A MULTILEVEL ORDINAL LOGISTIC ANALYSIS OF ALCOHOL
DRINKING AMONG POPULATION AGE 15-75 YEARS
IN BURIRAM PROVINCE

NIPAPORN BUTSING

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE (BIOSTATISTICS)
FACULTY OF GRADUATE STUDIES
MAHIDOLUNIVERSITY
2012

COPYRIGHT OF MAHIDOL UNIVERSITY



Thesis
entitled

A MULTILEVEL ORDINAL LOGISTIC ANALYSIS OF ALCOHOL
DRINKING AMONG POPULATION AGE 15-75 YEARS
IN BURIRAM PROVINCE

Asst. Prof. Auemphon Mutchimwong,
Ph.D.

Acting Dean

Faculty of Graduate Studies

Mahidol University

Miss Nipaporn Butsing,
Candidate

Assoc. Prof. Chaweewon Boonshuyar,
M.S.P.H.
Major advisor

Assist. Prof. Natkamol Chansatitporn,
Sc.D.
Co-advisor

Assoc. Prof. Oranut Pacheun, Dr.P.H.
Co-advisor

Assist. Prof. Natkamol Chansatitporn, Sc.D.
Program Director

Master of Science Program inBiostatistics
Faculty of Public Health,

Mahidol University



Thesis
entitled

A MULTILEVEL ORDINAL LOGISTIC ANALYSIS OF ALCOHOL
DRINKING AMONG POPULATION AGE 15-75 YEARS
IN BURIRAM PROVINCE

was submitted to the Faculty of Graduate Studies, Mahidol University
for the degree of Master of Science (Biostatistics)
on
October 9, 2012

Miss Nipaporn Butsing,
Candidate

Mr. Porntep Siriwanarangsun,
M.D., Ph.D.
Chair

Assoc. Prof. Chaweewon Boonshuyar,

M.S.P.H.

Member
Assoc.Prof.OranutPacheun,Dr.P.H. Assist. Prof. Natkamol Chansatitporn,
Member Sc.D.

Member
Asst. Prof. Auemphon Mutchimwong, Assoc. Prof. Phitaya Charupoonplol,
Ph.D. M.D., Dip. Thai Board of Epidemiology
Dean Dean _
Faculty of Graduate Studies Faculty of Public Health

Mahidol University Mahidol University



ACKNOWLEDGEMENTS

This thesis would not have been possible without the help and support of
many people. First of all, | am indebted to my external examiner Director-General of
Department of Disease Control, Ministry of Public Health Dr. Porntep
Siriwanarangsun, his inspiring and valuable advices, which helped me in putting all
the thought processes in single piece.

I would like to express my appreciation and gratitude to Assoc. Prof.
Chaweewon Boonshuyar, M.S.P.H my major advisor for her guidance invaluable
advice, supervision, sharing experience and encouragements throughout this study. |
also would like to express my deep appreciation and gratitude to my co-advisors,
Assist. Prof. Natkamol Chansatitporn, Sc.D. and Assoc. Prof. Oranut Pacheun, Dr.P.H.
for their kindness, encouragement, invaluable suggestion and constructivecomments
throughout the whole process of this study.They are not only the best professors one
could ever dream of working with; they are high principles and integrity.

| wish to express my deepest gratitude to my parents, my relatives for their
infinite love, understanding and spiritual support. And thank you to all my friends for
their support and sharing ideas. | also owe my sincere gratitude to Thai Health
Promotion Foundation (ThaiHealth), International Health Policy Program (IHPP) and
Center for Alcohol Studies (CAS), the principal funding agency, without those support
I would not have been able to complete my endeavour.

Thanks is also owed to sub-district headmanvillage headman, sanitarians,
school principals and entire respondents of Pakham district in Buriram Province who

contributed in every way to make my thesis complete.

Nipaporn Butsing



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

A MULTILEVEL ORDINAL LOGISTIC ANALYSIS OF ALCOHOL DRINKING
AMONG POPULATION AGE 15-75 YEARS IN BURIRAM PROVINCE

NIPAPORN BUTSING 5336147 PHBS/M

M.Sc. (BIOSTATISTICS)

THESIS ADVISORY COMMITTEE: CHAWEEWON BOONSHUYAR, M.S.P.H.,
NATKAMOL CHANSATITPORN, Sc.D., ORANUT PACHEUN, Dr.P.H.

ABSTRACT
This cross-sectional study aimed to identify the relationship between

individual-level and village-level factors on alcohol drinking status among a
population aged 15-75 years in Buriram province. A two-stage cluster sampling was
applied to recruit 40 villages and 1,293 respondents in Pakham district into this study.
Data were collected by interviewing, estimating drinking prevalence by weighted
proportion based on the population distribution by age and sex of the study area, and
using a multilevel ordinal logistic analysis for ordinal responses. The current drinking
prevalence was 51.31% overall, with 71.87% among male and 30.79% among female.
The results from multilevel analysis revealed that 19.2% of variation in drinking status
was associated with different villages. The individual-level factors with fitted parallel
lines assumption was sequentially added into the multilevel model: 1) self-efficacy-
with low level of self-efficacy having a higher risk of drinking heaviercompared with
high (OR 39.98, 95% CI: 22.94-69.68), 2) perceived risk on drinking -with moderate
level of perceived risk more likely to drink heavier 14.83 times than at high level (95%
Cl: 6.15-36.87), 3) easy access to alcohol having a greater chance of drinking
heavierthan uneasy access (OR 11.62, 95% CI: 3.47-38.90), 4) monthly income — with
15,000-20,000 Baht having more risk to drink heavier compared to higher than 20,000
(OR 2.68, 95% CI: 1.11-6.49), and 5) An unavailability of information on anti-
drinking decrease 32.0% the odds for drinking. This study revealed that village-level
factors were unrelated to drinking among those populations. A qualitative research is
suggested to investigate individual factors associated with drinking as well as
community and environmental factors.This study confirmed that village factors had no
significant relationship to drinking among the population. Villages should keep the
control-drinking policy strictly according the law of drinking control.Anti-drinking
should be focused on the young generation to prevent them from becoming a new
drinker.
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CHAPTER |
INTRODUCTION

1.1 Rationale and Justification

The harmful use of alcohol is a global problem which compromises both
individual and social development. It results in 2.5 million deaths each year [1].
Alcohol consumption is the world’s third largest risk factor for disease and disability
especially in middle-income countries. Alcohol is a causal factor in 60 types of
diseases and injuries. It is not only harmful to drinker’s health but also to other people
who interact with drinkers. An intoxicated person can put people in harm’s way by
involving them in traffic accidents or any violent behavior. Harmful drinking can also
be very costly to communities and societies [2]. Alcohol drinking causes several
related diseases such as alcohol dependence, liver cirrhosis, cardiovascular diseases,
cerebrovascular disease (stroke), cancers, and psychological problems [3, 4]. Globally,
the first four causes of death attributed by alcohol were liver cirrhosis, road traffic
accidents, other unintentional injuries and liver cancer [5]. Drinking is not only the
cause of serious illness but also brings great economic and social losses, such as
treatment expense. Alcohol consumption caused highly economics lost about 0.93 -
228.36 billion dollars a year [6].

