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Abstract

This cross-sectional survey research aimed to examine the factors associated with health behaviors
among patients with type 2 diabetes mellitus at Chumphon Khet Udomsakdi Hospital, Chumphon Province,
Thailand. The study included 249 patients diagnosed with type 2 diabetes mellitus who attended the
outpatient clinic at Chumphon Khet Udomsakdi Hospital between October 1 and December 31, 2024. Data
were collected using a structured questionnaire consisting of personal characteristics, predisposing factors,
enabling factors, reinforcing factors, and health behaviors related to diabetes management. Descriptive
statistics, including frequency, percentage, mean, and standard deviation, were used to summarize the data.
The associations between categorical demographic variables and health behavior levels (low, moderate, and
high) were analyzed using the Chi-squared test. The relationships between scores for predisposing, enabling,
and reinforcing factors and health behavior scores were examined using Pearson’s Product-Moment Correlation
Coefficient. The results showed that most participants had low levels of health behaviors for diabetes
management. In addition, the scores for predisposing, enabling, and reinforcing factors were significantly
associated with health behavior scores. Perceived diabetes knowledge demonstrated a moderate positive
correlation with health behavior scores (r=0.42, 95% CI=0.25-0.55). Perceived self-efficacy in diabetes
management showed a relatively high positive correlation (r=0.54, 95% CI=0.32-0.62). Access to diabe-
tes-related health information was moderately positively correlated with health behavior scores (r=0.50, 95%
CI=0.35-0.65), whereas social support demonstrated a relatively high positive correlation (r=0.57, 95%
CI=0.30-0.65). The findings provide baseline information for planning interventions to promote health
behaviors among patients with type 2 diabetes mellitus. Interventions should emphasize improving diabetes
-related knowledge, enhancing self-efficacy, increasing access to diabetes-related health information, and
strengthening social support to develop appropriate health promotion strategies for patients and the general
population.
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@ade (n=249)

Table 1 Number and Percentage of Participants classified by Predisposing, Enabling, and Reinforcing Factors Related to

Diabetes Control (n=249)

Factors n %
Predisposing factors
Level of diabetes knowledge
High (33-40 points) 21 8.4
Moderate (25-32 points) 40 16.1
Low (10-24 points) 188 75.5
(mean=17.2, SD=8.7, min=10, max=40)
Level of diabetes self-efficacy
High (57-71 points) 31 12.4
Moderate (43-56 points) 61 24.5
Low (15-42 points) 157 63.1
(mean=41.6, SD=10.9, min=15, max=71)
Enabling factors
Level of access to diabetes-related health information
High (41-50 points) 8 3.2
Moderate (31-40 points) 37 14.9
Low (10-30 points) 204 81.9

(mean=15.8, SD=10.7, min=10, max=50)
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M08 (n=249) (1)

Table 1 Number and Percentage of Participants classified by Predisposing, Enabling, and Reinforcing Factors Related to

Diabetes Control (n=249) (continue)

Factors n %
Reinforcing factors
Level of social support
High (41-50 points) 30 12.0
Moderate (31-40 points) 18 7.3
Low (10-30 points) 201 80.7

(mean=17.3, SD=11.9, min=10, Max=50)

3. wadnssngumwaasgihalsauvny
uiiadi 2
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muaulsanvmueglussdudnnniige fasas
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AU 19.7 MNTNN 2

MINT 2 NUIUUSLIBEYBINGNIDENTIUUNMNTEAUNYFNTINMIMIUANIIALLINNIY (n=249)

Table 2 Number and percentage of participants classified by levels of diabetes control behaviors (n=249)

Level of diabetes self-management behaviors n %
High (75-94 points) 54 21.7
Moderate (57-74 points) 45 18.1
Low (20-56 points) 150 60.2

(mean=59.2, SD=19.7, min=20, max=94)

v v o Jo a
4. hgifienudniusnungfinssugunn
X P
wasgthalsauvnusiion 2
namMITewud Tadeeuamanunzlssmng
laua e 1g szaumsdnmn szaznamstheee
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o

gumwasihelsanvmugiinh 2 agniitadany

o

MNEDR (p>0.05) MNMINT 3

m3nd 3 Tadeniienuduiusiunginssugumwaasdthalsainvmuziion 2 (n=249)

Table 3 Factors associated with health behaviors among patients with type 2 diabetes (n=249)

Factors Level of diabetes self-management behaviors
High Moderate Low x? p-value
n (%) n (%) n (%)
Sex 0.637 0.903
Male 13 (14.9) 54 (62.1) 20 (23.0)
Female 32 (19.8) 96 (59.3) 34 (21.0)
Age (Year) 5.994 0.200
18-40 7 (17.9) 26 (66.7) 6 (15.4)
41-60 23 (24.0) 55 (57.3) 30 (26.3)
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i 3 Tadendenuduiusiunginssngumwaasdthalsaunvmuzdion 2 (n=249) (ds)

Table 3 Factors associated with health behaviors among patients with type 2 diabetes (n=249) (cintinue)

Level of diabetes self-management behaviors

Factors High Moderate Low x* p-value
n (%) n (%) n (%)

Educational level 5.797 0.215
Below lower secondary school 30 (18.6) 92 (57.1) 39 (24.2)
Upper secondary school/ 12 (23.5) 32 (62.7) 7 (13.7)
Vocational certificate/Diploma
Bachelor’s degree or higher 3(8.1) 26 (70.3) 8 (21.6)

Duration of type 2 diabetes 2.182 0.702
<20 years (<20 i} 6 (25.0) 13 (54.2) 5(20.8)
21-40 years (21-40 i) 6 (20.7) 19 (65.5) 4(13.8)
>40 years (>40 i} 33 (16.8) 118 (60.2) 45 (23.0)

Comorbidities 0.072 0.964
No comorbidities 7 (17.9) 23 (59.0) 9 (23.1)
With comorbidities 38 (18.3) 126 (60.6) 144 (21.2)

Smoking history 0.113 0.945
Non-smoker 35 (18.5) 113 (59.8) 41 (21.7)
Smoker 10 (16.7) 37 (61.7) 13 (21.7)

Alcohol consumption 2.267 0.322
Non-drinker 37 (19.2) 118 (61.1) 38 (19.7)
Drinker 8 (14.3) 32 (57.1) 16 (28.6)

Predisposing factors

Level of diabetes knowledge 94.539 <0.05*
High (33-40 points) 42 (22.3) 131 (69.7) 15 (8.0)
Moderate (25-32 points) 2 (5.2) 8 (19.8) 30 (75.0)
Low (10-24 points) 1(4.7) 11(52.4) 9 (42.9

Level of diabetes self-efficacy 119.257 <0.05*
High (57-71 points) 43 (28.1) 96 (61.1) 17(10.8)
Moderate (43-56 points) 1(1.68) 51 (83.6) 9 (14.8)
Low (15-42 points) 1(1.6) 3(9.7) 28 (88.7)

Enabling factors

Level of access to diabetes-related health information 82.396 <0.05*
High (41-50 points) 45 (22.0) 137 (67.2) 22 (10.8)
Moderate (31-40 points) 1 (4.8) 10 (30.4) 25 (64.8)
Low (10-30 points) 1(12.5) 1(12.5) 7 (75.0)

Reinforcing factors

Level of social support 114.472 <0.05*
High (41-50 points) 45 (22.4) 137 (68.1) 19 (9.5)
Moderate (31-40 points) 1 (4.8) 11 (61.1) 7 (34.1)
Low (10-30 points) 1(1.6) 2 (6.7) 28 (91.7)
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Table 4
type 2 diabetes (n=249)

Relationship between predisposing, enabling, and reinforcing factors and health behaviors among patients with

Variables Correlation coefficient (r) 95% CI

Predisposing factors

Diabetes knowledge 0.42 0.25-0.55

Diabetes self-efficacy 0.54 0.32-0.62
Enabling factors

Access to diabetes-related health inforamtion 0.50 0.35-0.65
Reinforcing factors

Social support 0.57 0.30-0.65
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Abstract

Human adenovirus (HAdV) has been identified as a significant causative agent of infection, affecting
patients of all age demographics. The present retrospective study was conducted with the objective of
investigating the association of risk factors with adenovirus infection. An analysis was conducted on data from
the Virology Laboratory, Department of Pathology, Faculty of Medicine, Ramathibodi Hospital, from 2012
to 2022. The study included a total of 46,128 individuals. The study identified 2,348 infections (5.09%),
with the highest number of infections (436, 9.86%) recorded in 201 3. In particular, the infection rate was
found to be higher in children under 12 years. The former group included toddlers (8.46% ), preschoolers
(9.17%), and school-aged children (6.11%), with the infection rate greather than for the newborn and
infant being 3.92%. Correlation analysis was performed Multivariable logistic regression analysis revealed
that toddlers (Adjusted OR=2.12, 95% CI=1.74-2.57), preschoolers (Adjusted OR=2.41, 95% CI=1.95-
2.97), and school-aged children (Adjusted OR=1.63, 95% CI=1.26-2.12) had a significantly higher risk
of adenovirus infection than newborns and young children, respectively. There was no significant difference
in infection risk between males and females. The sample with the highest incidence of adenovirus infection
was nasal rinse fluid (Adjusted OR=1.82, 95% CI=1.28-2.59), followed by throat swabs (Adjusted
OR=1.70, 95 %CI=1.25-2.32). The findings reported herein pertain to adenovirus infection in the period
preceding the advent of the pandemic caused by the severe acute respiratory syndrome (SARS)-coronavirus
(CoV-2). The levels were found to be significantly higher than during the post-pandemic period, with an
observed increase of 1.93 times (Adjusted OR=1.93, 95% CI=1.52-2.44). These findings have the po-
tential to inform the enhancement of medical and public health preparedness in anticipation of future adeno-
virus outbreaks, thereby facilitating more effective responses.
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Figure 1 Total number of adenovirus-infected patients between 2012 and 2022
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Figure 2 Proportion of adenovirus-infected patients between 2012 and 2022
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Table 1 Characteristics of the study population and specimen type.

Factors Number % HAdV p-value Crude OR;
P (%) N (%) 95% CI1
Sex 44,546 <0.001*
Female 21,304 47.82 976 4.58 20,328 95.42 1
Male 23,242 52.18 1,251 5.38 21,991 94.62 1.18; 1.09-1.29
Age 30,446 <0.001*
Newborn and Infant 4,872 16.00 191 3.92 4,681 96.08 1
Toddler 5,669 18.29 471 8.46 5,098 91.54 2.26; 1.91-2.69
Preschooler 3,357 11.03 308 9.17 3,049 90.83 2.48; 2.06-2.98
School-aged child 2,046 6.72 125 6.11 1,921 93.89 1.59; 1.26-2.01
Adolescent 8717 2.88 15 1.71 862 98.29 0.43; 0.25-0.72
Adult 6,239 20.49 47 0.75 6,192 99.25 0.19; 0.13-0.26
Elderly 7,486  24.59 37 0.49 17,449 99.51 0.12; 0.09-0.17
Specimen 37,758 <0.001*

Nasopharyngeal aspirate 940 2.49 76 8.09 864 91.91 1.20; 0.94-1.54
Nasopharyngeal swab 11,405 30.21 778 6.82 10,627 93.18 1
Nasopharyngeal wash 898 2.38 89 9.91 809  90.09 1.50; 1.19-1.89

Nasal swab 21,208 56.17 716 3.38 20,492 96.62 0.48; 0.43-0.53
Nasal washing 550 1.46 69 12.55 481 87.45 1.96; 1.561-2.55
Throat swab 2,757 7.30 259 9.39 2,498 90.60 1.42; 1.22-1.64
COVID-19 46,128 <0.001*
pandemic Before 40,523 87.85 2,239 5.53 38,284 94.47 2.95; 2.43-3.58
After 5,605 12.15 109 1.94 5,496 98.06 1

Note: HAdV=human adenovirus; P=positive; N=negative; *=p-value<0.05; p-values were calculated using the
chi-squared test to assess the association between each categorical factor and a positive HAdV test result. The observed
variability in the total number of factors, such as gender, age and sample type, suggests that there may be missing or
incomplete medical records in the database. The percentages presented for the examined factors do not equal 100% due

to rounding to two decimal places.
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Abstract

Bocavirus (BoV) has been identified as a significant causative agent of respiratory infections,
particularly in young children. The objective of this study was to ascertain the prevalence of BoV infection
and to investigate the factors associated with it, including gender, age group, type of sample, and the period
of the COVD-19 outbreak. The study focused on patients whose samples were analysed at the Virology
Laboratory, Faculty of Medicine, Ramathibodi Hospital, between 2012 and 2022. The present study
demonstrates that 1,774 individuals were infected with the BoV, representing 4.24% of all cases. The
period of greatest incidence of outbreaks occurs from June to August, with the highest number of cases of
BoV infections occurring in August of each year. Multivariable logistic regression analysis revealed a
statistically significant association between children under 12 years of age and BoV infection compared to
the elderly group. The group with the highest risk was toddlers (Adjusted OR=21.28, 95% CI=14.12-
32.07), followed by newborns and infants (Adjusted OR=16.01, 95% CI=10.53-24.32), preschoolers
(Adjusted OR=7.23, 95% CI=4.60-11.37), and school-aged children (Adjusted OR=2.51, 95% CI=1.37-
4.62), in that order. Moreover, the period following the emergence of the novel strain of the virus was found
to be significantly associated with a 1.61-fold increase in detected cases (Adjusted OR=1.61, 95% CI=1.25-
2.08). The present study found no statistically significant association between gender and the type of respi-
ratory sample, and the presence of the BoV. This retrospective study, encompassing a
10-year period, is poised to furnish pivotal baseline data, facilitating the identification of high-risk groups,
the prediction of seasonal disease patterns, and the enhancement of comprehension regarding the BoV. This

facilitates the utilisation of the aforementioned information for the purpose of preparing for and implementing
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preventive measures, in addition to the promotion of knowledge in surveillance for the more effective control

of BoV infection.
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Table 1 General information of BoV infections stratified by gender, age, and specimens

Factors Number % BoV p-value Crude OR;
P (%) N (%) 95% CI
Total number 41,807 1,774 4.24 40,033 95.76
Sex 40,232 <0.001
Male 20,912 51.98 979 4.68 19,933 95.32 1.27; 1.15-1.40
Female 19,320 48.02 722 3.74 18,598 96.26 1
Age 26,404 <0.001
Newborn & infant 3,704 14.03 308 8.32 3,396 91.68 20.89;14.25-30.64
Toddler 4,817 18.24 514 10.67 4,303 89.33 27.52;18.89-40.08
Preschooler 2,930 11.10 110 3.75 2,820 96.25 8.99; 5.95-13.56
School-aged child 1,803 6.83 22 1.22 1,781 98.78 2.85; 1.63-4.97
Adolescent 759 2.87 10 1.32 749 98.68 3.08; 1.49-6.34
Adult 5,681 21.52 34 0.60 5,647 99.40 1.39; 0.84-2.28
Elderly 6,710 25.41 29 0.43 6,681 99.57 1
Specimen 34,135 <0.001
Nasopharyngeal aspirate 938 2.75 51 5.44 887 94.56 1.73; 1.29-2.32
Nasopharyngeal swab 10,696 31.33 512 4.79 10,184 95.21 1.51; 1.34-1.70
Nasopharyngeal wash 898 2.63 48 5.35 850 94.65 1.69; 1.25-2.29
Nasal swab 18,297 53.60 590 3.22 17,707 96.78 1
Nasal wash 551 1.61 27 4.90 524 95.10 1.55;1.04-2.30
Throat swab 2,755 8.07 126 4.57 2,629 95.43 1.44;1.18-1.75
COVID-19 pandemic 41,807 0.099
Before 39,154 93.656 1678 4.29 37,476 95.71 1
After 2,653 6.35 96 3.62 2,557 96.38 0.84; 0.68-1.03