World Health Organization (WHOQO) estimated that there were about 2
billion people that consume alcohol in the world and 76.3 million have disorders from
taking alcohol beverages [7]. Drinking behavior is related with one’s way of life,
social activities and also imply to several meaning include historical dimension,
political affairs, culture, commercial economy and health. Alcohol consumption can
harm health as well as social relations, but the nature and the severity of the effects
depend on both the amount of alcohol consumed over time, and the pattern of drinking [8].
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Worldwide recorded per capita consumption has remained stable at around
4.3-4.7 liters of pure alcohol since 1990, including relative stability in all WHO
regions. In developed countries such as Europe and America, which used to have a
higher rate of alcoholic beverages consumed, now show decreasing drinking trend
continuously, while in developing countries found increasing trend of alcohol
consumed rate obviously. According to estimates of five-year trends in recorded adult
per capita alcohol consumption (%) by WHO suggest a stable consumption trend in
most of the regions, while an increase noted in the African Region and the South-East
Asia Region is 25.3% and 68.3%, respectively[2].

Alcohol consumption in Thailand reduced from 37.42% in 2003 to 31.99
% in 2009. The trend seems to stable since in 2004 with an average about 31.57%][9].
In 2007 the Center for Alcohol Studies (CAS) reported the prevalence of drinking
among those 15 years and over in Thailand was 30.0%][10]. Besides, the prevalence of
drinking from 2001 to 2009 among males whose age 15 years and over was 77.62-
84.85% which was about 5 times of females was 15.59-22.38%[9]. Many studies

reported difference of gender and age as factors on drinking [11-13].

Beverages or alcohol drinking has a long history in human life [3]. Alcohol
drinking in Thai society has a very long root history. It has been used to express
appreciation and gratitude as offerings to supernatural beings or spirits to bring
prosperity and to gain protection, to relieve fatigue after work. Some belief that a sip
of alcohol increase appetite, help to sleep, increase energy, control blood pressure or
reduce risk of cardiovascular disease[14, 15]. Some perceived on risk of alcohol
consumption, such as oral and pharyngeal cancers, increasing blood pressure and LDL
cholesterol, risk of cardio myopathy, pancreatitis, alcoholic hepatitis and liver
cirrhosis[5, 16, 17]. Some people also use drinking as stress or anxiety relief[18].
Living in family or neighborhoods having more drinkers also increases the chance of
consuming alcohol. Higher educated women were more likely to drink (OR = 1.27).
Men and women with low socioeconomic status were also more likely to drink (OR=
1.14)[19]. In Thailand, alcohol drinking is causal factor in 5.8% of total burden or it is

the second of all diseases burden. However, men have far greater rates of total burden
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attributed to alcohol than women, 9.2% for men compared to 1.0% for women. The

first burden attributed to alcohol in men is liver cirrhosis [20].

Researches on drinking consequences and defensive measures have been
performed worldwide. The effectiveness of each measure has been evaluated. Those
measures can reduce alcohol drinking among populations. A primary responsibility for
formulating, implementing, monitoring and evaluating public policies to reduce
alcohol drinking are essential, and have already performed in worldwide [21]. Even
though, having alcohol public policy to control or limit alcohol consumption such as
the liquor tax rates, time limitation to buy and sell alcohol beverages, availability or
accessibility to youth, community-based prevention and anti-drinking campaigns but

there are still many drinkers [22, 23].

Traffic and household accidents, and accident at the work place were
alcohol-related problems [20]. A number of studies indicated that taking alcohol
beverages within one hour before driving could increase risk of traffic accident [24,
25]. About 41.0% of traffic accidents during Songkran festival are caused by drinkers
as compared to only about 17% during any other days. Ninety percent of injured
people consumed alcohol before having an accident. They had blood alcohol
concentration (BAC) more than 50 mg% with an average of BAC 224.2 mg% which
was 4.5 times higher than limited by law [26].

Alcohol consumption causes harm far beyond the physical and
psychological health of the drinker. It causes harm not only to the drinkers, but also to
the well-being and health of others such as injuries from violence caused by an
intoxicated assailant [27, 28]. Moreover, intoxicated people commit many crimes
where the victims are unknown to the perpetrators, including homicide, robbery,
sexual assault and property crimes. The well-being of others can also be affected by

verbal threats, noise and nuisance from intoxicated people.

A substantial body of research examines the economic costs of alcohol

consumption for society as a whole, including direct and indirect costs. Direct costs
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include the cost of health care, law enforcement, criminal justice, and property loss due
to traffic accident. Indirect costs comprise the cost of productivity loss due to
unexpected mortality, reduced productivity from absenteeism and presenteeism.
Alcohol consumption in Thailand costs 156,105 Million Baht or 1.99% of Gross
Domestic Product (GDP), resulting in approximately 2,391 Baht per capita [29].
Indirect cost outweighs the direct cost. The largest cost attributable to alcohol
consumption, 65.7% is productivity loss due to unexpected mortality and 30.1% due to

reduced productivity.

The Northeast is the largest region of Thailand in terms of its area and
population, but income per capita is lower than other regions. In 2007 the Center for
Alcohol Studies (CAS) reported the prevalence of drinking among 15 years and over
in Thailand was 30.0%. Prevalence of drinking among adolescent of the same age group in

the Northeast was 35.4%, next to the northern region the highest among all regions, 39.0%.

Buriram is one of the provinces that a large number of populations
drinking. It located in the Southern part of the Northeast of Thailand. It shares the
border with Cambodia and another three provinces: Surin, Nakhonratchasima and Roi-
et. The prevalence of drinking among age 15 years and over in this province was
37.8% which was the ranked 7" among the Northeast provinces and ranked 16" in the
country as a whole as well as was regular drinkers rate ranked 2" among the Northeast
provinces and ranked 5" in the country as a whole, there were rate of regular drinkers
to 36.1 percent and rate of heavy drinking to 24.2 percent [10].