Remarks: BoV-Bocavirus; P=positive; N=negative. *=p-value were calculated using the Chi-squared test to evaluate the as—

sociation between each categorical factor and BoV positivity. The observed variations in the total number across factors

(Sex, Age, and Specimen) are indicative of missing or incomplete clinical records in the database. The percentages

presented for the diverse factors examined may not precisely correspond to 100% due to the use of rounded values to

two decimal places.
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Group

Sex female
male 0.573

Age elderly
newborn&infant <0.001
toddler  <0.001
preschooler <0.001
school-aged child 0.003
adolescent 0.072
adult 0.616

Specimen nasal swab
nasopharyngeal aspirate 0.597
nasopharyngeal swab 0.052
nasopharyngeal wash 0.439
nasal wash 0.232
throat swab 0.399

COVID-19 pandemic before
after <0.001

Variables P-value Adjusted OR(95%CI)
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Figure 3 The demographic factors associated with BoV (multivariable logistic regression)
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Abstract

Falls are the second leading cause of death from unintentional injury worldwide, and older adults have
the highest mortality rates. However, there have been no published studies on falls among older adults in
private nursing homes, particularly in northeastern Thailand, which has the highest proportion of older adults
in the country. This mixed-method study aimed to determine the prevalence and characteristics of falls, and
examine factors associated with falls among older adults in private nursing homes. Fifty-six eligible older
adults from 20 nursing homes were recruited to collect quantitative fall data over the previous six months.
Qualitative data were collected via in-depth interviews with one key informant (a representative or caregiver)
from all 20 facilities. Quantitative data were analyzed using descriptive statistics, and Firth’s penalized
logistic regression was used to analyze factors associated with falls among older adults. Qualitative data were
analyzed using thematic analysis. The quantitative results showed that 5 of 56 older adults (8.9%, 95% CI:
3.7-20.2) experienced falls within the previous six months, with most events occurring in the bedroom while
walking or changing positions. The only factor significantly associated with falls was the sedatives use. The
most common environmental fall-risk factors were the absence of bathroom partitions and inadequate
lighting. The qualitative findings revealed that older adults received close constant 24 -hour supervision, and
that factors associated with falls included caregiver-related, environmental, and individual (older adult-
related) factors. In conclusion, the prevalence of falls among older adults residing in private nursing homes
in northeastern Thailand was low. However, some facilities had environmental conditions that led to falls

among older adults.
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Introduction

A fall is defined as an occurrence that results
in a person coming to rest accidentally on the ground,
floor or another lower level. Globally, falls are the
second leading cause of unintentional injury deaths,
predominantly affecting adults aged 60 and older.”
Thailand’s mortality rate from falls in adults aged 60
and above in 2015-2019 ranged between 5 and 30 per
100,000 people per year, increasing with age.(z) Falls
may not result in death but can lead to multiple adverse
consequences. Falls can cause impaired mobility,
especially when associated with fractures, which
contributes to progressive muscle weakness and
subsequent functional decline in activities of daily
living, increased dependence on others, an increased
risk of complications, reduced quality of life, and
higher long-term care costs.”™ Falls in older adults
may be influenced by personal factors (gender, age,
income, and marital status), health factors (smoking,
alcohol use, physical activity, body mass index,
chronic illness, polypharmacy, sleeplessness, incon-
tinence, depression, functional ability, fear of falling)
and environmental conditions.®”

Thailand is one of the world’s fastest-aging
countries, having become an aged society by 2023,
with 14 million older persons (aged 60 years and
older) accounting for 20% of the total population.
Over the next 15 years, the country is expected to
become a super—aged society, with seniors accounting
for 30% of the total population.(s_g) The aged can be
frail, with degeneration of the body impairing the
functioning of numerous systems in the body, making
older adults susceptible to illness. As a result, the
aging population needs special care. Nursing homes
(NHs) are a feasible alternative for families who are

unable to provide comprehensive care for older adults

422

or those who live alone.*" From 2018 to 2023,
the number of NHs in Thailand increased by an av-
erage of 25%. NHs are mostly located in the capital,
Bangkok, its surrounding areas, and large provincial
cities."? In 2023, The northeastern of Thailand has
the highest proportion of older adults (30%) and 62
licensed NHs in operation.®"®

The growing demand for NHs services, as
evidenced by the increasing number of private NHs,
reflects Thailand’s transition into an aging society.
Despite being a critical public health issue, fall research
in nursing homes remains limited, particularly in
Northeast Thailand, which has the highest proportion
of older adults in the country. A previous study
examined falls in senior housing in Bangkok, Thailand,
focusing on the prevalence and risk factors of falls
among physically active older residents at risk of
falling."* To address these limitations, this study
aimed to determine the prevalence and characteristics
of falls and examine factors associated with falls among
older adults in private nursing homes, including

residents of all physical activity levels.

Material and Methods

Study population and design

The study conducted a mixed-method to
describe falls and the factors associated with falls
among older adults in NHs. For the quantitative
component, to ensure representation from all four
health regions of the northeastern, NHs were stratified
into four strata based on health regions. The figure 1
showed that there were 39 licensed private NHs in
the northeastern in 2024."® To maximized coverage,
the province with the highest number of NHs in each
health region was selected. Data were collected from

20 participating NHs (51% of the total) and their
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eligible older residents who met the inclusion criteria
(aged>60, Thai nationality, residing in an NH for>1
month, and was able to consent) and exclusion cri-

teria (Alzheimer’s disease or dementia). For the

qualitative component, 20 administrators or caregiv -
ers were recruited, with one participant representing

each NH.

Health Region 7 (NH = 20)

e KhonKaen (NH=17)

e  Maha Sarakham (NH = 2)
e RoiEt(NH=1)

Health Region 8 (NH = 8)
e Udon Thani (NH = 7)
e Sakon Nakhon (NH = 1)

Health Region 9 (NH =7)

e Surin(NH=1)

e Nakhon Ratchasima (NH = 6)

Health Region 10 (NH = 4)
e Ubon Ratchathani (NH = 4)

Purposive
Sampling

[

[

[

Health Region 7: Khon Kaen

Health Region 8: Udon Thani

Health Region 9: Nakhon

Health Region 10: Ubon

NH=9 NH=6
Older = 51 Older = 127
Excluded = 40 Excluded = 102
Non-Thai =4 Non-Thai =3
Non-ovemight stay =2 Stay in NH for less than one
Stay in NH for less than one month =8

month =5
Declined to participate = 1
Alzheimer's/ Dementia/

Declined to participate = 8
Alzheimer's’ Dementia/
Psychiatrics = 57

Ratchasima Ratchathani
NH=4 NH=1
Older = 145 Older = 14
Excluded = 126 Excluded = 13
Non-Thai =5 Declined to participate =2
Stay in NH for less than one Alzheimer's’ Dementia
month =8 Psychiatrics = 8

Declined to participate = 39 Unable to communicate = 3

Alzheimer's’ Dementia Included = 1
Psychiatrics = 19 Unable to communicate = 26 Psychiatrics = 54
Unable to communicate = 9 Included 25 Unable to communicate = 20
Included = 11 Included = 19
Health Region 7, 8, 9, 10
NH =20
Older = 337
Excluded = 281
Non-Thai = 12
Non-overnight stay = 2
Stay in NH for less than one month =21
Declined to participate = 50
Alzheimer's/ Dementia/ Psychiatrics = 138
Unable to communicate = 58
Included 56
Figure 1 Participant recruitment flowchart.
Variables 2) The Thai-Short Fear of Falling Question-

Data of falls in NHs within the past six months
included the number of falls, causes, activities at that
moment, location, time, injuries, and whether the
causes were addressed. Environmental factors within
NHs. Factors included demographic characteristics,
functional ability in activities of daily living, health
conditions, depression, and fear of falling.

Research instruments

This study utilized six research instruments,
including:

1) A questionnaire on falls among older adults
in NHs consisted of 29-item, divided into three sec—
tions: (1) general characteristics, (2) health status

and behaviors, and (3) fall experiences.

naire (Thai-Short FES-I) consisted of seven items,
each rated on a four-point scale. Total scores ranged
from 7 to 28, categorized into three levels: low fear
8 moderate fear®**, and high fear (14-28)."%

3) The Activities of Daily Living (ADL)
assessment (Barthel Index) consisted of 10 item used
to evaluate the physical dependency of older adults;
scores of 0-4 high dependency, 5-11 moderate
dependency, and>12 independence.(ls)

4) The Thai Geriatric Depression Scale
(TGDS-15) consisted of 15 items, with a maximum
total score of 15. Scores of 0-5 absence of depression,
6-10 mild depression requiring counseling, and 11—

15 depression requiring medical care."”
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5) The environmental assessment form con-
sisted of 14 item structured observation tool adapted
from the Department of Older Persons criteria."®
Classification of exposure to the hazard grouped to
0-3 items requiring a caution, 4-6 items as a prompt
correction, and 7-14 items as an urgent improvement.

6) Semi-structured interview form was
developed to collect in-depth information through
interviews with NH administrators or caregivers
regarding falls in NHs.

Validity and reliability

For the newly developed and adapted instru-
ments (Instruments 1, 5, and 6), content validity was
examined by a panel of five external experts special-
izing in geriatrics, physical therapy, and research
methodology. The Index of Item-Objective Congru-
ence (I0C) was calculated, and any items with an
IOC score below 0.50 were revised or modified in
accordance with the experts’ recommendations. Prior
to formal data collection, a pilot test was conducted
with seven older adults residing in NHs (five from
Roi Et Province and two from Sakon Nakhon Province)
who met the inclusion criteria but were not part of the
final study sample, to ensure the feasibility and
clarity of the instruments. For the standardized instru-
ments (Instruments 2, 3, and 4), translation and
validation had already been established by the origi-
nal authors. The Thai-Short FES-I had high internal
consistency with a Cronbach’s alpha of 0.92 and
excellent test-retest reliability with an intraclass cor-
relation coefficient (ICC) of 0.83."9"2% The Barth-
el Index had good reliability with a Cronbach’s alpha
of 0.97 and an ICC of 0.69.*" The TGDS-15 had
high internal consistency with a Cronbach’s alpha of

0.85.%2
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Data Collection

Data collection began after written informed
consent was obtained from the older adults and the
administrators or caregivers of the NHs. Older adults
were interviewed to collect data on demographic
characteristics, health conditions, and falls within the
past six months in NHs. ADL, depression, and fear
of falling were assessed using standardized instru-
ments. The interview took no more than 60 minutes
per participant, including break and light refreshments.
The researcher with two research assistants who were
well-trained on how to utilize the tools for evaluation
by direct observation and measurement toward the
environmental factors requiring 15-30 minutes. A
qualitative in—-depth interview covered administrators
or caregivers of the NHs in detail about falls among
older adults in the facilities. Each interview lasted
approximately 45 minutes. Data were collected be-
tween January 15 and April 30, 2024.

Statistical analyses

Descriptive statistics summarized participants’
characteristics and fall occurrence, presented as fre-
quencies and percentages. Firth's penalized logistic

c 0 (23)
regression

was used to investigate the associations
between the study factors and falls. Results were
presented as prevalence (%) and crude odds ratios
(ORs) with 95% confidence intervals (CIs), with
statistical significance set at 0.05. All analyses were
performed using STATA, version 18. In the qualita-
tive data, thematic analysis was used to find recurring
themes about falls, causes of falls, and the caregivers’
perspectives. Two researchers independently extract—
ed the data. Any uncertainties were discussed until
both researchers reached a consensus. All transcribed

interviews were entered into ATLAS.ti 24 software,

coded, and categorized.
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Ethical considerations

The study was approved by the Khon Kaen
University Ethics Committee for Human Research on
9 January 2024 with reference No. HE662212, in
accordance with the ICH Good Clinical Practice
Guidelines and the Declaration of Helsinki. All
participants received informed consent and details of
the study before deciding to participate and signed a
consent form before the data collection. No IP
addresses of participants were saved. Data were col-

lected anonymously.

Results

Characteristics of participants

The characteristics of all participants (n=56)
are presented in Table 1. The mean age was 76.1
years (SD=8.5), and the majority were female
('78.6%). Most participants were widowed or divorced
(62.5%). Overall, 92.9% reported having at least
one medical condition, with urinary continence
(83.9%) and vision impairment (44.6% ). Polyphar-
macy was observed in 60.7% of the participants.
Antihypertensive medications were the most frequent-
ly used drugs (66.1%), followed by sedatives
(10.7%). Based on the Barthel Index, 62.5% of the
participants (were independent. A high level of fear
of falling was reported in 59.0% of participants. Over
809 had no depressive symptoms, and the majority
(91.1%) were exposed to a caution level of environ-
mental risk factors.
Prevalence and characteristics of falls among older
adults in NHs

Five of the 56 older participants (8.9%, 95%
CI: 3.7%-20.2%) experienced falls in NHs during

the previous six months. Two individuals fell twice,

resulting in a total of seven fall events. Among these
events, two were attributed to drowsiness, two to wet
or slippery flooring, and two to walking or balance
instability, while the remaining event was attributed
to numbness. Four events occurred while walking and
three during changes in position. Five events occurred
in the bedroom, while one event occurred in the
bathroom and outside the building. Most falls occurred
in the evening (5:01 p.m.-9:00 p.m.) (n=3) and
morning (6:00 a.m.-12:00 p.m.) (n=2). Five falls
resulted in no injury, while two caused minor injuries
(e.g., bruising, pain, swelling, and abrasions).
Post-fall, NHs implemented preventive measures,
including environmental modifications (dry floors,
anti-slip mats, and bathroom handrails), assistive
device provision, and encouraging staff assistance.
Factors associated with falls among older adults in
NHs

Personal factors. The univariate Firth’s penal-
ized logistic regression revealed no statistically sig-
nificant association between personal factors namely
sex, and age with falls in older adults. However, a
higher proportion of participants who experienced falls
were widowed or divorced (80.0%) compared to
those who did not fall (60.8%) (Table 1).

Health factors. Table 1 presents that sedative
use was the only factor significantly associated with
falls (crude OR=19.40; 95% CI [2.75, 136.65],
p=0.003). Notably, 62.8% of participants in the
non-falls group used four or more medications daily,
compared to 40.0% in the falls group, indicating
23.0% difference. Additionally, the prevalence of
visual impairment differed by 16.0% between the two

groups.
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Table 1 Factors associated with falls among older adults in NHs (n=56).