According to a study, the preceding drinking behavior was caused by
several factors. In accordance with perspective of Green and Kreuter (1999), who
explained the factors of drinking behavior, there are three kinds of causes identified--
Predisposing factors which is individual factor resulting from learning, experiences
including socio-economic status caused beliefs or attitudes influence people behaviors’
changing. Enabling factors are the factors that can support or suppress any behaviors
including people’ skills and the ability to gain resources required. Reinforcing factors

are reinforcement in a kind of helping or supporting from other people or any mass
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media influencing people behaviors’ changing or anticipated as a consequence of
drinking behavior [30]. These factors reinforce each other and affect behaviors of
people. Moreover, these factors are nested in the differences of community as previous
studies on the community level also related with drinking behavior including the
characteristics, resources, organizations and activities of community [31-39]. For these
reasons, we can apply PRECEDE-PROCEED Model of Green and Kreuter (1999) to
study about the factors of drinking behavior. It offers specific guideline for priority
setting. Which helps on more effectively use of resources and incorporates a multi-
level evaluation. Therefore, knowing individual factors and community factors as
related to drinking among adults is very important. It will help authorities on planning

and implementing an intervention program on preventing people from drinking.

Multilevel modeling is a statistical method that recognizes a hierarchical
structure of unit of analysis in which it is presented. Hierarchical refers to unit grouped
at difference levels, for example adult grouped in a community level. The technique is
used to determine how the structures affect the measure of interest. It provides better
estimates than single level analysis[40]. The advantage of a multilevel model is that it
is not only accommodates the hierarchical nature of data and corrects the estimated
standard error to allow for clustering of observations within a unit [41-43], but it also
allows the identifications of clustering in the outcome. Multilevel modeling is
considerable variability in drinking at community level seen among adults which
approach account for this source variation to obtain more precise estimates of the
effect of adult characteristics in each community. At the same time, by including

community level variables, it allows for estimation of the effect of community on drinking.

1.2 Objectives

General Objective
This study aims to identify the relationship between individual-level
factors and village-level factors on alcohol drinking status of populations in Buriram

province.
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Specific Objectives

1. To identify alcohol drinking prevalence and alcohol drinking behavior
of populations in Buriram province.

2. To describe individual-level factors which include predisposing factors,
enabling factors and reinforcing factors on alcohol drinking of populations in Buriram
province.

3. To describe village-level factors which comprise type of village,
attending community empowerment program, language use, most common
occupation, housing and selling liquor shop ratio, the level of village activities lead to
drink and health promoting village program of populations in Buriram province.

4. To identify the relationship between individual-level factors and
village-level factors on alcohol drinking status of populations in Buriram province.

1.3 Research hypotheses

1. There are relationships between individual-level: predisposing,
enabling and reinforcing factors and drinking status of populations in Buriram
province.

2. There are relationships between village-level: type of village, attending
community empowerment program, language use, most common occupation, housing
and selling liquor shop ratio, the level of village activities lead to drink and health
promoting village program of populations in Buriram province.

3. There is an interaction between individual-level and village-level on

drinking status of populations in Buriram province.

1.4 Variables

Dependent variable: Current drinking status as respondent answering in
the Alcohol Use Disorders Identification Test (AUDIT) divided into5 ordered
categories comprised of never drinking, ever drinking, mild drinking, moderate

drinking and heavy drinking.
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Independent variables comprised of individual-level factors and village-
level factors.

Individual-level variables:
Based on the conceptual framework, individual-level comprised of:
1. Predisposing factors which comprised of:
1.1General characteristics of respondent:
* Marital status
* Cigarette smoking
1.2Knowledge on health effect and law of drinking
1.3Perceptions on drinking comprised of perceived severity and risk
1.4Drinking refusal self-efficacy
2. Enabling factors which comprised of:
2.1 Socioeconomic status (SES)
2.2 Accessibility to alcohol beverages and effect of alcohol price
increasing.
2.3 Availability of information on anti-drinking.
3. Reinforcing factors which included:
3.1Proportion of family member drink

3.2Proportion of friend drink

Village-level variables which comprised of:
1. Type of village
. Community empowerment program

. Language use

. Housing and selling liquor shop ratio

2

3

4. Most common occupation

5

6. The level of village activities lead to drink
;

. Health promoting village program
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1.50perational definition
Populations refer to male or female whose age 15-75 years are currently

living in all type of communities in Buriram province.

Alcohol is a colorless volatile flammable liquid, chemical formula is
C,HsOH, synthesized or obtained by fermentation of sugars and starches and widely
used. In this case is intoxicating beverages. It also called ethanol, ethyl alcohol, and

grain alcohol.

Drinking behavior is behaviors associated with the ingesting of alcohol
beverages; includes rhythmic patterns of drinking (time intervals — onset and duration)
when having a situation motive or lead to drink which evaluate by questionnaire. This
study demonstrate level of drinking by frequency, feature of drinking by volume or
beverage containers, alcohol brands, outlets or retails buying alcohol beverages, the
reason to drinking, cost of each drinking, time to drinking, place in which drinking and

persons who drinking together.

Drinking status refers to status of drinking of population which is
classified into 5 ordered categories by using the Alcohol Use Disorders Identification
Test (AUDIT) score as the recommended cut-off of 8. It divide into 4 level; 0-7 are
non-drinker or low risk drinker, 8-15 are moderate drinking, 16-19 are harmful drinking

and greater than 20 are dependence drinking [44].

Individual-level variables refer to individual factors including

predisposing factors, enabling factors and reinforcing factors.

Predisposing factors referred to characteristics of population that
motivates behavior prior to alcohol drinking.
1. General characteristics of population are marital status and cigarette

smoking.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biostatistics) /9

2. Knowledge is the fact, information or skills acquired through
experience or education about health risks and hazards of drinking and alcohol control
law and policy.

3. Perception refers to the interpretation of the sensory stimuli based on
memory that people has been seen and heard, which lead people to act accordingly
with those feeling and beliefs. Then they will appraise the threat which will motivate
them to intend to drink or not. The perception in this study is composed of :

3.1 Perceived severity of drinking refers to the population beliefs by
evaluating the severity of the harmful effect of drinking on their
body causing disease, illness, suffering, and disability or dying.

3.2 Perceived risk of alcohol drinking refers to probability to be
disease and dangerous from drinking. It refers to perception
of risk can be caused to people health and how much they
fear their heath damaged by alcohol use.

4. Drinking refusal self-efficacy refers to person’s belief in his/her own
competence or self-confidence of population that their ability to refuse drinking
alcohol beverages in varied situations, including persuasion from friends, family

members and media.