Total Without With Falls
Variable n (%) Falls (n=51) (n=5) Univariate
n (%) n (%) OR (crude) 95%CI p-value
Sex 0.873
Male 12 (21.4) 11 (21.6) 1 (20.0) Ref. 0.12 to 6.05
Female 44 (78.6) 40 (78.4) 4 (80.0) 0.85
Age 0.605
60-75 years 27 (48.2) 24 (47.1) 3 (60.0) Ref.
over 75 years 29 (51.8) 27 (52.9) 2 (40.0) 0.64 0.11 to 3.53
Mean (SD) 76.1 (8.5)
Marital status 0.768
Single 11 (19.6) 10(19.6) 1 (20.0) Ref.
Married-Couple 10 (17.9) 10 (19.6) 0 (0.0) 0.33 0.01 to 9.16
Widowed / Divorced 35 (62.5) 31 (60.8) 4 (80.0) 1.00 0.14 to 7.21
Medical condition 0.162
No 4 (7.1) 3 (5.9) 1 (20.0) Ref.
Yes 52 (92.9) 48 (94.1) 4 (80.0) 0.22 0.03 to 1.85
Polypharmacy (=4 medicines) 0.334
No 22 (39.3) 19 (37.3) 3 (60.0) Ref.
Yes 34 (60.7) 32 (62.7) 2 (40.0) 0.43 0.08 to 2.39
Sedatives 0.003*
No 50 (89.3) 48 (94.1) 2 (40.0) Ref.
Yes 6 (10.7)  3(5.9) 3 (60.0) 19.40  2.75t0 136.65
Antihypertensives 0.210
No 19 (33.9) 16 (31.4) 3 (60.0) Ref.
Yes 37 (66.1) 35(68.6) 2 (40.0) 0.33 0.06 to 1.86
Diuretics 0.162
No 52 (92.9) 48 (94.1) 4 (80.0) Ref.
Yes 4 (7.1) 3 (5.9) 1 (20.0) 4.62  0.54 to 39.37
Urinary incontinence 0.697
No 37 (66.1) 34 (66.7) 3 (60.0) Ref.
Yes 19 (33.9) 17(33.3) 2 (40.0) 1.41 0.25 to 7.88
Vision impairment 0.487
No 31 (55.4) 22 (43.1) 3 (60.0) Ref.
Yes25 (44.6) 29 (56.9) 2 (40.0) 0.54  0.10 to 3.02
ADL (Barthel Index) 0.472
Dependent (0-4) 6 (10.7) 6 (11.8) 0 (0.0) Ref.
Moderate dependent (5-11) 15 (26.8) 15 (29.4) 0 (0.0) 0.42 0.01 to 23.49
Independent (>12) 35 (62.5) 30 (58.8) 5(100.0) 2.34 0.11 to 47.86
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Table 1. Factors associated with falls among older adults in NHs (n=56) (continue)

Total Without With Falls
Variable n (%) Falls (n=51) (n=5) Univariate
n (%) n (%) OR (crude) 95%CI p-value
Depression (TGDS-15) 0.791
No depression (0-5) 49 (87.5) 44 (86.3) 5 (100.0) Ref.
Moderate depression (6-10) 6 (10.7) 6 (11.7) 0 (0.0) 0.62 0.03 to 12.62
Depression (>11) 1(1.8) 1 (2.0) 0 (0.0) 2.70 0.10 to 74.67
Fear of falls 0.753
Low fear (7-8) 16 (28.5) 15 (29.4) 1 (20.0) Ref.
Moderate fear (9-13) 7 (12.5) 6 (11.8) 1 (20.0) 2.38 0.21 to 27.40
Very fear (14-28) 33 (59.0) 30 (58.8) 3 (60.0) 1.19 0.16 to 8.83
Environmental Risk Factors for Falls (Number of items) 0.865
Caution (0-3) 51 (91.1) 46 (90.2) 5 (100.0) Ref.
Prompt Correction (4-6) 5(8.9) 5(9.8) 0 (0.0) 0.77 0.04 to 15.86

SD=Standard deviation, * p<0.05

Environmental factors. Environmental factors
were not significantly associated with falls (Table 1).
In the fall group, key hazards included the absence of
partitions between shower and toilet areas and insuf-
ficient lighting, with two individuals experienced one
factor, whereas three individuals experienced two
factors. Similarly, in the non-fall group, 60.0% faced

Table 2. Environmental risk factors for falls among older adults

risks from unpartitioned bathrooms and inadequate
lighting, 30.0% from slippery or uneven floors, and
10.09% from unsuitable furniture, such as chairs lack-
ing armrests or backrests. Overall, 31.0% of the
non-fall group were exposed to more than two envi—

ronmental hazards (Table 2).

in NHs (n=56)

Total Without Falls With Falls
Environmental factors (n=56) (n=51) (n=5)
n (%) n (%) n (%)
1. No partitions in the bathroom (n=53) 36 (67.9) 32 (66.7) 4 (80.0)
2. Inadequate lighting 36 (64.3) 32 (62.8) 4 (80.0)
Bathroom 24 (42.9) 21 (41.1) 3 (60.0)
Dining room/ Activity room 20 (35.7) 18 (35.3) 2 (40.0)
Bedroom 1(1.8) 1 (2.0) 0 (0.0)
3. A different level floor or a slippery floor 16 (28.6) 16 (31.4) 0 (0.0)
4. Unsuitable height of furniture (n=55) 7 (12.7) 7 (13.7) 0 (0.0)
5. Chairs without armrests (n=51) 6 (11.8) 6 (13.0) 0 (0.0)
6. Chairs without backrest (n=51) 3 (5.9) 3 (6.5) 0 (0.0)
7. No bath bench in the bathroom 3 (5.4) 3 (5.9) 0 (0.0)
8. Light switches far from the bed 2 (3.6) 2 (3.9) 0 (0.0)
9. Cluttering on the floor or walkway 2 (3.6) 2 (3.9) 0 (0.0)
10. No staircase handrail or elevator (2 floors or more) 2 (3.6) 2 (3.9) 0 (0.0)
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Table 2 Environmental risk factors for falls among older adults in NHs (n=56) (continue)

Total Without Falls With Falls
Environmental factors (n=56) (n=51) (n=5)
n (%) n (%) n (%)
11. Reaching for something in the distance 1(1.8) 1 (2.0) 0 (0.0)
12. Bathroom far from the bedroom 0 (0.0) 0 (0.0 0 (0.0
13. No flush toilet (use squat toilet) 0 (0.0) 0 (0.0 0 (0.0
14. No handrails in the bathroom 0 (0.0) 0 (0.0 0 (0.0
Number of items for environmental risk factor
0 1(1.8) 1 (2.0) -
1 17 (30.4) 15 (29.4) 2 (40.0)
2 22 (39.3) 19 (37.3) 3 (60.0)
3 11 (19.6) 11 (21.6) -
4 5 (8.9) 5(9.8) -

Understanding fall patterns through caregiver
narratives in private NHs

To complement the quantitative findings,
thematic analysis of caregiver interviews was
conducted, confirming and expanding on the statisti-
cal results. Three main themes emerged: (1) the
nature and frequency of falls in private NHs; (2)
contextualized risk factors contributing to resident
vulnerability; and (3) the effects of falls among old-
er adults in NHs.

The nature and frequency of falls in private
NHs. Falls among older adults in NHs varied depending
on the characteristics of residents, interventions,
caregivers’ experience, and the differences in the
facilities’ environments. However, respondents
reported that the fall rate among older adults in these
NHs was relatively low, averaging 2-3 incidents per
year. This was because most residents were bedridden,
unable to walk, and under constant supervision by
staff 24 hours.

“Most of the patients here are severe cases;
there are very few older adults who can walk, so the
chance of falling is low” (NH1 2, personal interviews,

March 22, 2024)
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Contextualizing risk factors. Falls in NHs
resulted from caregiver-related issues, resident con-
ditions, and environmental hazards.

1) Caregiver-related Causes-Falls occurred
when caregivers failed to prepare equipment, leave
residents unattended, or lack experience in fall
prevention.

“An older adult fell because staff left them
alone to retrieve bathing supplies” (NH7, personal
interviews, February 8, 2024)

2) Resident-related causes—Health conditions
such as Parkinson’s, dementia, and muscle weakness
increased fall risk. Emotional factors, such as reluc—
tance to ask for help, newly admitted residents often
experienced insomnia and anxiety during the adjust-
ment period, with some requiring sedative medication,
which further compounds fall vulnerability.

“Most falls involved new residents who hes-
itated to call the staff and attempted to move alone”
(NHZ20, personal interviews, March 20, 2024)

3) Environmental causes Slippery floors and
a lack of handrails were common hazards.

“The cause was that they slipped. There were

some handrails, but they did not cover all the entire
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area, especially near the bathroom doors” (NH13,
personal interviews, March 14, 2024)

The effects of falls among older adults in NHs.
Falls ranged from minor bruises to severe injuries
requiring hospitalization. Additionally, repeated in-
cidents could damage a nursing home’s reputation and
lead to legal action.

“We try to prevent falls because there had been
older adult fell 2-3 times, leading to lawsuits from
their families seeking compensation” (NH7, person-

al interviews, February 8, 2024)

Discussion

This study revealed that a low prevalence of
five out of 56 older adults (8.9%, 95% CI=3.7%-
20.2%) with no cognitive problems fell in NHs in
the past six months. Despite the older participants in
this study being approximately 75 years old, they
were in good health, as shown by their Barthel ADL
indexes, indicating that they were a non-dependent
group. The prevalence in this study was lower than
that reported in a previous study in Thailand, which
found a rate as high as 64.19%."Y Specifically, the
prior study utilized a longer one-year recall period
and targeted physically active older adults at higher
risk of falling. Conversely, our study did not restrict
participation by physical activity, enrolling any resi-
dents capable of clear communication. Factors such
as drowsiness, wet floors, loss of balance, and numb-
ness disrupt physical equilibrium, leading to falls.**
This aligns with falls occurring during movement or
postural changes, particularly walking and transition-
ing positions in the bedroom.

The lower prevalence observed in this study
may be attributed to the inclusion of privately licensed

NHs, which were likely to offer safer environments

and more effective supervision compared to other care
settings. Consistent with the qualitative findings of
this study, it was revealed that most residents were
bedridden, unable to walk, and under constant super-
vision 24 hours. Although limited mobility reduces
environmental exposure, it can cause physical decline
if unmanaged.(22) This highlights that NH falls are
multifactorial, driven by caregiver inexperience,
environmental hazards, and resident-specific medical
or behavioral profiles. In contrast, a systematic review
of 16 prospective NHs studies reported a higher pooled
fall incidence of 43% (95% Cl:=38%-49%).*”
This discrepancy is likely driven by demographic and
methodological differences. Specifically, participants
in the systematic review were older (mean age ~85
years vs. 76 years in this study) and monitored
prospectively, whereas our study relied on retrospective
recall, which is susceptible to underreporting.
Additionally, the reviewed studies were conducted
primarily in Western countries and China, where NH
infrastructures and resident profiles may differ from
those in Thailand.

The health factors of individuals who experi-
enced fall and those who did not were comparable.
The association between falls and sedative use was
one of the most significant findings. This was
consistent with prior research that had identified
sedatives as a significant factor in the risk of fall as a
result of their effects on drowsiness or impaired
balance which increased the risk of falls.***"
Therefore, caregivers should pay attention to medi-
cation reviews in older adults. Statistical analysis
discovered that polypharmacy was not significantly
associated with falls. Nonetheless, the proportion of
polypharmacy showed a variation of 22.0% between
the two groups. Previous studies had indicated

429



Dis Control J Vol 52 No. 3 Jul - Sep 2026

Falls among Older Adults

statistical associations between polypharmacy and falls
in older adults.*'” The association between poly-
pharmacy and falls may be mediated by underlying
comorbidities requiring multiple medications. Addi-
tionally, falls can result from the cumulative effects
of drug-drug interactions, drug-related adverse events,
and overall poor health.”® These sedative-hypnotic
medications frequently induce adverse effects such as
postural instability, dizziness, and blurred vision,
which directly elevate fall risks in older adults. This
finding is consistent with prior research linking the
use of sleeping medicine or sedatives to an increased
risk of falls among older adults.”®

The fall group was exposed to a maximum of
two environmental risk factors in NHs, whereas the
non-falls group was exposed to a maximum of four
factors. The reason NHs in Thailand had minimal risk
factors required to maintain a safe environment for
residents according to health care standards monitored
by the Standard and Quality Control Board established
under Chapter 6 of the National Health Security Act.®”
This contrasted with previous studies, which indicated
that the overall number of environmental hazards in
long-term care facilities (LTCFs) ranged from 2 to
22, whereas 17 (68.0%) LTCFs had more than 8
environmental hazards.®® The primary environmental
concerns for both groups were the absence of a
partition between the shower area and the toilet, as
well as inadequate lighting in the bathroom and
dining room. A partition between the shower and the
toilet kept the toilet area dry, preventing slips and
falls. Proper lighting is essential for older adults to be
able to see their surroundings and avoid tripping and
falling.<31) This finding was consistent with that of a
previous study, which revealed that modifying the
environment in living areas reduced the risk of falls
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among older adults.®” Nonetheless, most NHs main-

tain a suitable environment.

Conclusions

In this study, the prevalence of falls was low,
at less than 10%. Among the five older adults who
experienced falls, two fell twice, and one had repeated
falls in the same situation. NHs should be aware of
this issue and take appropriate action to prevent
recurrence, as there were two falls occurring within a
six-month period. Environmental factors that should
be urgently addressed included installing partitions to
separate dry and wet areas in the bathrooms and
providing adequate lighting in different areas of the
NHs. Sedative use was significantly associated with
falls; therefore, regular medication reviews and
cautious prescribing of sedatives are recommended in
NHs.
Limitations and strengths

The questionnaire was pilot-tested with seven
older adults from non-sampled provinces. Due to
challenging access to private NHs and strict inclusion
criteria, the study yielded a small sample size.
Additionally, only 50% of the invited NHs
participated, potentially introducing selection bias if
non-participating facilities systematically differed
from those that agreed to participate. Although Firth’s
penalized logistic regression was used to reduce bias
from a small sample size and quasi-complete
separation.(33) However, due to the low event rate,
only crude association analyses could be performed,
which limited the interpretation of ORs without
adjusting for potential confounders. Additionally,
because the participating NHs lacked centralized
databases, fall data were obtained retrospectively via

interviews regarding the past six months. To minimize



Ns@smuaulia Ui 52 atui 3 0.6, - 0.8, 2569

MINARANVNANTDILFIaE

recall bias, the data were cross—-checked with NH staff.
Despite these constraints, this pioneering study
provides critical baseline data on the burden of falls
in private NHs in northeastern Thailand. These insights
can help stakeholders prioritize fall prevention and
highlight the urgent need for standardized fall
databases and collaborative research networks to

enhance data quality in future investigations.
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Abstract

This quasi-experimental study employed a two-group pretest—posttest design to examine the effects
of an activity-based learning program on pulmonary tuberculosis (TB) screening practices among Prison
Health Volunteers (PHVs). The sample consisted of 64 PHVs selected through purposive sampling, with 32
participants in the experimental group and 32 in the control group. The intervention was an activity-based

learning program developed based on the framework of the National Center for the Study of Adult Learning
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and Literacy (NCSALL) and implemented over a four-week period. Data collection instruments included a
general information questionnaire and an observational checklist for pulmonary TB screening practices. Data
were analyzed using descriptive statistics, including frequencies, percentages, means, and standard deviations.
Screening practice outcomes were presented as frequencies and percentages. The findings revealed that, before
the intervention, no participants in either group correctly performed pulmonary TB screening. After the in-
tervention, all participants in the experimental group (100%) correctly performed the screening, whereas no

participants in the control group did so. Therefore, the activity-based learning program can be applied to

promote learning and improve pulmonary TB screening practices among Prison Health Volunteers.
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Table 1 Number and percentage of participants classified by general characteristics

Experimental group Control group

Characteristics of participants (n=32) (n=32)
n Yo n %o

Age (years)

20-30 9 28.13 7 21.88

31-40 12 37.50 18 56.25

41-50 7 21.88 18.75

51-60 3 9.38 1 3.13

>60 1 3.13 0 0.00

Mean (SD) 37.63 (10.05) 36.15 (7.41)
Educational level

primary school 6 18.75 8 25.00

lower secondary school 16 50.00 15 46.88

upper secondary school/vocational certificate 9 21.13 9 28.13

bachelor’s degree or equivalent 1 3.13 0 0.00
Duration of service as PHVs (years)

1 18 56.25 15 46.88

2 28.13 13 40.63

3 3 9.38 4 12.50

4 2 6.24 0 0.00

HNIYLNHG) PHVs : Prison Health Volunteers
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groups before and after the intervention

Comparison of the proportions of pulmonary tuberculosis screening practices within the experimental and control

Group Pulmonary Tuberculosis Before intervention After intervention
Screening Practice Status n (%) n (%)
Experimental group Passed practice criteria 0 (0.00) 32 (100.00)
(n=32) Failed practice criteria 32 (100.00) 0 (0.00)
Control group Passed practice criteria 0 (0.00) 0 (0.00)
(n=32) Failed practice criteria 32 (100.00) 32 (100.00)
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Abstract

This mixed-methods action research aimed to develop and evaluate the effectiveness of a digital
antimicrobial resistance (AMR) surveillance system at Warinchamrab Hospital, Ubon Ratchathani. The study
was conducted from July 2024 to September 2025, and utilized low-code platforms including Google Forms,
Google Sheets, Looker Studio, and Line Notify API, to overcome the limitations of the previous manual,
paper-based reporting process, which had an average notification time of 6 hours. Data were collected from
50 primary healthcare users and analyzed using descriptive statistics and in-depth interviews. The results
demonstrated a significant enhancement in operational efficiency, achieving a notification time for AMR
detection cut to 5 minutes and 100% real-time data availability. The system captured 915 reports from 566
patients, identifying Acinetobacter baumannii (CRAB) and Klebsiella pneumoniae (CRKP) as the most
prevalent pathogens, particularly within the medical intensive care unit. User satisfaction was high (mean=4.28
SD=0.79) and 849% of participants reported utilizing the system’s data for immediate clinical treatment
planning and outbreak management. In conclusion, this study demonstrates that the development of an AMR
surveillance system using accessible and low-cost technologies can significantly improve the efficiency of

surveillance processes and information communication within hospitals. This approach supports timely clin-

ical decision-making and effective infection control.
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Figure 1 Overview of the developed system structure and data flow.
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Table 1 Characteristics and operational outcomes of the traditional and new systems

Characteristic/Outcome

Traditional System (Manual)

New System (Digital)

Data Entry Method

Manual entry on paper records

and logbooks

Digital entry via Google Forms

/Lab integration

Notification Latency

Average: 6 hours

Average: 5 minutes

Data Processing and Real-time

Availability

Daily summary reports (Not real-time)

Instant 100% real-time display

Data Accessibility

Must check at the ICN unit or

wait for physical documents

Accessible via Dashboard/LINE

anytime, anywhere

Reporting Workload

High (Requires manual data collection

and redundant entry)

Low (Automated/Paperless system)
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Abstract

Insecticide-resistant Aedes aegypti mosquitoes have been documented in all provinces of Thailand,
reducing the effectiveness of insecticidal products against these vectors. This study aimed to develop and
evaluate a mosquito repellent spray against insecticide-resistant mosquitoes under laboratory conditions. The
project involved formulating a mosquito-repellent spray with Icaridin as the active ingredient. The formulation
was quantified for Icaridin using gas chromatography-flame ionization detection (GC-FID). An acute
dermal irritation study was conducted on rabbits in accordance with OECD Guidelines 404 “Acute dermal
irritation/corrosion” and OECD GLP standards. The efficacy of the spray against insecticide-resistant Ae.
aegypti mosquitoes was assessed using modified repellency testing procedures. Polymerase chain reaction
(PCR) and DNA sequencing were performed to identify mutations in the para gene (V1016G) in the
mosquitoes used in the study. The results demonstrated that the mosquito repellent spray contained 9.78%
w/w Icaridin and met the criteria for the skin irritation test in rabbits. Furthermore, the spray provided
repellency time against insecticide-resistant Ae. aegypti mosquitoes from six provinces, ranging from 9.9
(SD 1.3) to 12.0 (SD 0) hours, with a median repellency time between 9.50 (IQR 3) and 12.0 (IQR 0)
hours. The median repellency time of the spray differed significantly across mosquitoes from six provinces
(Kruskal-Wallis test, p<0.05). A point mutation at amino acid position 1016 (V1016G) in the para gene
was identified in mosquitoes from all six provinces, with mutation frequencies ranging from 0.20 to 0.33.
The developed repellent spray targeting insecticide-resistant Ae. aegypti mosquitoes will be valuable for tasks
related to vector control and the supportive functions of the Department of Medical Sciences.
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Figure 1 Analysis of Icaridin quantification in mosquito repellent spray compared with an Icaridin standard (ISTD) using

gas chromatography-flame ionization detection (GC-FID)
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M3l 1 szeznmipsnugasindndueiasdivedlumsiesiugarathudiamseimdounaan 6 3ania uazeeas
uasenugissljiimsnlitedeasiaiimniaunss lasaaulasds Repellent testing
Table 1 Repellency time of a mosquito repellent spray against laboratory-reared wild-type and insecticide-resistant

Ae. aegypti mosquitoes from six provinces, using modified repellency testing procedures

Repellency time (h) against Ae. aegypti mosquitoes

Subject Test

Laboratory Kanchanaburi Chanthaburi Chumphon  Phitsanulok  Nakhon Nakhon
Pathom Ratchasima
1 12.0 11.0 8.0 10.0 8.0 10.0 12.0
1 2 12.0 12.0 8.0 8.5 8.5 10.0 12.0
3 12.0 12.0 8.0 11.5 8.0 11.5 12.0
4 12.0 12.0 8.0 11.5 8.0 11.5 12.0
1 12.0 11.5 12.0 11.0 9.5 10.5 12.0
9 2 12.0 11.0 9.5 12.0 12.0 10.5 12.0
3 12.0 12.0 12.0 12.0 9.5 12.0 12.0
4 12.0 12.0 12.0 12.0 10.5 12.0 12.0
1 12.0 11.5 9.0 12.0 9.5 12.0 12.0
3 2 12.0 11.5 9.0 12.0 9.5 12.0 12.0
3 12.0 12.0 9.5 12.0 9.5 12.0 12.0
4 12.0 12.0 9.5 12.0 9.5 12.0 12.0
1 12.0 11.5 9.0 12.0 9.5 12.0 12.0
4 2 12.0 11.5 9.0 12.0 9.5 12.0 12.0
3 12.0 12.0 9.5 12.0 9.5 12.0 12.0
4 12.0 12.0 9.5 12.0 9.5 12.0 12.0
1 12.0 11.5 10.5 12.0 10.0 12.0 12.0
5 2 12.0 11.0 10.0 12.0 9.5 12.0 12.0
3 12.0 11.5 11.0 12.0 10.5 12.0 12.0
4 12.0 12.0 10.5 12.0 10.5 12.0 12.0
1 12.0 10.0 12.0 12.0 12.0 12.0 12.0
6 2 12.0 10.0 12.0 12.0 12.0 12.0 12.0
3 12.0 12.0 12.0 12.0 12.0 12.0 12.0
4 12.0 12.0 12.0 12.0 12.0 12.0 12.0
Mean
repellency 12.0 (0) 11.6 (0.6) 10.1 (1.5) 11.7 (0.8) 9.9 (1.3) 11.7 (0.7) 12.0 (0)
time (SD) (h)
Median 12.0* 11.8%,*** 9, 5K Rk 12.0* 9.5%* 12.0* 12.0*
repellency (12.0-12.0) (11.5-12.0) (9.0-12.0) (12.0-12.0) (9.5-10.5)(11.6-12.0) (12.0-12.0)

time (IQR) (h)

Note: Significant pairwise differences in median repellency times identified by Dunn’s multiple comparison test;

* Laboratory vs Kanchanaburi, Laboratory vs Chumphon, Laboratory vs Nakhon Pathom, Laboratory vs Nakhon Ratchasima,
Kanchanaburi vs Chumphon, Kanchanaburi vs Nakhon Pathom, Kanchanaburi vs Nakhon Ratchasima, Chumphon vs Nakhon
Pathom, Chumphon vs Nakhon Ratchasima, Nakhon Pathom vs Nakhon Ratchasima

** Chanthaburi vs Phitsanulok

*#** Kanchanaburi vs Chanthaburi
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Figure 3.1 Reference 1 corresponds to a wild-type strain of Ae. aegypti (GenBank: AB914690.1), while Reference 2
pertains to Ae. aegypti possessing the V1016 mutation (GenBank: AB914689.1).
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Figure 3.2 The wild-type laboratory strain of Ae. aegypti (V1016)
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M 3.3 qqamﬁm’luﬁuﬁﬁnmﬁq 6 FIAIMINMENUS V1016G (GTA --> GGA)
Figure 3.3 Ae. aegypti mosquitoes from six provinces exhibiting the V1016G mutation, characterized by the nucleotide
change from GTA to GGA
it 3 dduihadlalnduneauuesiu para U0 S6 segment Tt domain I wassiuladenumuonasesmeniu (exon 20)
Figure 3 Partial nucleotide sequences of the para gene at the S6 segment in domain II (IIS6) of the voltage-gated sodium

channel protein in Ae. aegypti (exon 20).
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Table 3  Mutation frequencies of the para gene in Ae. aegypti mosquitoes used in laboratory efficacy testing of a mosquito
repellent spray
Amino Mutation frequencies of the para gene in Ae. aegypti mosquitoes
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Abstract

This case—control analytical study aimed to investigate factors influencing hepatitis B virus (HBV)
infection among people in Sa Kaeo Province. A total of 165 participants were recruited in the study, divided into
the case group (55 individuals) and the control group (110 participants). The case group involved individuals
with positive hepatitis B surface antigen (HBsAg) screening results, confirmed physician diagnosis of HBV
infection, and positive HBV DNA results. The control group comprising individuals with negative HBsAg
screening results, no previous history of hepatitis B diagnosis and no history of completing hepatitis B
vaccination regimen. Data were collected using a questionnaire and analyzed using multiple logistic regression
at a significance level of 0.05. The results revealed that the most significant personal risk factor was receiving
blood or undergoing surgery or receiving injections from a non-healthcare professional (adjusted odds ratio:
AOR=10.98, 95% CI=2.70-44.60). Other important personal risk factors included having a chronic disease
(AOR=4.30, 95% CI=1.74-10.63), using shared personal items (AOR=3.28, 95% CI=1.16-9.24), and
getting tattoos or piercings (AOR=2.82, 95% CI=1.06-7.55). Protective factors were aged 35-44 years
(AOR=0.23, 95% CI=0.06-0.83), which was also a pathogenic factor. Environmental factors did not have
an influence on hepatitis B infection. Therefore, public health agencies should urgently develop mechanisms
for strictly monitoring and controlling medical procedures or injections conducted by non-medical personnel.
Furthermore, proactive HBV screening policies should be implemented for individuals with chronic diseases
and high-risk behaviors. Raising public awareness and promoting behavioral change regarding the sharing of

personal items, is essential to reduce the HBV transmission in the community.
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Table 1 Personal factors of samples (n=165)
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HBY infection status

Personal factors Positive Negative Crude OR 95%CI for p-value
n (%) n (%) crude OR
gender
female 31 (56.36) 74 (67.27)  0.63 0.32-1.22  0.171
male 24 (43.64) 36 (32.73) 1
age group
35-44 years 5 (9.09) 25 (22.73)  0.34 0.12-0.95 0.035*
other age groups** 50 (90.91) 85 (77.27) 1
median (min - max) 56 (22-77) 52 (25-83)
having chronic diseases
yes* 23 (41.82) 17 (15.46)  3.93 1.87-8.28 <0.001*
no 32 (58.18) 93 (84.54)
knowledge of hepatitis b prevention
low level (<6 points) 2 (3.64) 1 (0.91) 4.16 0.37-47.03 0.450
moderate level (6-7 points) 4 (7.27) 7 (6.36) 1.19 0.33-4.26
high level (>8 points) 49 (89.09) 102 (92.73) 1
attitude toward hepatitis b prevention
moderate level 10 (18.18) 22 (20.00) 0.89 0.39-2.04 0.781
high level 45 (81.82) 88 (80.00) 1

*p<0.05, Chi-squared test
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Table 2 Risk behaviors of samples (n=165)

HBY infection status

Risk behaviors Positive Negative Crude OR 95%CI for p-value
n (%) n (%) crude OR

history of receiving blood, surgery, or injection by non-medical personnel
yes 15 (27.27) 4 (3.64) 9.94 3.11-31.74 <0.001*
no 40 (72.73) 106 (96.36)

history of unsafe sexual intercourse (e.g. multiple partners or inconsistent condom use)
yes 9 (16.36) 7 (6.36) 2.88 1.01-8.20 0.041*
no 46 (83.64) 103 (93.64)

history of body tattooing or piercing
yes 23 (41.82) 19 (17.27) 3.44 1.66-7.14 0.001*
no 32 (58.18) 91 (82.73)

history of sharing personal items (e.g. toothbrushes, razors, nail clippers, or needles)
yes 20 (36.36) 14 (12.73) 3.92 1.79-8.59 0.001*
no 35 (63.64) 96 (87.27)

*p<0.05, Chi-squared test
naueadnndadauazlifiodahiaduan
wulifivsziahangnlunssuadniulfoanis

mM3197 3 Jadednudenalsnuesngnisde (n=165)
Table 3 Pathogenic factor of samples (n=165)

NI %’Bf;la:: 12.73 1Lay 31.82 muéwé’u INOIIN
s

HBYV infection status

Pathogenic factor Positive Negative Crude OR 95%CI for p-value
n (%) n (%) crude OR
family history of hepatitis b infection or carrier status
no 48 (87.27) 75 (68.18) 3.20 1.32-7.78 0.008*
yes 7 (12.73) 35 (31.82)

*p<0.05, Chi-squared test
ngnaatnnfaEauaslifaielhsaduan

wuddrulva lynetduniedralvanszniig

Uszinalnguazinwm Sosas 74.54 uaz 78.18 uaz
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Table 4 Environmental factors of samples (n=165)

HBYV infection status

Environmental factors Positive Negative Crude OR 95 %CI for p-value
n (%) n (%) crude OR
frequency of cross-border travel between
Thailand and Cambodia by family members
daily or almost daily 1(1.82) 2 (1.82) 1.05 0.09-11.90 0.795
1-2 times per week 2 (3.64) 4 (3.64) 1.05 0.19-5.96
1-2 times per month 4 (7.27) 3(2.72) 2.80 0.60-13.08
rarely (less than once a month) 7 (12.73) 15 (13.64) 0.98 0.37-2.59
never 41 (74.54) 86 (78.18) 1
type of residential community
urban community 20 (36.36) 18 (16.36) 2.92 1.39-6.16  0.002*
rural community 35 (63.64) 92 (83.64) 1

*p<0.05, Chi-squared test
- o dea a4 e A e
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WYAN(n=165)

Table 5 Factors influencing hepatitis B virus infection among HBsAg-positive people examined by multiple logistic regression

(n=165)
Factors AOR 95% CI for AOR p-value
Lower Upper

history of receiving blood, surgery, or injections 10.98 2.70 44.60 0.001*
by non-medical personnel
having chronic diseases 4.30 1.74 10.63 0.002*
history of sharing personal items 3.28 1.16 9.24 0.025*
history of body tattooing or piercing 2.82 1.06 7.55 0.038*
aged 35-44 years 0.23 0.06 0.83 0.025*
high-prevalence areas 1.62 0.65 4.00 0.299