Enabling factors are the factors that can support or suppress any
behaviors including the environment characteristic, people” skills and the ability to
gain resources required to attain drinking behavior. These factors comprise of
socioeconomic status, accessibility and availability.

1. Socioeconomic status (SES) means income of population is enough to
purchase alcohol beverages.

2. Accessibility to alcohol beverages means ability of population to
purchase or obtain alcohol beverages which include effect of price increasing on
drinking.

3. Auvailability of information on anti-drinking refers to protective
factors, including information about effect of drinking, anti-drinking through media
such as radio, television, internet, magazines and health warning messages that

populations can access to.
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Reinforcing factors are the rewards and feedback receives from others
following adoption of drinking behavior, may encourage or discourage continuation of
the behavior. It includes proportion of close friend and family member drink, drinking
behavior of friend and family member either positively or negatively.

1. Proportion of friend drink refers to the ratio of close friend or co-
workers who drink divide total number of close friend and co-workers or the
motivation of friends that influence on the awareness, intention to drink or stop drinking.

2. Proportion of family member drink refers to proportion of drinker in the
family or the ratio of family member who drink divide total number of family

members who has an influence on drinking.

Village-level variables refer to village factors which includes type of
village, attending community empowerment program, language use, most common
occupation, housing and selling liquor shop ratio, the level of village activities lead
to drink and health promoting village program.

Type of village refers to villages setting are municipal area and non-

municipal area

Community empowerment program refer to the villages participation to
strengthened community program by social participation such as socioeconomic
development, health promotion and prevention of drug addiction including alcohol

consumption

Language use refers to communal languages include Thai, Thai-Korat,

Isan, Khmer and Kuy languages or mix languages in a village.

Most common occupation refers to type of occupation that population
work most or the highest proportion of occupation in the village include rice farming,

crop-farming, labor and commerce.
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Housing and selling liquor shop ratio refers to alcohol outlet density or
the ratio of liquor shop divide total number of households of that village. Whereas
number of outlet or retail in each village in which people can access to alcohol
beverages include grocery shop, convenience store, pub/bar, diner, herbal liquor’

bistro (also called “Soomya dong”), and illicit distillery place.

The level of village activities lead to drink refers to a number of social

activities and celebrations that usually have alcohol beverages in a year.

Health promoting village program refers to the policy of village about
anti-drinking, public media campaigns, alcoholism recovery efforts, school education
as well as health resources for access to the health information including media or

documentary health in that village or sub-district health promoting hospital.



Nipaporn Butsing

1.6 Conceptual Framework

Village-level

* Type of village

« Community empowerment program
» Language use

» Most common occupation

* Housing and selling liquor shop ratio
* The level of village activities leads to drink

* Health promoting village program

Individual-level

Predisposing factors

- General characteristics

- Knowledge

- Perception

- Drinking refusal self-efficacy

Enabling factors

- Socioeconomic status (SES)

- Accessibility to alcohol beverages
- Availability of information on
anti-drinking

Reinforcing factors
-Proportion of family member drink
-Proportion of close friend drink

Introduction / 12

Drinking
Status

Figure 1.1: Conceptual Framework



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biostatistics) / 13

CHAPTER I
LITERATURE REVIEW

Based on the proposed conceptual framework of a multilevel study as
mentioned the relationship between individual-level and village-level on drinking of
population, the PRECEDE-PROCEED model and factors influencing drinking among
population age 15-75 years had been reviewed. Statistical approach for the analysis of
this study was presented as following;

1. Multilevel ordinal logistic regression model

. Multilevel regression technique in health risk behaviors study
. PRECEDE-PROCEED model
. Fact about drinking

2
3
4
5. Strategies to reduce alcohol drinking
6. Alcohol drinking criteria

7. Factors related to alcohol drinking behavior
8. Summary of review literatures

2.1 Multilevel ordinal logistic regressionmodel

The multilevel regression model is also known as hierarchical linear
model, mixed-effect model or often are called random coefficient model because the
regression coefficients may vary across group (higher-level). A multilevel study
concerns the population with a hierarchical structure and the sample data are a sample
from this hierarchical population. As a hierarchical data set, the multilevel modeling
approach over other ways of handling hierarchical data to include explanatory
variables at every level of analysis. The individuals and the social groups are
conceptualized as a hierarchical system of individuals nested within groups, with
individuals and groups defined at separate levels of this hierarchical system. Naturally,

such systems can be observed at different hierarchical levels, and variables may be
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defined at each level. This leads to research into the relationships between variables
characterizing individuals and variables characterizing groups, a kind of research that
is multilevel research. Therefore, the population in this research composes of villages
and residents within these villages, and the sampling procedure precedes two stages:
first, selecting a sample of villages and next taking sample of individuals within each
village. For this approach, individuals are nested within villages, utilizing the
performance of individuals, researchers realized that observation of respondents in the

same village were not independent of each other [41].

Multilevel ordinal logistic regression model is developed for ordinal
outcome data with logistic response functions. Using thresholds concept in which it is
supposed that the observed ordered category is defined by the value of latent
unobservable continuous response that follows a linear regression model consolidating
random effects. An analysis of data set in which individuals are clustered or nested
within villages is used to illustrate features of random-effects analysis of clustered
ordinal outcome. Multilevel models are designed to analyze variables from different
levels simultaneously, using a statistical model properly includes the wvarious
dependencies [41]. This study provided the ordinal outcome (i.e. never drinking, ever
drinking, mild drinking, moderate drinking and heavy drinking). Very useful model for
this type of data is multilevel ordinal logistic regression model, also called the
multilevel ordinal logit model or the multilevel proportional odds model. With two
levels (individuals nested in village or individuals as level 1 and villages as level 2),

thus the equation of this study is two-level ordinal logistic regression model [45].

The intraclass correlation (ICC) is used to estimate the correlation between
factors measured on individuals from the same villages, in which the average
correlation between variables measured on individuals from the same villages will
higher than from the difference villages. The intraclass correlation can also provide an
assessment of the percentage of total variation that is attributable to between villages
variation [46]. When the logistic model is applied then the residuals of level-1 are
assumed to follow the standard logistic distribution (mean = 0 and variance =m?/3).

For ordinal logistic assuming normally distributed random-effects, the variance
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represents the within-group variance of the underlying latent response tendency. In
survey research has effect to estimate standard errors are known as the design effect
(DEFF), which is the ratio of the actual variance of the variance from a simple random
sample with the same size. Multilevel modeling corrects the estimated standard errors
that tend to be underestimated due to clustering of observations within units and

accommodates the hierarchical structure of the data [40].