* p<0.05
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Abstract

The objective of this study was to compare the clinical outcomes of rapid antiretroviral therapy (ART)
initiation (within 1-7 days of HIV diagnosis) with non-rapid ART initiation, The samples were 178
newly diagnosed people living with HIV comprising of non-rapid ART 88 participants and rapid ART 90
participants. The participants were recruited from 27 ART clinics at government hospitals in Nakhon Si
Thammarat Province, Thailand, between October 2022 and September 2024, with a minimum follow-up of
three months. Data were extracted from medical records and analyzed using descriptive statistics, Chi-square
tests, and multiple logistic regression. The Rapid ART group started treatment significantly earlier after di-
agnosis than the non-rapid group (mean 3.46 vs. 31.31 days). After multivariable adjustment, The rapid
ART showed a non-significant trend toward fewer opportunistic infections (ORadj=0.13; 95% CI=0.02-
1.16) and lower mortality (ORadj=0.42; 95% CI=0.13-1.42). No significant difference was observed in
viral suppression between the two groups (ORadj=1.67; 95% CI=0.87-3.20). However, missed appointments
were significantly associated with failure to achieve viral suppression (ORadj = 0.28; 95% CI1=0.13-0.62).
Underlying comorbidities (ORadj=4.56; 95% CI=1.31-15.89) and tuberculosis co-infection (ORadj=5.28;
95% CI=1.36-20.53) were independently associated with mortality. Receiving care at general or regional
hospitals (ORadj=2.98; 95% CI=1.26-7.05) and alcohol use (ORadj=3.78; 95% CI=1.29-11.11) were
associated with missed appointments. These findings suggest that timely Rapid ART may help reduce the
period of immunocompromised vulnerability. However, clinical outcomes were also influenced by comorbid-
ities, facility-level factors, and patient adherence. Strengthening continuity-of-care interventions, particu-
larly patient tracking systems at hospitals and targeted support for patients with alcohol use, alongside prompt

ART initiation is therefore recommended.
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Table 1 Demographic and clinical characteristics (N=178)
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Characteristics Total Non-rapid ART Rapid ART
N=178 N=88 N=90

Gender, n (%)

Male 126 (70.79) 67 (76.14) 59 (65.56)

Female 52 (29.21) 21 (23.86) 31 (34.44)
Age (year), Mean%S.D 38.92+28 39.09+20.75 38.74+22.25
Nationality, n (%)

Thai 176 (98.88) 88 (100.00) 88 (97.78)

Other 2 (1.12) 0 (0.00) 2 (2.22)
Religion, n (%)

Buddhism 173 (97.19) 84 (95.45) 89 (98.89)

Islam 5 (2.81) 4 (4.55) 1(1.11)
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Table 1 Demographic and clinical characteristics (N=178) (continue)

Characteristics Total Non-rapid ART Rapid ART
N=178 N=88 N=90

Education level, n (%)

Below Grade 9 23 (12.92) 11 (12.50) 12 (13.33)

Grade 9 to diploma 82 (46.07) 43 (48.86) 39 (43.33)

Bachelor’s degree or higher 73 (41.01) 34 (38.64) 39 (43.33)
Pre-ART Body Mass Index, MeantS.D 21.87+3.72 21.63+3.68 22.11+£3.77
Men who have sex with men, n (%) 61 (34.27) 33 (37.50) 28 (31.11)
Substance use, n (%) 12 (6.74) 9 (10.23) 3 (3.33)
Comorbidities, n (%) 37 (20.79) 14 (15.91) 23 (25.56)
Psychiatric history, n (%) 26 (14.61) 16 (18.18) 10 (11.11)
Tuberculosis co-infection, n (%) 20 (11.24) 15 (17.05) 5 (5.56)
Level of hospital, n (%)

Community hospital 91 (51.12) 51 (57.95) 40 (44.44)

General / Regional hospital 87 (48.88) 37 (42.05) 50 (55.56)
Pre-exposure prophylactic (PrEP), n (%) 1 (0.56) 1(1.14) 0 (0.00)
Post-exposure prophylactic (PEP), n (%) 1 (0.56) 0 (0.00) 1(1.11)
Dolutegravir-base regimen, n (%) 167 (93.82) 81 (92.05) 86 (95.56)
Time to ARV clinic enrollment (days), 48.71 (35.30) 68.61 (51) 29.26 (23)
Median (IQR)
Time to ART initiation (days), Median (IQR) 17.15 (3) 31.31 (19) 3.46 (6)

* Percentages calculated by column: denominator is N of each group (N=178, N=88, N=90, respectively)

INNITNeFaUAINFNR T eTade R
e aanuanuaunsalunisnalise (viral
suppression: VLs) ‘W‘U’ZhgﬂLLU‘IJm‘JLéNEﬂﬁ”mLLUUL%’J
mslasventlasnulsamalama msmaiia msthe
Wi imulse uarseauuas CD4 HanuauwusHuaNy
ansalumanabhisvasidadaarlad lauiu
hishuud wuhgaadaiimatailamanaliia

fi3aieanhiitlimaiaagaited dymeada
(ORadj=0.28; 95% CI=0.13-0.62, p=0.002) &1
Hanidaarlaiisumduwuudhiiunhivnalhia
Tagenindiu 1.67 whaasandeiilildsumd
wuud waldfiiednymeadd (95% CI=0.87-
3.20, p=0.123) mumswﬁ 2
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Table 2 Association between related factors and viral suppression among PLHIV (N=178)

Related Viral suppression Univariable logistic Multiple logistic
factors regression regression
Yes No ORcrude 95% CI  p-value ORagj 95% CI p-value
ART initiation type
non-rapid ART 40 (45.98) 47 (54.02)  Ref. Ref.
rapid art 54 (60.00) 36 (40.00) 1.76 0.97-3.20 0.063 1.67 0.87-3.20 0.123

489



Dis Control J Vol 52 No. 3 Jul - Sep 2026

The Effectiveness of Rapid Antiretroviral Therapy Initiation

= v v ' v odd v o o va & = '
MITNN 2 Naﬂ’]iﬂﬂaauﬂ’nNaﬂwuﬁizwaj\iﬂﬁ]ﬂﬂﬂtﬂﬂjﬂaQﬂUﬂ’J']Na'HJ'ﬁﬂﬂluﬂjiﬂﬂl’liaﬂluamﬂLwalaﬁla’] (N=178) (@)

Table 2 Association between related factors and viral suppression among PLHIV (N=178) (continue)

Related Viral suppression Univariable logistic Multiple logistic
factors regression regression
Yes No ORcrude 95% CI  p-value ORagj 95% CI p-value

OIs prophylaxis Ref. Ref.
received 74 (60.66) 48 (39.34) - - - -
not received 20 (36.36) 35(63.64) 0.37 0.19-0.72 0.003* 0.50 0.26-1.20 0.139
missed appointments Ref. Ref.
no 74 (60.66) 48 (39.34) - - - -
yes 20 (36.36) 35 (63.64) 0.26 0.12-0.55 <0.001* 0.28 0.13-0.62  0.002*
tuberculosis co-infection Ref. Ref.
no 87 (55.41) 170 (44.59) - - - -
yes 7 (35.00) 13 (65.00) 0.43 0.16-1.14 0.091* 0.28 0.20-1.59 0.277
CD4 level Ref. Ref.
<500 cell/mm® 35 (39.33) 54 (60.67) - - - -
>500 cell/mm® 59 (67.05) 29 (32.95) 3.14 1.70-5.81 0.091 1.98 0.97-4.07 0.061
*p<0.05

NAANNISNAFDUANNTNWUS5EUINTae
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sosfanidaionla wuhsduuumsumiulia
mslasuanilesrumsindamelama Usz3ams
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uwdh Linvihielafidanuduiusiumaiialsans
Tomaathaiitaddameada nai Naw rapid ART
Hwnliuialsamelamatiaeniings non-rapid
ART (ORadj=0.13; 95% CI=0.02-1.16, p=0.068)
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Table 3 Association between related factors and the occurrence of Ols during HIV treatment (N=178)

Related Occurrence of OlIs Univariable logistic Multiple logistic
factors regression regression
Yes No ORcruee 95% CI  p-value ORagj 95% CI p-value

art initiation type
non-rapid art 7 (7.95) 81(92.05)  Ref. Ref.
rapid art 1(1.11) 89(98.89) 0.13 0.02-1.08 0.059 0.13 0.02-1.16 0.068
ois prophylaxis
received 3(2.44) 120(97.56) Ref. Ref.
not received 5(9.09) 50(90.91) 4.00 0.92-17.37 0.064 2.01 0.40-10.06 0.396
missed appointments .
no 4 (2.96) 131(97.04) Ref.
yes 4(9.30) 39(90.70) 3.36 0.80-14.05 0.097 2.87 0.63-13.15 0.174
cancer history
no 7 (4.05) 166 (95.95) Ref.
yes 1 (20.00) 4 (80.00) 5.93 0.58-60.21 0.097 3.40 0.24-48.51 0.366
CD4 level
< 500 cell/mm3 7 (7.87) 82(92.13) Ref. Ref.
> 500 cell/mm3 1(1.12) 88(98.88) 0.13 0.02-1.10 0.062 0.23 0.03-2.19 0.203
*p<0.05
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Table 4 Association between related factors and mortality among people living with HIV (N=178)

Related Mortality Univariable logistic Multiple logistic
factors regression regression
Death Survived ORcrude 95% CI p-value ORagj 95% CI p-value

ART initiation type

Non-rapid ART 13 (14.77) 175 (85.23) Ref. - Ref. -

Rapid ART 5 (5.56) 85 (94.44) 0.34 0.12-0.99 0.049 0.42 0.13-1.42 0.163
Comorbidities

NO 11 (7.80) 130 (92.20) Ref. - Ref. -

Yes 7 (18.92) 30 (81.08) 2.76 0.99-7.70 0.053 4.56™ 1.31-15.89 0.017
Tuberculosis co-infection

No 12 (7.59) 146 (92.41) Ref. - Ref. -

Yes 6 (30.00) 14 (70.00) 5.21 1.02-19.51 0.004 5.28* 1.36-20.53 0.016
Opportunistic infections (OIs)

NO 14 (8.24) 156 (91.76) Ref. - Ref. -

Yes 4 (50.00) 4 (50.00) 11.14 2.51-49.44 0.002 5.11 0.68-37.97 0.111
Viral suppression

No 14 (16.87) 69 (83.13) Ref. - Ref. -

Yes 4 (4.26) 90 (95.74) 0.22 0.07-0.69 0.010 0.33 0.09-1.14 0.079
Missed appointments

No 14 (8.38) 153 (91.62) Ref. - Ref. -

Yes 4 (36.36) 7 (63.64) 6.24 1.63-23.96 0.008 3.59 0.50-25.52 0.202
*p<0.05
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Table 5 Association between related factors and missed appointments during HIV treatment (N=178)

Related

factors Missed appointments

Univariable logistic Multiple logistic

regression regression

YES NO ORcruee 95% CI  p-value  ORadgj 95% CI1 p-value

ART initiation type
non-rapid ART 21 (23.86) 67 (76.14) Ref. Ref.
rapid ART 22 (24.44) 68 (75.56) 1.03 0.562-2.05 0.928 0.89 0.42-1.90 0.771
level of hospital
community hospital 13 (14.29) 78 (85.71) Ref. - Ref. -
general /regional hospital 30 (34.48) 57 (65.52) 3.16 1.51-6.59 0.002 2.98% 1.26-7.05 0.013
physician rotation
no 20 (17.54) 94 (82.46) Ref. Ref. -
yes 23 (35.94) 41 (64.06) 2.64 1.31-5.32 0.007 1.93 0.86-4.34 0.112
alcohol use
no 32 (21.05) 120 (78.95) Ref. - Ref. -
yes 11 (42.31) 15 (57.69) 2.75 1.15-6.57 0.023 3.78* 1.29-11.11 0.015
substance use
no 38 (22.89) 128 (77.11) Ref. - Ref. -
yes 5 (41.67) 7 (58.33) 2.41  1.01-8.02  0.101 1.23  0.25-5.96 0.797
*p<0.05
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Abstract
This study aimed to assess the level of intention to quit smoking and analyze associated factors among
clients attending smoking cessation clinics in Nakhon Ratchasima Province. A multi-stage sampling approach

was employed. In the first stage, seven hospitals with smoking cessation clinics were selected. In the second
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stage, 272 participants who met the inclusion criteria were recruited through consecutive sampling. Data was
collected between November 2024 and February 2025 using a researcher-developed questionnaire The
results showed that majority of sample were male (94.85%), with a mean age of 37.88 years (SD=15.63).
Most participants had a history of smoking conventional cigarettes (97.78% ), and 25.19% had a history of
e—cigarette use. The participants demonstrated a good-to-moderate level of intention to quit smoking (93.41%),
and 57.58% reported a high level of perceived self-efficacy in controlling their smoking cessation behavior.
Stepwise multiple linear regression analysis revealed five factors significantly associated with the intention to
quit smoking: perceived self-efficacy (B=0.52, p-value<0.001), age (B=0.25, p-value=0.001), moti-
vation to quit smoking (B=0.2 1, p-value=0.013), adherence to advice from healthcare providers (B=0.1 4,
p-value=0.038), and having no history of e-cigarette use (B=0.1 3, p-value=0.047). The model accounted
for 65.2% of the variance in intention to quit smoking (Adjusted R2=0.652). These findings indicate that
perceived self-efficacy, motivation, and support from healthcare providers play a crucial role associated with
the intention to quit smoking. Therefore, the development of integrated counseling programs aimed at
enhancing perceived self-efficacy and clearly communicating smoking-related risks would improve readiness
and intention to quit, particularly among adolescents and young adults.
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Table 1 Relationship between categorical variables and intention to quit smoking among clients attending smoking cessation

clinics in Nakhon Ratchasima Province (n=272)

Variables Mean (SD) Mean difference (95% CI) p-value
E-cigarette use* (n=244) 3.04 (0.37 to 5.70) 0.026
- Never used (n=184) 35.18 (7.23)
- Ever used (n=60) 32.15 (9.50)
Family influence on smoking cessation® (n=255) 5.44 (3.56 to 7.32) <0.001
- Conformed (n=141) 37.40 (6.39)
- Did not conform (n=114) 31.96 (8.41)
Close friend influence on smoking" (n=254) 3.56 (1.27 to 5.86) 0.002
- Conformed (n=56) 37.71 (6.23)
- Did not conform (n=198) 34.15 (8.06)
Health personnel influence on smoking cessation® (n=254) 5.84 (3.90 to 7.78) <0.001
- Conformed (n=150) 37.43 (6.10)
- Did not conform (n=104) 31.59 (8.64)
Marital status® (n=257) <0.001
- Single (n=145) 33.15 (8.23)
- Married and living together (n=97) 37.41 (7.23) 4.26 (1.85t0 6.67)°
- Not living with partner (n=15) 33.60 (6.76) 0.45 (-4.53 t0 5.43)
Nicotine dependence level® (n=243) 0.008
- No nicotine dependence (Score 0-3) (n=128) 35.71 (7.70)
- Low nicotine dependence
(Score 4-5) (n=81) 34.63 (8.06) -10.13 (-18.69 to -1.57)"
- Moderate nicotine dependence
- (Score 6-7) (n=28) 35.25 (6.88) -10.75 (-19.85 to -1.65)"

- High nicotine dependence

(Score 8-10) (n=6)

24.50 (11.08)

-11.21 (-19.66 to -2.76)"

* Independent Samples t-test
® One-way ANOVA

¢ Post Hoc Tukey's HSD test comparing married and living together vs. single; p-value<0.001

P Post Hoc Tukey’s HSD test comparing low nicotine dependence vs. no nicotine dependence; p-value= 0.013

¥ Post Hoc Tukey’s HSD test comparing moderate nicotine dependence with intention to develop high nicotine dependence vs. no nicotine

dependence; p-value=0.013

" Post Hoc Tukey’s HSD test comparing high nicotine dependence vs. no nicotine dependence; p-value= 0.004

Notes: 1. n=participants with complete data per variable. Final analysis used listwise deletion (n=109).

2. Results for the high nicotine dependence group (n=6) should be interpreted with caution.
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Table 2

Stepwise multiple linear regression analysis of factors associated with intention to quit smoking among clients

attending smoking cessation clinics in Nakhon Ratchasima Province (n=272)

Independent variables B SE B t  p-value 95% CI for B
Age 0.13 0.04 0.25 3.27 0.001 0.05 to 0.20
Marital status 2.00 1.08 0.12 1.85 0.067 -0.15to 4.14
- Married and living together
Never having used e-cigarettes 2.37 1.18 0.13 2.01 0.047 0.03 to 4.70
Adherence to advice from health workers 2.25 1.07 0.14 2.10 0.038 0.12 to 4.37
Perceived behavioral control in managing
smoking cessation 1.01 0.15 0.52 6.79 <0.001 0.71 to 1.30
Motivation to quit smoking 0.46 0.18 0.21 2.53 0.013 0.10 to 0.82

* R2=0.671, Adjusted R*=0.652, F(6, 102)=34.74, p-value<0.001

Note: Stepwise multiple regression (entry criterion p-value<0.05, removal criterion p-value>0.10); listwise deletion (final

n=109/272). F(6, 102) from 6-variable model (1 non-significant: Marital status-Married/living together, p-value=0.067).
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Abstract

This quasi-experimental study with a two-group pretest-posttest design aimed to examine the
effectiveness of a Health Belief Model-based program on the consumption of sweetened beverages among
health science students. The sample consisted of 66 students from Sirindhorn College of Public Health
Phitsanulok. The two curricula were randomly designated as the experimental and control groups by drawing
lots. Subsequently, 33 students from each curriculum were selected by simple random sampling without
replacement. The experimental group participated in a four-week Health Belief Model-based program designed
to improve sweetened beverage consumption behaviors, whereas the control group continued their usual
routines by attending regular classes or engaging in self-directed learning activities. Data were collected
between December 2024 and February 2025 using self-administered questionnaires. Descriptive statistics,
independent samples t-test, and paired samples t-test were employed for data analysis. The results showed
that, before the intervention, the mean scores of health beliefs and sweetened beverage consumption behaviors
did not differ between the experimental and control groups (MD=0.06, 95% CI=-0.01-0.12 and MD=0.086,
95% CI=-0.09-0.21, respectively). After the intervention, the mean scores of health beliefs and sweetened
beverage consumption behaviors differed significantly between the experimental and control groups at the
0.05 level (MD=2.11, 95% CI=2.01-2.23 and MD=2.15, 95% CI=1.95-2.36, respectively), with the
experimental group having higher mean scores than the control group. In addition, within the experimental
group, the post-intervention mean scores of health beliefs and sweetened beverage consumption behaviors
differed significantly from the pre-intervention scores at the 0.05 level (MD=-2.08, 95% CI=-2.20--1.97
and MD=-2.12, 95% CI=-2.35--1.89, respectively), with the post-intervention mean scores being high-
er than the pre-intervention scores. In contrast, within the control group, the mean scores of health beliefs
and sweetened beverage consumption behaviors did not differ from the pre-intervention scores (MD=-0.03,
95% CI=-0.07-0.03 and MD=-0.03, 95% CI=-0.15-0.10, respectively). These findings indicate that
effective modification of sweetened beverage consumption behaviors requires the development of accurate

health beliefs.
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TN 1 AN HUEINNUSENNTIBINGUNADBIULAZNFNAIUAN

Table 1 Demographic characteristics of the experimental and control groups

Variables Experimental group (n=33) Control group (n=33)
n % n %
Gender
Male 4 12.1 9 27.3
Female 29 87.9 24 72.7

Age (years)

Waist circumference (cm)
Body mass index (kg/mz)
Monthly allowance (Baht)

Mean=19.06, SD=0.43
Mean=70.83, SD=9.43
Mean=21.19, SD=3.90
Mean=56921.21, SD=1875.46

Mean=19.30, SD=0.64
Mean=77.52, SD=12.06
Mean=23.63, SD=5.05
Mean=4893.94,5SD=916.50

a ' P A o
MafSauisuamasanamanuganIw
a a -~ A e
UaTNgANIINNISUSLAALASAIANNHTaBITY
ITHINNANNADIUAZNANAIUAN HAUNAADILDY
e GEEN
MITgUBUANRAEANNBDAIUFYNIW
UAENHANITNMTUSLNALASDIANNNTTWINIU 52N

NFUNADBIUALNINAIUAN NBUNADDILATNAN

noaaed laaldada Independent samples t-test WU
ApuNAnDI NGUNAABILALNGNMUANTIMIAIAY
Fodugumuuazwginssumsuilnateiaaduiil
SaNULNLANANAY LBLHAINAIDY NANNAAD
AwasaNNEaMUgEM LN AnTINMIU3Taa

IBINNNsEINUgININGNAMUANBENTTEE Aty
MNEDANTEAU 0.05 AINTNN 2

'
=

My 2 Wisuidiguanedsanudadiugumuuaznginssumsuilaaeiasdanisavny szninngunaasduas

NGNAIVAN ADUNAADILALVTINADDN

Table 2 Comparison of mean health beliefs and sweetened beverage consumption behaviors between the experimental and

control groups before and after the intervention

Variables Group Before After
Mean SD t p-value 95%CIl Mean SD t p-value  95%CI

Overall health beliefs Experimental (n=33) 1.90 0.14 1.617 0.111" -0.01-0.12 3.98 0.28 38.627 <0.001b 2.01-2.23
Control (n=33) 1.84 0.13 1.87 0.15

Perceived susceptibility ~Experimental (n=33) 1.96 0.36 0.330 0.742" -0.15-0.21 3.93 0.62 14.425 <0.001" 1.73-2.29
Control (n=33) 1.93 0.39 1.92 0.50

Perceived severity Experimental (n=33) 2.15 0.52 1.277 0.206" -0.09-0.42 3.73 0.62 13.354 <0.001" 1.51-2.04
Control (n=33) 1.98 0.52 1.96 0.45

Perceived benefits Experimental (n=33) 1.71 0.34 -0.368 0.714" -0.20-0.13 4.06 0.77 15.708 <0.001" 2.02-2.61
Control (n=33) 1.74 0.33 1.75 0.35

Perceived barriers Experimental (n=33) 1.90 0.41 0.125 0.901" -0.18-0.21 4.13 0.42 24.299 <0.001" 2.07-2.44
Control (n=33) 1.88 0.38 1.87 0.33

Self-efficacy Experimental (n=33) 2.04 0.41 0.942 0.350" -0.11-0.30 4.01 0.61 14.597 <0.001" 1.77-2.34
Control (n=33) 1.94 0.43 1.95 0.53

Cues to action Experimental (n=33) 1.79 0.32 0.318 0.751" -0.13-0.18 4.05 0.54 20.446 <0.001" 2.07-2.52
Control (n=33) 1.77 0.30 1.76 0.35

Consumption behavior  Experimental (n=33) 1.76 0.31 0.791 0.432" -0.09-0.21 3.88 0.47 20.962 <0.001" 1.95-2.36
Control (n=33) 1.70 0.31 1.73 0.36

Note: * Independent samples t-test with equal variances; " Independent samples t-test with unequal variances; 95% CI for the mean difference between

the experimental and control groups.
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Table 3 Comparison of mean health beliefs and sweetened beverage consumption behaviors within the experimental and

control groups before and after the intervention (n=66)

Variables Time Experimental group (n=33) Control group (n=33)
Mean SD t p-value 95 %CI1 Mean SD t p-value 95%CI

Overall health beliefs Before 1.90 0.14 -36.769 <0.001" -2.20 - -1.97 1.84 0.13 -0.974 0.338" -0.07-0.03
After 3.98 0.28 1.87 0.15

Perceived susceptibility ~Before 1.96 0.36 -14.959 <0.001" -2.23 - -1.70 1.93 0.39 0.258 0.798" -0.13-0.16
After 3.93 0.62 1.92 0.50

Perceived severity Before 2.15 0.52 -13.600 <0.001" -1.83--1.35 1.98 0.52 0.338 0.737" -0.12-0.17
After 3.73 0.62 1.96 0.45

Perceived benefits Before 1.71 0.34 -17.018 <0.001" -2.63 - -2.07 1.74 0.33 -0.085 0.933" -0.15-0.14
After 4.06 0.77 1.75 0.35

Perceived barriers Before 1.90 0.41 -20.250 <0.001" -2.46 - -2.01 1.88 0.38 0.239 0.813" -0.09-0.12
After 4.13 0.42 1.87 0.33

Self-efficacy Before 2.04 0.41 -16.327 <0.001" -2.22 - -1.72 1.94 0.43 -0.177 0.861" -0.15-0.13
After 4.01 0.61 1.95 0.53

Cues to action Before 1.79 0.32 -20.313 <0.001" -2.49 - -2.03 1.77 0.30 0.126 0.900° -0.09-0.10
After 4.05 0.54 1.76 0.35

Consumption behavior  Before 1.76 0.31 -18.640 <0.001" -2.35--1.89 1.70 0.31 -0.395 0.696" -0.15-0.10
After 3.88 0.47 1.73 0.36

Note: * Paired samples t-test; 95% CI for the mean difference between before and after the intervention.
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Factors Associated with Blood Cholinesterase Levels

Dis Control J Vol 52 No. 3 Jul - Sep 2026 among Crop Rotation Farmers Exposed to Pesticides

Abstract

Crop rotation farming requires the use of insecticides at multiple stages of the production process,
resulting in continuous occupational exposure among farmers. In particular, insecticides that inhibit
cholinesterase activity are of significant concern, as decreased blood cholinesterase levels serve as an
important biomarker of pesticide exposure and associated health risks. This study aimed to identify factors
associated with blood cholinesterase levels related to insecticide exposure among rotational crop farmers in
Ban Sa Subdistrict, Chae Hom District, Lampang Province, Thailand. This study included 281 participants,
and data were collected between July and September 2025. The research instruments consisted of structured
questionnaires assessing knowledge, attitudes, and practices regarding the surveillance, prevention, and
control of pesticide-related illnesses, as well as a cholinesterase reactive test paper for measuring blood
cholinesterase levels. Relationships between variables and blood cholinesterase levels were analyzed using
Spearman’s rank correlation coefficient and the Chi-squared test. Predictive factors were subsequently
identified using ordinal logistic regression analysis. The results revealed that nine factors were significantly
associated with blood cholinesterase levels, including sex, age, educational level, body mass index (BMI),
personal hygiene after work, pesticide use per application, average working duration per week, agricultural
experience, and the level of surveillance, prevention, and control practices for pesticide-related illnesses. In
the multivariable ordinal logistic regression model, four factors significantly associated with blood
cholinesterase levels: sex (Adjusted OR=0.52, 95% CI=0.28-0.95), body mass index (Adjusted OR=0.88,
95% CI=0.81-0.96), personal hygiene after work (Adjusted OR=0.31, 95% CI=0.14-0.71), and pesti-
cide use (Adjusted OR=1.28, 95% CI=1.02-1.60). The findings provide empirical evidence to
support the planning and implementation of occupational health and safety measures aimed at reducing health

risks associated with insecticide exposure among crop rotation farmers.
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Table 1 Levels of Knowledge, Attitudes, and Practices Regarding Surveillance, Control, and Prevention of Diseases Related to

Insecticide Exposure (n=281)

Variables n % Statistics
Knowledge level x=10.5, SD=1.4, max=20, min=11
Good (8-11 points) (81%-100%) 262 93.2
Moderate (4-7 points) (60%-80%) 16 5.7
Needs improvement (0-3 points) (<60%) 3 1.1
Attitude level x=20.4, SD=4.4, max=34, min=10
Good (31-40 points) (81%-100%) 4 1.4
Moderate (21-30 points) (60%-80%) 119 42.3
Needs improvement (0-20 points) (<60%) 158 56.2
Practice level x=12.5, SD=1.4, max=20, min=11
Good (26-33 points) (81%-100%) 270 96.1
Moderate (18-25 points) (60%-80%) 11 3.9
Needs improvement (0-17 points) (<60%) 0 0.0
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Table 2 Blood cholinesterase levels of the participants (n=281)

Cholinesterase Activity Level (U/mL)m Blood Cholinesterase Status n %
>100.00 Normal 1 0.4
>87.50-99.99 Safe 21 7.5
>75.00-87.49 At risk 156 55.5
<75.00 Unsafe 103 36.7
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(n=281)
Table 3 Association Between Independent Variables and Blood Cholinesterase Enzyme Levels Using the Chi-square Test
(n=281)
Independent Variables Pearson p-value
Chi-Square
Sex 18.764 <0.001*

*p-value<0.05
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(Spearman’s rank correlation) (n=281)

Table 4 Association Between Independent Variables and Blood Cholinesterase Enzyme Levels Using Spearman’s Rank

Correlation (n=281)

Independent Variables Spearman’s rank correlation p-value
Age (years) 0.147 0.014*
Educational level -0.131 0.029*
Body Mass Index (BMI) -0.284 <0.001*
Personal hygiene after work -0.154 0.010*
Pesticide use (caps/time) 0.160 0.021*
Average working duration per week (days/week) 0.139 0.020*
Agricultural experience in rotational crop cultivation (years) 0.182 0.002*
Level of surveillance, control, and preventive practices for pesticide-related illness -0.129 0.031*

*p-value<0.05
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Table 5 Results of ordinal logistic regression modeling

Variables B (Coefficient) SE Wald X2 p-value Adjusted OR (95 % CI)
Sex (reference=Female) -0.661 0.308 4.602 0.032* 0.52 (0.28-0.95)
Body Mass Index (BMI) -0.128 0.042 9.248  0.002* 0.88 (0.81-0.96)
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*p-value<0.05
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Abstract

Patients with drug-resistant tuberculosis (DR-TB) who are treated with various DR-TB regimens are
registered in the National Tuberculosis Information Program (NTIP) of Thailand by the hospitals providing
care. This study aimed to evaluate the treatment outcomes of DR-TB patients registered in the national
reporting system during fiscal years 2022-2024 (B.E. 2565-2567). The study was conducted as a cross-
sectional research on the time to sputum culture conversion from positive to negative using survival analysis.
Factors associated with treatment success were examined using the Chi-square test at a statistical significance
level of 0.05. Statistically significant variables identified from the univariate analysis were further analyzed
using multiple logistic regression. A total of 3,145 DR-TB patients were included. The majority were male
(male-to-female ratio: 2.4:1.0). The largest number of patients were aged 41-50 years (21.84%), followed
by 51-60 years (20.13%). Comorbidities included diabetes mellitus (10.46% ) and HIV infection (12.66% ).
Treatment outcomes showed a success rate of 62.07%, with failure (1.81%), death (15.83%), loss to
follow-up (8.819%), transfer-out (2.07%), and unevaluated outcomes (9.419% ). Monitoring sputum culture
conversion monthly for nine months revealed that the highest rate of conversion from positive to negative at
month two was observed in patients receiving BPaLM regimen, followed by BPal.. These regimens were also
associated with lower mortality and loss to follow-up compared to other regimens. Patients aged <60 years
had 1.5 times higher odds of treatment success rate compared with those aged >60 years (AOR=1.50; 95%
CI: 1.30-1.82). HIV-negative patients had 1.9 times higher odds of treatment success rate compared with
HIV-postive patients (AOR=1.90; 95% CI: 1.57-2.42). In fiscal year 2024, 248 patients were still
undergoing treatment and therefore could not be evaluated. Future research should aim to monitor and
evaluate treatment outcomes among this ongoing patient cohort. Furthermore, cured DR-TB patients should

undergo follow-up clinical assessments at 6 and 12 months post-treatment completion.
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Table 1 Tuberculosis patients tested for drug susceptibility using molecular methods, by fiscal year

Fiscal Year Number of Registered

Tuberculosis (TB)

Number of TB Patients Tested for

Number of Registered

Drug Susceptibility Testing (DST) Drug-Resistant TB (DR-TB) Patients

Patients N (%) N (%)
2565 71,298 45,970 (64.48) 903 (1.96)
2566 79,268 57,268 (72.25) 1,094 (1.91)
2567 80,881 62,464 (77.23) 1,148 (1.84)
Total 231,447 165,702 (71.59) 3,145 (1.90)