The multilevel ordinal logistic regression model can be described as a base
upon general multilevel regression analysis. The full multilevel regression model
presumes that there is a hierarchical data set, with one dependent variable is measured
at level-1 and explanatory factors at both level-1 and level-2. Conceptually the model

can be viewed as a hierarchical system of regression equation [40, 41].

For ordinal logistic analysis, it has to meet with the assumption of
proportional odds, which the proportional odds model assumes the same slope across
all drinking levels. The assumption of proportional odds or called parallel regression
lines assumption; when the structure is shifted, the slope of the regression lines does
not exchange. The test of parallel lines regression of all significantly predicted
variables was evaluated by using Wald test with p-value > 0.05 indicating that a set of

predictive variables were not violated the assumption of parallel lines regression [41, 47].

In ordinal logistic regression, the event of interest is observing a particular

score or less. All of the odds are of the form:
6. = prob(score < C) / prob(score >C)
We can also write the equation as
6. = prob(score <) / (1 — prob(score < C)),
since the probability of a score greater than C is 1 — probability of a score less than or
equal to C.
The ordinal logistic model for a single independent variable can be written as;
Log (6.) = a.— X

where € goes from 1 to the number of categories minus 1[48].
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In this study, there are five possible outcome categories (coded as 1,2,3,4

or 5) the following four cumulative logits are indicated by the model [49]:

[ P(G;<1) ] [ Py =1)
log | —————| = log

|1 - PV < 1] |P(Y;j =2,3,40r5)
log- P(Y;; <2) ] :log'P(Yij=10r2)

|1 - P(Y;j < 2)] |P(Y;j =3,40r)5)

[ P(Y;; <3) | [P(Y;; = 1,2 or 3)
log|———————| =log

_1_P(YUS3). _P(Yl‘j=407'5)
log P(Y;; <4) | _ log [P(Y;; =1,2,3 0r 4)

|1 - P(Y;; <4)] | P(Y;;=5)

Assume that we have data from j-groups, with number respondents n; in
each group. On the respondent level, we have outcome variables Y;; which are ordered
categories defined asc =1,..,C, where C is the number of ordinal outcome

categories.

The multilevel ordinal models can also be formulated as threshold models.
The real line is divided by thresholds into C intervals, corresponding to the C ordinal
categories. The first threshold is y;. Threshold y; defines the upper bound of the
interval corresponding to observed outcome 1. Similarly, observed outcome C.
Threshold y,. defines the boundary between the intervals corresponding to observed
outcome ¢ — 1 and ¢ (for c = 2, ...,C — 1). The latent outcome variable is denoted by
y;j and the observed categorical variable y;; is related to y;; by the ‘threshold model’

defined as follows [49];

2 if v1 <yij <v2
Yij = 9 '

\ C if)/c—1<y£kjs+oo
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Consider the latent response variable y;; for level-1 unit i in level-2 unit j
and the observed categorical variable y;; related to y;;. The ordinal models can be
described as follows;

yij = 0it €j (i=1,..,nandj =1,..,J)
Where
0ij = Boj + Xp=1BpXpij p=1..,P)

6 is the threshold jth category, f; ... P, are the regression coefficients, x; ... x,

are the predictor variables, and p is the number of predictors.

For ¢ =1,...,C. As ordinal response models often utilize cumulative
comparisons of the ordinal outcome, define the cumulative response probabilities for
the C categories of the ordinal outcome y;; in which y;; is probability of drinking of i-

individual attending to the j-village as follows;

c
Pijey = Pr(yjj<¢) = Z Pijk) (c=1,..,0)
k=1

The idea of cumulative probabilities leads naturally to the cumulative logit model

Piio l o [Pr(y{"ch)

log [— = —
1—="Pijo Pr(y;; > ¢)

:)/C+9ijC: 1,,C—1

With (C-1) strictly increasing model thresholds y,.(i.e.,y; < V5 ... < VYc-1)[42].
Let y;; denoted by y;;
Thus explanatory variables and random intercepts the level-1 model becomes [41].

Pr(y;j<c|Xij.Boj)
1-Pr(yij=sc|Xij,Boj)

] = Ye + (Boj + b1 Bp Xpij), Level-1 model

where y, is the threshold parameter for category c = 1, ...,C — 1.
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Across all villages, the regression coefficients ﬁj have a distribution with

some mean and variance. The next step in multilevel regression model is to predict the

variation of regression coefficient by introducing variables at village-level, as follows;

Boj = Yoo + ZqQ=1 YoqZqj + Uoj»  to;~N(0,0%,) Level-2 model
and

B1j =VY10 T ZqQ=1 VigZqj + U1 » u1j~N(0' 0’51)

Where g, Y10 are intercept, yoq,¥11 are slope and uyj, u; are random variables with

parameters of f;and B , respectively.
E(uo;) = E(uy;) = 0

Var(ug;) = 02, Var(uy;) = 02 and Cov(ugj, uy;) = 02,

The two-level ordinal logistic regression model can be written in the form

Fixed part

A
4 N

=Ye + Voo + Y10Xpij + Yo1Zj + V11 XpijZ; + Ugj + UgjXpij)

(Pr(yij5c)|Xij,Zj,u0j)
(Pr(yij>c)|Xij,Zj,u0j)

log

Randompart

The model which includes the intercept parameter y,, and the threshold
y1is not identifiable. Consider a simple intercept model without explanatory variable
as follows;

l [ Pr(yij51|u0j)

m} =y, + (Yoo + o;)s Intercept model

From the intercept model equation, it is apparent that parameters y; and
Yoo cannot be estimated separately and therefore those parameters are not identifiable.

For identification, the first threshold y; or the intercept y,, may be fixed at zero [45].

Residuals of level 1 are assumed to be independent as following the
standard logistic distribution, which has a mean of 0 and a variance ofr?/3. The

intraclass correlation or ICC (p) is defined as the ratio of between villages’ variance
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and total variance. For this, one can make reference to the threshold concept and the
underlying latent response tendency that determines the observed response. For the
ordinal logistic model assuming normally distributed random-effects, the estimated
intra-class correlation equalsa?,/ (02, + w2 /3), where the latter term in the

denominator represents the variance of the underlying latent response tendency [42].

Parameter estimates

The statistical theory behind the multilevel regression model is rather
complicate. Base on the basis of the observed data, parameters of multilevel regression
model that needed to estimate are regression coefficients and the variance components,
which the Maximum Likelihood (ML) method is the most common method of
estimating the parameters of multilevel regression model. The Maximum likelihood
estimation provides estimates for the population parameters that maximize the
probability of the actually observed data, given the model. Maximum likelihood

estimation proceeds by maximizing a function called the likelihood function [41].