Note: Within the NTIP program, the laboratory register page allows for recording three types of diagnostic test requests: Xpert/

XDR, Molecular/XDR, and DST/XDR. In cases where an Xpert test result indicates "RIF Resistance detected,” an XDR test

can be requested immediately. Selecting the Molecular DST request option refers to choosing the Line probe assay (LPA) test.
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Table 2 Drug-resistant tuberculosis patients classified by general information and fiscal year on which treatment was
started (n=3,145)
Fiscal year
General characteristics 2565 2566 2567 Total
N (%) N (%) N (%) N (%)

Sex

Male 653 (72.31) 737 (67.37) 822 (71.60) 2,212 (70.33)

Female 250 (27.69) 357 (32.63) 326 (28.40 933 (29.67)
Age at Treatment Initiation

<20 years 35 (3.88) 34 (3.11) 27 (2.35) 96 (3.05)

21-30 years 133 (14.73) 168 (15.36) 137 (11.93) 438 (13.93)

31-40 years 166 (18.38) 209 (19.10) 213 (18.55) 588 (18.70)

41-50 years 206 (22.81) 228 (20.84) 253 (22.04) 687 (21.84)

51-60 years 195 (21.59) 203 (18.56) 235 (20.47) 633 (20.13)

61-70 years 102 (11.30) 98 (8.96) 187 (16.29) 387 (12.31)

>70 years 66 (7.31) 154 (14.08) 96 (8.36) 316 (10.05)
Nationality

Thai 868 (95.79) 1,036 (94.70) 1,097 (95.56) 2,998 (95.33)

Non-Thai 38 (4.21) 58 (5.30) 51 (4.44) 147 (4.67)
Underlying Disease; Diabetes

No 818 (90.59) 977 (89.31) 1,021 (88.94) 2,816 (85.54)

Yes 85 (9.41) 117 (10.69) 127 (11.06) 329 (10.46)
HIV status

Positive 121 (13.40) 125 (11.43) 152 (13.24) 398 (12.66)

Negative 668 (73.98) 832 (76.05) 853 (74.30) 2353 (74.82)

Unknown 100 (11.07) 129 (44.79) 132 (11.50) 361 (11.48)

Awaiting Results 12 (1.33) 8 (0.73) 11 (0.96) 31 (0.99)

Total

3,145 (100.00)

Note: HIV=human immunodeficiency virus

Tutudseana w.a. 25652567 Nniithe
Soalsadoesin 3,145 18 dauunamuyszan
FalsaneennnuansnsIasiemnailia molecular
DST wu duluaiiilu MDR-TB $hunu 2,079 e

(Sagaz 66.11) spasuili RR-TB d11u 881
8 (50882 28.01) pre—extensively drug-resistant
(XDR-TB) $1u1u 157 918 (Speay 4.99) uaz
XDR-TB $10u 28 918 (39882 0.89) Famnsei 3
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Table 3 Drug-resistant tuberculosis patients classified by fiscal year

Fiscal Year RR-TB MDR-TB Pre XDR-TB XDR-TB Total
N (%) N (%) N (%) N (%) N (%)
2565 255 (28.24) 595 (65.89) 43 (4.76) 10 (1.11) 903 (100.00)
2566 296 (27.06) 723 (66.09) 65 (5.94) 10 (0.91) 1,094 (100.00)
2567 330 (28.75) 761 (66.28) 49 (4.27) 8 (0.70) 1,148 (100.00)
Total 881 (28.01) 2,079 (66.11) 157 (4.99) 28 (0.89) 3,145(100.00)

duit 2 masziiumemssnngiheialsa
daen wanemadlautszana

anmstssdiusemsinmiiheialsaton
vanualuilsulssana w.a. 2565-2567 wud
lumwsniidanuadiFasesmssnmsages 62.07
Snwanadegar 1.81 danmsidedindanegs
JoEar 15.83 WArBNTIMIVIALNIDEAL 8.81 GHIONTN
i 4 uosiilaUsniiunad Garaamssnngitheiailse
G081 855 UUFAINITTNBIGIN T LENAIY
Yeudszana wunluthudszana w.a. 2565 §ie
Salsndemiifisnnuadizalumssnminniige de
Huaeialsndoniisnmdisszuugase) BPaL
figanwadiSalumssnmsesas 100 58989 Ad

gn381 BPaLM 3pgaz 85.71 lullaudszum
.. 2566 Jihefisnmndeszuugasen BPaL 180,
Had5luMssnwIpeas 86.66 589aNINABYATEN
BPaLM 3a8as 83.09 uazthulssanm 2567 fjihe
f¥nmndigszuugasen BPaL fiaanuadidaly
MITNWToEa: 87.23 T09NNIABENIEN BPaLM
Jawaz 75.56 pAnmsanmMadeFinuazsnnms
namzasgiheialsatomilsnmnasssuugasen
6199 WUNIZUUGNSEN BPaL udz BPaLM 2019
M3FeFI0 WazdnINMIVINNURENNFNINIINN
au wazdanmsldgasenia 2 ilumsinm Jalsa
doemfwnliudingu dnasd 5

= X Y & o o P
1NN 4 Qﬂ’)mﬂﬂiﬂﬂE)EnﬂUNaﬂTi‘iﬂ‘leﬂLLﬂﬂmNﬂQUU’ixmm

Table 4 Drug-resistant tuberculosis patients and treatment outcomes by fiscal year

Fiscal Year Number of Treatment Loss to Transfer Not
Registered Drug Success Failure Died follow-up Out Evaluated
-Resistant TB Patients N (%) N (%) N (%) N (%) N (%) N (%)
2565 903 620 (68.66) 27 143 103 6 4
(2.99) (15.84) (11.41) (0.66) (0.44)
2566 1,094 716 (65.45) 18 192 103 21 44
(1.65) (17.55) (9.41) (1.92) (4.02)
2567 1,148 616 (53.66) 12 163 71 38 248
(1.05) (14.20) (6.18) (3.31) (21.60)
Total 3,145 1,952 (62.07) 57 498 2717 65 296
(1.81) (15.83) (8.81) (2.07) (9.41)
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Table 5 Drug-resistant tuberculosis patients treated with different drug regimens and treatment outcomes by fiscal year

Fiscal Year DR-B Treatment Loss to Transfer Not Total
Regimen Success Failure Died follow-up Out Evaluated
N (%) N (%) N (%) N (%) N (%) N (%) N (%)
2565 Shorter (Km) 9 (69.23)  0(0.00) 4 (30.77) 0 (0.00) 0 (0.00) 0 (0.00) 13
regimen (100.00)
Shorter (Am) 49 (68.06) 4 (5.56) 11 (15.28) 8 (11.11) 0 (0.00) 0 (0.00) 72
regimen (100.00)
9-month 275 (74.93) 9 (2.45) 44 (11.99) 33 (8.99) 4(1.09) 2 (0.54) 367
all oral (100.00)
6-9-BPaL 6 (100.00) 0 (0.00) 0(0.00) 0(0.00) 0 (0.00) 0 (0.00) 6
regimen (100.00)
6-9-BPaLM 6 (85.71)  0(0.00) 0 (0.00)  0(0.00) 0(0.00) 1 (14.29) 7
regimen (100.00)
individualized 276 (63.01) 14 (3.20) 83 (18.95) 62 (14.16) 2 (0.46) 1 (0.23) 438
longer regimen (100.00)
2566 Shorter (Km) 3 (37.50)  0(0.00) 2(25.00) 2 (25.00) 1 (12.50) 0 (0.00) 8
regimen (100.00)
Shorter (Am) 13 (54.17%) 1 (4.17) 4 (16.67) 3 (12.50) 3 (12.50) 0 (0.00) 24
regimen (100.00)
9-month 301 (73.77) 6 (1.47) 47 (11.52) 44 (10.78) 5(1.23) 5 (1.23) 408
all oral (100.00)
6-9-BPaL 26 (86.66) 0 (0.00) 2(6.67) 2(6.67) 0 (0.00) 0 (0.00) 30
regimen (100.00)
6-9-BPaLM 59 (83.09) 1 (1.41) 7(9.86) 1 (1.41) 2(2.82) 1 (1.41) 71
regimen (100.00)
individualized 314 (56.78) 10 (1.81) 130 (23.51) 51 (9.22) 10 (1.81) 38 (6.87) 553
longer regimen (100.00)
2567 Shorter (Km) 2 (25.00) 0 (0.00) 4 (50.00) 2 (25.00) 0 (0.00) 0 (0.00) 8
regimen (100.00)
Shorter (Am) 11 (47.83) 0 (0.00) 6 (26.09) 4 (17.39) 0 (0.00) 2 (8.70) 23
regimen (100.00)
9-month 162 (59.56) 5 (1.84) 35(12.87) 27 (9.93) 2(0.73) 41 (15.07) 272
all oral (100.00)
6-9-BPaL 41 (87.23) 0 (0.00) 2(4.26) 3(6.38) 0(0.00) 1 (2.13) 47
regimen (100.00)
6-9-BPaLM 235 (75.56) 2 (0.64) 22 (7.08) 12 (3.86) 7 (2.25) 33 (10.61) 311
regimen (100.00)
individualized 165 (33.88) 5 (1.03) 94 (19.30) 23 (4.72) 29 (5.96)171 (35.11) 487

longer regimen

(100.00)

Note: Km=Kanamycin, Am=Amikacin, BPaL. (bedaquiline, pretomanid, linezolid) wa8z BPaLM (bedaquiline, pretomanid,

linezolid, moxifloxacin)
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Figure 1 Time to sputum conversion in drug-resistant tuberculosis patients classified by treatment regimen
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Table 6 Analysis of Factors Associated with Treatment Outcomes in Drug-Resistant Tuberculosis Patients, Categorized by

Fiscal Years 2022-2024

Treatment outcome

Variables Treatment Unsuccessful Crude OR p-value* Adjusted p-value**
Success Treatment (95% CI) OR (95% CI)
N (%) N (%)

Fiscal Year 2565

Age (Years)

<60 509 (70.89) 209 (29.11) 1.63 0.004* 1.70 0.002%*
(1.18-2.24) (1.22-2.44)

>60 111 (60.00) 74 (40.00) 1.00

Underlying Disease; Diabetes

No 573 (70.05) 245 (29.95) 1.89 0.005* 1.90 0.005**
(1.21-2.96) (1.23-3.10)

Yes 47 (55.29) 38 (44.71) 1.00

HIV status

No 547 (70.13) 233 (29.95) 1.61 0.017* 1.90 0.001**
(1.09-2.37) (1.31-2.96)

Yes 73 (59.35) 50 (40.65) 1.00

Fiscal Year 2566 Age (Years)

<60 554 (66.91) 274 (33.09) 1.30 0.073* 1.40 0.014**
(0.98-1.72) (1.07-1.95)

260 162 (60.90) 104 (39.10) 1.00

Underlying Disease; Diabetes

No 635 (64.99) 342 (35.01) 0.83 0.365*% 0.80 0.352%*
(0.54-1.25) (0.53-1.25)

Yes 81 (69.23) 36 (30.77) 1.00

HIV status

No 649 (66.98) 320 (33.02) 1.76 0.003* 1.80 0.001**
(1.20-2.58) (1.27-2.75)

Yes 67 (53.60) 58 (46.40) 1.00
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Table 6 Analysis of Factors Associated with Treatment Outcomes in Drug-Resistant Tuberculosis Patients, Categorized by

Fiscal Years 2022-2024 (continue)

Treatment outcome

Variables Treatment Unsuccessful Crude OR p-value* Adjusted p-value**
Success Treatment (95% CI) OR (95% CI)
N (%) N (%)
Fiscal Year 2567 Age (Years)
<60 463 (55.25) 375 (44.75) 1.27 0.074* 1.40 0.011**
(0.98-1.64) (1.08-1.84)
260 153 (49.35) 157 (50.65) 1.000
Underlying Disease;Diabetes
No 542 (53.09) 479 (46.91) 0.81 0.273* 0.80 0.392**
(0.56-1.18) (0.58-1.23)
Yes 74 (58.27) 53 (41.73) 1.000
HIV status
No 556 (55.82) 440 (44.18) 1.94 <0.001*  2.00 <0.001**
(1.37-2.75) (1.44-2.94)
Yes 60 (39.47) 92 (60.53) 1.00

Note: HIV=human immunodeficiency virus, * p-value derived from Chi-square test (or Fisher’s exact test) for Univariate

MIuANiLUUmMUUIf wud 91g uay
msdada HIV fenuduiusiunamssnmosadl
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1.66) sauiigiheilifioda HIV wuramssawm
d150 1.76 wheasdhediaaida HIV (Crude
OR=1.76; 95% CI: 1.42-2.19) waztiiathiladed
NTadAyMNadangnsIaTIzY Multiple logistic
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Table 7 Analysis of Factors Associated with Treatment Outcomes in Drug-Resistant Tuberculosis Patients, Fiscal Years

2022-2024 (n=3,145)

Treatment outcome

Variables Treatment Unsuccessful Crude OR p-value* Adjusted p-value**
Success Treatment (95% CI) OR (95% CI)
N (%) N (%)
Sex
Male 1,360 (61.48) 852 (38.52) 0.92 0.299* - -
(0.78-1.08)
Female 592 (63.45) 341 (36.55) 1.00 - -
Age (years)
<60 1,526 (64.01) 858 (35.99) 1.40 <0.001* 1.50 <0.001**
(1.18-1.66) (1.30-1.82)*
>60 426 (55.98) 335 (44.02) 1.00 1.00
Nationality
Thai 1,866 (62.24) 1,132 (37.76) 1.17 0.362* - -
(0.83-1.65)
Non-Thai 86 (58.50) 61 (41.50) 1.00 -
Underlying Disease/Diabetes
No 1,750 (62.14) 1,066 (37.86) 1.03 0.792* - -
(0.82-1.30)
Yes 202 (61.40) 127 (38.60) 1.00 -
HIV status
No 1,752 (63.83) 993 (36.17) 1.76 <0.001* 1.90 <0.001**
(1.42-2.19) (1.57-2.42)
Yes 200 (50.00) 200 (50.00) 1.00 1.00
Drug Resistance Type
RR-TB 538 (61.07) 343 (38.93) 1.00 0.577* - -
MDR-TB 1,291 (62.10) 788 (37.90) 1.05
(0.89-1.23) - -
Pre XDR-TB 105 (66.88) 52 (33.12) 1.29
(0.90-1.85) - -
XDR-TB 18 (64.29) 18 (64.29) 1.15
(0.52-2.53) - -

Note: HIV=human immunodeficiency virus, RR-TB=Rifampicin-resistant TB, MDR-TB=Multidrug resistant TB, PreXDR~

TB= Pre-extensively drug resistant TB, XDR-TB=Extensively drug- resistant TB , *p-value derived from Chi-square test
(or Fisher's exact test) for Univariate analysis (crude OR) , **p-value derived from multiple logistic regression analysis for

multivariate analysis (adjusted OR)
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Factors Associated with Dietary Consumption Behaviors among

Dis Control J Vol 52 No. 3 Jul - Sep 2026 Older Adults with Hypertension without Complications

Abstract

This cross-sectional descriptive study aimed to examine the factors associated with dietary behaviors
among older adults with uncomplicated hypertension in Pa O Don Chai Subdistrict, Mueang District, Chiang
Rai Province. The study was conducted between July and September 2024. A sample of 115 participants
was recruited through simple random sampling. The research instrument consisted of a questionnaire
assessing demographic data, predisposing factors (knowledge and attitudes ), enabling factors regarding food
consumption, reinforcing factors regarding food consumption, and dietary behaviors. Data were analyzed
using percentage, mean, standard deviation, and Spearman'’s rank correlation coefficient. The findings revealed
that participants had an overall high level of predisposing knowledge regarding hypertension (X=4.14,
SD=0.78), whereas predisposing attitudes toward hypertension prevention and management were at a
moderate (X=2.78, SD=0.72). Enabling factors (X=3.44, SD=0.33) and reinforcing factors (X=3.98,
SD=0.96) were both at a high level, while overall dietary behaviors were at a moderate level ()_(=3.16,
SD=1.13). Furthermore, predisposing knowledge (r;=0.73, 95% CI: 0.62 to 0.80) and enabling factors
(r,=0.71, 95% CI: 0.60 to 0.79) showed statistically significant strong positive correlations with dietary
behaviors (p<0.05). Reinforcing factors showed a statistically significant weak positive correlation with
dietary behaviors (rS=O.38, 95% CI: 0.21 to 0.54, p<0.05), whereas predisposing attitudes showed no
statistically significant association with dietary behaviors. The results of this study provided baseline evidence
for the development of health promotion strategies targeting older adults with uncomplicated hypertension.
These findings provide essential baseline evidence for designing health promotion programs to improve dietary
practices among older adults with uncomplicated hypertension. Interventions should prioritize actionable health
education, enhance access to clear health information, and cultivate supportive environments that facilitate
healthy eating habits.