There are two different likelihood functions are used in the available
software for multilevel regression modeling. One is full maximum likelihood (FML),
which this method include both the regression coefficients and variance components in
the likelihood function. Another estimation method is Restrictedmaximum likelihood
(RML), which including only the variance components in the likelihood function in
the first step, and the regression coefficients are estimated in a second step of
estimation procedure. Since RML is more realistic because it estimates the variance
components after removing the fixed effects from the model, then RML should, in

theory, lead to better estimates [41].

The maximum likelihood procedure calculates a statistic called the
deviance that indicates how well the model fits the data. The deviance is defined as
-2In(Likelihood), where Likelihood is the value of the likelihood function at
convergence, and is the natural logarithm. In general, models with a lower deviance fit
better than models with higher deviance. When two models are nested, means that a

specific model can be derived from a more general model by removing parameters
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from the general model. The difference of deviance for two nested models has a chi-
square distribution; with degrees of freedom equal to the difference in the number of
parameters estimated in the two models. Therefore, we can use chi-square test of the
deviances to test whether the more complex model fits significantly better than the

simpler model [41].

2.2 Multilevel Regression Technique in health risk behaviors study

Multilevel logistic regression was used to analyze a variation across
community in Australia in assessing high-risk drinking in Victoria [33]. The outcome
was experimental drinker who drank more than 20 drinks at least 12 times a year for
males and more than 11 drinks at least 12 times a year for females. Community level
variable were alcohol outlet density, remoteness. Individual level variables were
personal and social environment characteristics. A total of 10,879 young Victorian
drinkers and 3 postcode level variables were enrolled into analysis. Two models were
constructed as following;

Model 1: single-level logistic model to examine the correlation of drinking
and individual factors among adult between-person or within-group while allowing the
model intercept to vary randomly between postcodes.

Model 2: included both individual and postcode-level predictors was
structured to examine the direct effect of community-level, individual-level and

contextual interactions between both level.

Result showed single-level logistic model and the three community-level
variables, remoteness and outlet density were significant in the model had influence on
drinking behavior. Young people living in nonmetropolitan areas found very high-risk
drinking were 1.3 times of those living in major cities. Increased density of packaged
liquor outlets was associated with increased prevalence of very high-risk drinking
among the young people in this study. The density of the remaining licentious types
was not associated with changes in the prevalence of very high-risk drinking. A log-
likelihood test comparing model 2 to model 1 showed that the inclusion of the

community-level predictors produced a significantly better model (y? = 46.3, p < 0.001).
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One research in Taiwan assessed the direct effects of neighborhood-level
characteristics and interactive effects of neighborhood-level characteristics and
individual socioeconomic position on adult smoking and drinking, after consideration
of individual-level characteristics neighborhood and individual effects on individual
smoking and drinking was made by using multilevel binomial regression models [19].
Data on individual socio-demographic characteristics, smoking, and drinking were
obtained from Taiwan Social Change Survey conducted in 1990, 1995, and 2000. The
overall response rate was 67%. A total of 5,883 women and men aged over 20 living
in 434 neighborhoods were interviewed. Participants’ addresses were geocoded and
linked with Taiwan census data for measuring neighborhood-level characteristics
including neighborhood education, neighborhood concentration of elderly people, and
neighborhood social disorganization. All analyses were conducted separately by
gender. Four steps of modeling were constructed as following;

Model 1: to fit with neighborhood-level characteristics.

Model 2: to fit models with individual-level characteristics

Model 3: models included both neighborhood-level and the significant
individual-level characteristics identified in the second model to assess whether
neighborhood-level effects were explained by individual characteristics.

Model 4: two-way interaction terms of individual-level SES and separate
neighborhood-level characteristic were added to the models to test whether the effects
of neighborhood-level characteristics on smoking and drinking were modified by

individual-level SES.

Result showed many interaction effects between neighborhood
characteristics and individual socioeconomic status (SES) were found in multilevel
analyses. Their results pointed out different neighborhood characteristics led to
different interaction patterns. Such as, neighborhood education had a positive effect on
smoking for low SES women, in contrast to a negative effect on smoking for high SES
women. Neighborhood social disorganization has positive effects on drinking for low
SES individuals, but not for high SES individuals. These interactive effects support the
hypothesis of the double jeopardy theory, suggesting that living in neighborhoods with

high social disorganization will intensify the effects of individual low SES. The
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findings of this study show new evidence for the effects of neighborhood

characteristics on individual smoking and drinking [19].

The attempt to identify difference among socio-economic features of a
community influence people’s health (e.g., depression and problem drinking) was
made by using multilevel regression techniques on the pooled data of the Belgian
Health Interview Survey 2001 and 2004 [31]. A total of 21,367 respondents and 589
municipalities were enrolled into analysis. With response rate of 61.4% at both
individual level and household level. Household characteristics were assessed using a
household questionnaire; individual characteristics were assessed by means of a verbal
and a written questionnaire. Residential- area characteristics at the municipality level,
unemployment rate is constructed by the ratio of the unemployed population.
Dependent variables that were found in variation between municipalities were
depression and problem drinking. Modell considered only main effects on problem
drinking reported significantly more depressive complaints compared to men (f =
0.039, s.e = 0.002, p<0.001) and results indicate that the unemployment rate is
associated with both depression (B = 0.127, s.e = 0.046, p < 0.005) and problem
drinking (B = 0.068, s.e = 0.020, p<0.001), Model2 considered both main and gender
interaction effects on problem drinking show more problem drinking (f =-0.017, s.e =
0.001, p<0.001). As a result reveal that living in an area with high unemployment is
more detrimental for women in terms of depression, but has the same impact on men

and women when problem drinking is the outcome.

A multilevel modeling approach was used to examine the relationship of
both individual level and community level access measures to youthful alcohol use in
United States of America [50]. A total of 16,694 students, ages 16-17 in 92
communities in Oregon were enrolled into analysis. The outcome measures examined
include 30-day frequency of alcohol use, binge drinking, use alcohol at school, and
drinking and driving. As a community index of enforcement of minor in possession
(MIP) laws, they computed the mean in each community on the 4-point response scale
that they performed. Conceptually, the model evaluates the effect of both individual

level (Level 1) and community level (Level 2) variables by simultaneously estimating
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three combined regression equations. Community predictors were structural, alcohol
availability and enforcement of possession laws. The multilevel model can be
demonstrated as following;

At level 1;
Yij = Boj + Buj(X1yj) +

Where Y;; is the value of student i in community j on the outcome Y and

Y;; equal to logit, By;is the mean level of alcohol use in each community, p;;is the

relative use in each community of the (1 =1 to 5), Xy;; is commercial or social source
predictors, and 7;; is random error term of level 1.
At level 2;
Each community’s alcohol use mean () and source slopes (f;;) are modeled as a
function of level 2 variables:

ﬁoj =Yoo + V0w(Woj) + voz(Year) + Upj

and

ﬁlj =Y10 T Y1w(W1j) +uy;

Where y,, is the average intercept (average level of alcohol use frequency)
across communities, and the y;, are the average slopes (average relative use) of each
of the sources, f,; across communities. w;are predictors of level 2, in this case, the
estimated youth commercial access rate and level of MIP enforcement in each
community; y,,1s the secular rise or fall in 11th grade alcohol use over the two

measurement time points (years), and uy; and u,; are the random error terms of level

2. The term y,,, 1s the direct or main effect of community-level access rates and MIP
enforcement on mean levels of alcohol use in youth. The terms y;,, estimate the
interactional effects of community access rates or MIP enforcement and the use of
each of the | = 1 to 5 examined sources of alcohol. Considered the community effect,
result showed that among all independent predictors at a community-level, the rate of
illegal merchant sales in the communities directly related to all four alcohol-use
outcomes. There was also evidence that communities with higher minor in possession

law enforcement had lower rates of alcohol use and binge drinking. The use of various
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sources in a community expanded and contracted somewhat depending on levels of

access and enforcement.

2.3 The PRECEDE-PROCEED framework [30]

The PRECEDE-PROCEED are a conceptual framework for practice or
planning model. It offers specific guideline for priority setting. Which help on more
efficiently and effectively used of resources and incorporates a multi-level evaluation.
It can be for monitoring and evaluation of any implementation programs including
health. The PROCEDE was developed in 1970 by Green and Kreuter and PROCEED
was added to the model in 1991, in recognition of the expansion of health education
and need for health promotion interventions that go beyond traditional educational

approaches to changing unhealthy behaviors.

PRECEDE is an acronym for Predisposing, Reinforcing, and Enabling
Constructs in Educational Diagnosis and Evaluation which also generates specific

objective and criteria for evaluation. It consists of five phases.

PROCEED is an acronym for Policy, Regulatory, and Organizational
Constructs in Educational and Environmental Development which guides the
implementation and evaluation of the programs designed using. It is composed of four

additional phases.

The PRECEDE-PROCEED consist of nine steps planning process are
social assessment, epidemiological assessment, behavioral and environmental
assessment, educational and organizational assessment, administrative and policy
assessment, implementation, process evaluation, impact evaluation and outcome

evaluation.

The conceptual framework for this study was based upon the fourth step
which is educational and organizational assessment. This identifies factors that must

be changed to initiate and sustain the process of behavioral and environmental change.



Fac. of Grad. Studies, Mahidol Univ.

M.Sc. (Biostatistics) / 25

These factors are classified as predisposing, enabling and reinforcing factors and they

will become the immediate targets or objectives of the program and the intervention.

Predisposing factors are any characteristics of a person or population that

motivate behavior prior to the occurrence of that behavior, such as knowledge, attitudes,

beliefs, values and perception that hinder motivation to change their behaviors.

Enabling factorsincludes the availability, accessibility, and affordability of

health-care and community resources which facilitate the performance of an action.

Reinforcing factorsincludes the rewards and feedback receives from others

following adoption of the behavior, may encourage or discourage continuation of the

behavior [30].
< PRECEDE
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Figure 2.1: PRECEDE-PROCEED model
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The PRECEDE-PROCEED model was helpful in developing an
instrument to assess multilevel influences and in conducting the analyses. It is a
participatory model, and it will both bring more and better ideas about the issues of
study with involving the community and build community ownership of the
intervention. The PRECEDE-PROCEED is permitting for adjustment and greater
effectiveness. Moreover, the model allows the freedom to adapt the structure to

whatever content and methods meet the needs of community.

2.4 Fact about alcohol drinking

Alcohol use is related to wide range of physical, mental and social harms.
Most health professionals agree that alcohol affects practically every organ in the
human body. Alcohol consumption was linked to more than 60 diseases [2]. Alcohol
beverages are not common products, most people know about harm of drinking for a
long time that drinking is problematic caused of health, social and economy including
acute and chronic problem through 3 significant mechanisms are alcohol toxicity,

affect central nervous system and addictive substance [51].

The link between alcohol consumption and consequences on the two main
dimensions of alcohol consumption are average volume of consumption and patterns
of drinking on the mediating mechanisms such as biochemical effects, intoxication,

and dependence.

Direct biochemical effects of alcohol may influence chronic disease
either in a beneficial (e.g., protection against blood clot formation of moderate
consumption which is protective for coronary heart disease) or harmful way (e.g.,

toxic effects on acinar cells triggering pancreatic damage).

Intoxication is a powerful mediator mainly for acute outcomes, such as

accidents, or intentional injuries or deaths, domestic conflict and violence.
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Alcohol dependence is a powerful mechanism sustaining alcohol
consumption and thus impacting on both chronic and acute consequences of alcohol,

though it is also a consequence of drinking itself [2].

Alcohol is absorbed into drinker’s bloodstream quickly. The absorption
rate depends on the amount and type of food in drinker’s stomach. For example, high-
carbohydrate and high-fat foods lessen the absorption rates. A carbonated alcoholic
drink, like champagne, will be absorbed faster than a non-carbonated drink. The
effects of alcohol may appear within 10 minutes and peak at approximately 40 - 60
minutes. Alcohol stays in the bloodstream until it is broken down by the liver. If a
person consumes alcohol at a faster rate than the liver can break it down, the blood

alcohol level rises [52].

Many recent research projects have investigated whether these cancers are
alcohol-related. Overall, evidence for a causal relationship between alcohol and cancer
of the stomach, pancreas, colon, rectum, if any was found, was weak and inconclusive
[53]. A recent meta-analysis assessing the link between alcohol and various types of
cancer showed that statistically significant increases in risk existed for cancers of the

stomach, colon, rectum and ovaries [2, 54].

Alcohol also increases the risks of diseases such as alcohol dependence,
pancreatitis, cardio-cerebrovascular disease, cancer, hepatitis and liver cirrhosis.
Moreover, falls, drowning, motor vehicle accidents, risky sex behaviors, unplanned or
unwanted pregnancy, and sexually transmitted diseases (STDs), suicide and homicide

and other accidents are also cause by alcohol drinking [5, 16, 17, 52].