Correspondence: Naluemon Deekanla E-mail: Naluemon.Deekanla@crc.ac.th
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Table 1 Mean, Standard Deviation, and Level of Predisposing factors knowledge (n=115)

No Predisposing factors: Knowledge X SD Level

1 Hypertension is defined as a blood pressure level 4.32 4.32 High
of 140/90 mmHg or higher

2 People with severely uncontrolled hypertension who do not 4.45 4.45 High
receive treatment may develop paralysis

3 Consuming fermented and pickled foods may increase 3.98 3.98 High
the risk of hypertension

4 Regular exercise, at least three times a week for 30 minutes 4.02 4.02 High
each session, helps reduce high blood pressure

5 People with hypertension do not need to reduce their intake 4.05 4.05 High
of fatty or salty foods

6 People with hypertension should prepare food by boiling, steaming,
stewing, or baking instead of frying 4.18 4.18 High

7 A person can consume 5 teaspoons of sodium salt per day 3.96 3.96 High

8 Stress has no effect on increasing blood pressure 4.20 4.20 High
When experiencing stress, people should find ways to manage it, 4.25 4.25 High
such as meditation, watching movies, listening to music, traveling,
engaging in hobbies, or talking with someone they trust

10 Medication should be taken at the prescribed time, type, 4.47 4.47 High
and dosage according to the physician’s instructions
11 People with hypertension can stop taking their medication 4.16 4.16 High

on their own without consulting a physician
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Table 1 Mean, Standard Deviation, and Level of Predisposing factors knowledge (n=115) (continue)

No Predisposing factors: Knowledge X SD Level
12 People with hypertension should stop smoking. 4.22 4.22 High
13 Smoking has no effect on blood pressure control 3.94 3.94 High
14 People with hypertension should avoid alcoholic beverages 4.19 4.19 High
15 Drinking alcoholic beverages, such as liquor and beer, 3.71 3.71 High

has no effect on blood pressure control
Total average 4.14 0.78 High
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Table 2 Mean, Standard Deviation, and Level of Predisposing factors Attitude (n=115)

No Predisposing factors: Attitudes X SD Level
1 Hypertension is a disease that can resolve on its own and 1.12 0.55 Lowest
does not require treatment or care
2 Hypertension is caused by past karma rather than by one's 1.16 0.49 Lowest
lifestyle and behaviors.
3 People with hypertension should receive care and treatment 4.71 0.67 Highest
from physicians and nurses.
4 People with hypertension do not need to modify their eating 1.61 1.24 Lowest
habits or exercise behaviors.
5 Herbal medicines can treat hypertension more effectively 1.98 1.48 Low
than conventional medicines.
6 Taking medication for hypertension causes more harm than benefit. 1.51 1.10 Lowest
7 People with hypertension should attend scheduled medical 4.77 0.64 Highest
appointments for continued care and treatment.
8 People with hypertension should monitor their 4.89 0.32 Highest
blood pressure regularly.
9 People with hypertension are inferior and 1.14 0.42 Lowest
have difficulty fitting into society.
10 People with hypertension who practice good self-care can have 4.88 0.33 Highest
a good quality of life similar to that of healthy individuals.
Total average 2.78 0.72 Moderate
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Table 3 Mean, Standard Deviation, and Level of Enabling Factors (n=115)

No Enabling Factors X SD Level
1 Foods source consumed contain high levels of sodium, fat, 4.55 0.84 High
and sugar.
2 Family members consume foods that are high in salt, sugar, and fat. 2.58 1.02 Moderate
3 The person preparing meals usually includes vegetables 4.18 0.78 High
and fruits in every meal.
4 You choose to consume food available near your home, 2.61 0.49 Moderate
with taste being the primary consideration.
5 People you know encourage you to consume salty foods. 3.79 0.76 High
6 Knowledge about hypertension facilitates your decision 4.15 0.99 High
to choose foods with a low-sodium taste.
7  There are food sources near your home or community 3.19 1.14 Moderate
(e.g., natural food sources) that support hypertension prevention.
8 There are places where healthy foods can be purchased, 3.56 1.01 Moderate
such as local markets and supermarkets.
9 Place of purchase fresh ingredients from the market 3.60 0.81 Moderate
and prepare meals with a mild taste.
10  You are able to purchase ready-to-eat meals near your home. 2.22 0.98 Low
Overall Mean 3.44 0.33 Moderate
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Table 4 Mean, Standard Deviation and Level of Supporting Factors (n=115)

No Supporting Factors X SD Level

1  You receive information from family members regarding dietary 4.60 0.80 High
practices for hypertension prevention.

2 Your family members prepare foods with a high salt content. 2.75 1.19 Moderate

3 You receive information regarding dietary practices 4.21 0.76 High
for hypertension prevention.

4 You receive blood pressure screening from healthcare facilities. 4.41 0.49 High

5 You receive recommendations regarding dietary practices 4.41 0.49 High
for hypertension prevention.

6  You receive dietary advice for blood pressure reduction 4.42 0.81 High
from public health professionals.

7 You receive information from Village Health Volunteers (VHVs) 3.84 0.77 High
regarding dietary practices for hypertension prevention.

8 You receive dietary information for hypertension prevention 3.62 1.05 Moderate
through community meetings, training sessions, or village
broadcasting systems.

9  You receive dietary information for hypertension prevention through 3.77 1.62 High
online media (e.g., Facebook, LINE, television, and radio).

10 You receive dietary information for hypertension prevention 3.77 1.62 High
through printed media, such as journals, books, brochures,
textbooks, and public information boards.

Overall Mean 3.98 0.96 High
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M3H 5 Auady SHUTEIULIINITTIU LazITAUNYANIIN (n=115)
Table 5 Mean, Standard Deviation and Level of Behavior (n=115)

No Dietary Consumption Behaviors X SD Level
Eating Habits
1 Preference for mildly flavored foods. 3.23 0.98 High
2 Preparing or consuming food using boiling, steaming, baking, or grilling methods. 3.79 0.73 High
3 Using herbs and spices (e.g., garlic, lemongrass, ginger, and galangal) instead 3.43 1.31 High
of seasoning powders, instant seasonings, or marinating sauces when preparing meals
(e.g., stir-fried vegetables or Tom Yum soup).
4 Controlling food intake when attending social gatherings or parties. 3.59 0.78 High
5 Consuming non-vegetable snacks more than twice per day. 2.93 1.08 Moderate
6 Preparing or consuming foods using stir-frying or deep-frying methods. 2.91 1.25 Moderate
7  Consuming alcoholic beverages, such as spirits, beer, or energy drinks. 3.70 1.19 High
8 Consuming caffeinated beverages, such as coffee or tea. 3.50 1.37 High
High-Sodium Food Consumption
9 Using more than one teaspoon of salt per day in cooking. 3.71 1.18 High
10 Using fish sauce, fermented fish sauce, seasoning sauce, oyster sauce, 3.51 1.36 High
or light soy sauce in cooking.
11 Using monosodium glutamate (MSG) or seasoning powder in cooking. 1.81 0.75 Low
12 Consuming pickled, processed, or convenience foods 2.36 1.46 Low
(e.g., pickled mustard greens, dried pork, crispy snacks,
instant noodles, or instant rice porridge).
High-Fat Food Consumption
13 Consuming unsaturated fats, such as soybean oil, rice bran oil, or sunflower oil. 1.81 0.75 Low
14 Consuming high-fat meats, such as pork belly. 2.96 0.64 High
15 Consuming processed meats high in fat, such as Chinese sausage, pork sausage, 3.70 1.18 High
or bacon.
16 Consuming foods containing coconut milk, such as Thai desserts or coconut 3.15 0.78 Moderate
milk-based curries.
17 Consuming saturated fats, such as lard, chicken fat, palm oil, or coconut oil. 2.41 1.36 Low
18 Consuming seafood, such as shellfish or marine shrimp. 4.09 1.25 High
High-Sugar Food Consumption
19 Consuming sugar-sweetened beverages, such as soft drinks, green tea beverages, 3.14 0.97 Moderate
or packaged fruit juice.
20 Consuming desserts, such as Thai sweets, sweet beverages, ice cream, chocolate, 3.36 1.35 Moderate
or cake.
21 Consuming flavored or sweetened yogurt drinks. 3.43 1.31 High
22 Adding sugar to foods before eating. 2.90 1.45 Moderate
Fruit and Vegetable Consumption
23  Consuming at least three servings of vegetables and fruits per day. 3.87 1.57 High
24  Consuming fruits that are not excessively sweet, such as papaya or guava. 2.03 0.92 Low
25  Consuming legumes, such as peanuts, mung beans, or red beans. 3.70 1.18 High
Overall Mean 3.16 1.13 Moderate
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Table 6 Results of the correlation analysis between factors and food consumption behaviors (n=115)

Dietary Consumption Behaviors

Factors Spearman’s rank correlation Strength of 95% CI p-value
coefficient (rg) Correlation
Predisposing factors
Knowledge 0.73 High 0.62 to 0.80 p<0.05
Attitude 0.03 Very low  -0.16 to 0.21 p=0.545
Enabling factors 0.71 High 0.60 to0 0.79 p<0.05
Reinforcing factors 0.38 Low 0.21 to0 0.54 p<0.05
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Abstract

On February 28, 2025, the Office of Disease Prevention and Control No. 11 (ODPC 11)
investigated a Legionnaires’ Disease outbreak involving three tourists linked to a Phuket hotel. The
investigation, conducted on March 3-4, 2025, confirmed a high probability of hotel-acquired infection as
symptoms aligned with the 2-14 days incubation period and laboratory tests found Legionella spp. in 22%
of samples, including cooling towers and poolside showers. Key systemic failures included a 40% failure rate
in residual chlorine levels due to sunlight-induced degradation at rooftop dosing points and hot water
temperatures dropping to growth-favorable levels during peak usage. Consequently, the team recommended

that the hotel improve chlorine shielding, stabilize water temperatures, utilize standardized measuring tools,

and maintain rigorous maintenance logs to prevent future occurrences.
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Figure 1 Diagram of the water supply system within the hotel
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Table 1 Results of measurement of residual chlorine in water and temperature at each measurement point

Water Source / Sampling Point

Residual Chlorine (ppm.)

Temperature (°C)

Domestic Water Storage Tank

Post-chlorinated Water

Post-chlorinated Storage Tank (CW3)

Rooftop Water Tank0.23
Heat pump -
Cooling Tower NO. 1
Cooling Tower NO. 2
Cooling Tower NO. 3

Basin Tap Water (Room 816)
Basin Tap Water (Room 615)

Female Lobby Restroom Basin Tap (1* Floor)

0.61
0.73
0.60

56.30

0.20
0.12
0.06
0.73
0.17
0.04

58.00
56.30

< o v S Yo o U 4
‘\nﬂﬂﬂitﬂﬂﬂ'\]aﬁﬂﬁuﬁq‘lﬂﬂﬂ LLazlﬁawawulu

thegadesniaadamsnsadulazezadilaam

v 4
mmnmqﬁmﬂgumms NVNG 14 6NBEN WU 11D

ddlawwaan 3 e Wualegeihan Cooling

AT 2 HEMIATIANNRIUHTAMS tiNamsEuduauazaumuvadlsa

tower 1 w8z 2 (752,000 CFU/L uaz 972,000
CFU/L) waz Swab Hntnaseai (12 CFU/Swab)

AINTNN 2

Table 2 Laboratory test results for confirming the infection and searching for the source of the disease

Date of Sampling

Sample Source

Sample Type

Analytical Results

0470372025
0470372025
0470372025
04/03/72025
04/03/72025
04/03/72025
0470372025
04/03/72025
0470372025
04/03/72025

0470372025
04/03/72025
0470372025
04/03/72025

Pre-chlorinated Tap Water
Water from CW3 Storage Tank
Source Hot Water
Cooling Tower 1
Cooling Tower 2
Swimming Pool Shower Head
Basin Hot Water (Room 816)
Basin Faucet (Room 816)
Shower Head (Room 816)
Air Conditioner Drain Pan
(Room 816)

Basin Hot Water (Room 615)
Basin Faucet (Room 615)
Shower Head (Room 615)
Air Conditioner Drain Pan

(Room 615)

Water
Water
Water
Water
Water
Swab
Water
Swab
Swab
Swab

Water
Swab
Swab
Swab

Not detected

Not detected

Not detected
Detected, 752,000 CFU/L
Detected, 972,000 CFU/L

Detected, 12 CFU/Swab

Not detected

Not detected

Not detected

Not detected

Not detected
Not detected
Not detected
Not detected
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Table 3 Results of additional patient search results classified by location

Site/Location Cases Screened Number of Patients

Meeting Case Definition

Hotel 0 0
Government Hospitals 615 0
Private Hospitals 840 3

Total 1,455 3
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a ] < ] v o a a Id
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a a oo v v W
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Table 4 Assessment results of Legionnaires’ disease control measures in hotel (In terms of policy and awareness)

No. Assessment Criteria Yes / Aware No /

Unaware

The hotel has established Legionella spp. control measures.

Hotel owners or entrepreneurs are knowledgeable about Legionnaires’ disease.
Hotel management is knowledgeable about Legionnaires’ disease.
Engineering/Maintenance staff are knowledgeable about Legionnaires’ disease.
Housekeeping staff are knowledgeable about Legionnaires’ disease.

The hotel has designated personnel responsible for Legionella spp. prevention.

N O Ok W N
NOONONNNN N

Responsible personnel have received training from public health officials.
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Table 5 Assessment results of Legionnaires’ disease control measures in hotel (Management)

No. Assessment Criteria

Yes

8 The hotel participates in the "GREEN Health Hotel” project.

9 The hotel has passed the * GREEN Health Hotel” project assessment.
10 The hotel conducts annual water sampling for Legionella spp. testing.
11 Hot water in guest rooms is maintained at a temperature of >50°C.

12 Residual chlorine level in the cold water of guest rooms is > 0.2 ppm.

13 The hotel uses municipal water supply for its operations.

14 For hotels with a centralized hot water system, cleaning and disinfection are performed annually.

15 Showerhead filters or aerators are cleaned every 1-3 months.

16 Water storage tanks are equipped with tightly sealed covers.

17 Water tanks are cleaned at least once a year.

NONNNNNN NN

18 Shock chlorination (50 ppm.) is performed in the storage tanks annually. /

19 Presence of dead legs (stagnant water pipes) within the hotel’s water system.

20 Daily recording of residual chlorine levels.

21 Daily recording of hot water temperature measurements.

22 Implementation of water quality maintenance for cooling towers.

23 The hotel accommodates tourists from Europe

NN NN

24 The hotel has existing contracts with European tour operators. /
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