The harm of alcohol drinking not only affects drinker but also affect others
who have interaction with drinkers. Most of countries in the world concern with this
problem and try to publicize people to know what harm cause of drinking, report
number of morbidity and mortality that related-alcohol problems, campaign for reduce
drinking and law enforcement about drinking. Furthermore, there are collaborating

across countries around the world.
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2.5 Strategies to reduce alcohol drinking

The global strategy to reduce use of alcohol
As the harmful of alcohol use has a serious impact on public health and
also is one of the main risk factors for detrimental health globally. Alcohol can ruin
the individual’s lives, devastate families, and damage the structure of communities.
The commitment to reduce alcohol use provided a great opportunity for promoting
health and social well-being in global or national initiatives as the following: [21]
- Increasing global action and international cooperation.
- Ensuring intersectoral action by comprehensive action across numerous sectors.
- According appropriate attention, high priority of problem is given the
attention it deserves.
- Balancing different interests which are production, distribution, marketing,
economic and tax revenue for governments at different levels.
- Focusing on equity.
- Considering the context in recommending actions.
- Strengthening information. The WHO Global Information System on
Alcohol and Health and integrated regional information systems provide
the tools to monitor better progress made in reducing harmful use of

alcohol at the global and regional levels.

The effective actions can reduce alcohol use in populations. A primary
responsibility for formulating, implementing, monitoring and evaluating public
policies to reduce alcohol drinking are essential and have already performed in most
country worldwide. Moreover, sustained political commitment, effective coordination,
sustainable funding and appropriate engagement of sub-national governments as well
as from civil society and economic operators are also essential for success [21].
Furthermore, ministry of public health has a crucial role in bringing together the other

ministries and stakeholders needed for effective policy design and implementation.
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Effects of tax and price on alcohol drinking

Several studies found that the level of tax and price related to gross sales
and consuming alcohol [55-58]. A meta-analysis conducted a systematic review of
studies investigating associations between alcohol drinking and the effect of alcohol
tax/price. They found 112 studies of alcohol tax/price effects that estimates of
tax/price elasticity for different types of alcohol beverages were -0.46, -0.69 and -0.80
for beer, wine and spirits, respectively [58]. Tax/price also significantly affects to
heavy drinking with elasticity reported -0.28. Moreover, tax/prices effects are large
compare to other preventing programs or policies. However, this finding could not
specify whether the negative relationship between tax/price effect and alcohol drinking
is linear effect or not. If it is not a linear effect, it means alcohol drinking is decreased
as an increasing tax/price just at an earlier stage, but it may not decline anymore when

reaching at some points.

Although increasing price and tax of alcohol beverage lead to decrease
drinking alcohol, but there are some drinkers altering to consume low-quality alcohol

which having low price [59].

According to the study examines factors of alcohol prices and alcohol
quality on alcohol drinking, using Swedish price and sales data provided by
Systembolaget in 1984-1994. Effects of price on alcohol consumption were examined
by using seemingly unrelated regression equations (SURE) to model the impacts of
increasing price. It was found that drinkers respond to increasing price by altering their
total drinking and by varying their brand choices. Besides, the net impacts of
purposeful policy on price to reduce alcohol drinking will depend on how such

policies affect the range of prices across beverage brands [59].

In the situation that government is not a single controller in retail trade of
alcohol beverage. Increasing tax of alcohol is the basic tool of policy which changing
alcohol price. However, increasing alcohol tax may not be adequate enough, because

the manufacturers and retailers may use other ways to avoid such effect [59].



Nipaporn Butsing Literature Reviews / 30

Social value on alcohol drinking
Even though alcohol drinking is private behavior and personality, but
alcohol consequences are social problem and solving need to cooperate from every

single part of societies [60].

Drinking behavior has a long history in human life, it is related with one’s
way of life, social activities and also imply to several meaning include historical
dimension, political affairs, culture, commercial economy and health [3, 8]. Alcohol
beverage is traditionally an accepted in most societies for a long time, almost every
significant event in human lives is marked with some sort of ceremony or celebration,
and almost all of these rituals or festivals, in most cultures, involve alcohol. Moreover,
alcohol beverage is used to welcome visitors, and also imply to socioeconomic status
of people in society. As drinkers gain only fraction of alcohol problem, and even if
they know that alcohol can cause severe disease but it rather takes a long time to
develop diseases and they do not consider to alcohol harms even to themselves or
others. However, drinking continuously the drinker may become alcohol dependence

finally.

As a result of study to confirm the structure of drinking motives among
Hungarian adults, all drinking motives including enhancement, social, conformity and
coping were significant and positivity related to the frequency of both drinking and

drunkenness [61].

Alcohol advertising is one of the factor correlate to drinking behavior,
especially among youths who eager to know and taste, and believe that drinking is
symbol of growing up as adult. Most matter of alcohol advertising have presented in
good aspects of alcohol product such as increasing enjoyment and smartness.
Although there are warning massages on alcohol drinking, but such materials are
rather small and hard to notice. A systematic review of seven cohort studies on over
13,000 participants evaluated the relationship between alcohol advertising and
drinking behavior among youths. Follow-up youths at baseline non-drinkers shown

that the greater they exposed to alcohol advertisements, the more chance to became
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drinkers [62]. Amounts of exposure to alcohol advertising or promotional activities at

baseline non-drinkers are also related to drinking behavior among youths at follow-up.

Alcohol has a long and deep root story in all societies, therefore solving
this problem need to focus on changing social value and social belief combine with

law enforcement and providing information on drinking harms.

Law enforcement on alcohol
The legal definition of an alcohol beverage is implied that setting the limit
for when alcohol-related restrictions on production, spread, laws applying on sales and

advertising.

Law and regulation on drinking are implemented throughout the country,
but it is not fully enforced in all levels of the community i.e. national, regional,
provincial, district, sub-district and village, and it was found that only some strategies
or policies are effectiveness [2]. Several studies have shown the effect of alcohol
policies on control an alcohol drinking [8, 21, 63]. Measures controlling the
availability of alcohol include age limits for purchasing and drinking of alcohol, limits
on alcohol buying and selling time, limits place for selling and drinking alcohol, and

monopoly or licensing systems for alcohol distribution.

The study on restrictive measures of alcohol advertising and marketing
among 119 countries, there were 6 categories of restrictive advertising consist of self-
regulation, statutory legislation, combination of self-regulation and statutory
legislation, a full ban on television advertising, having some controls and have no any
control in the country [64]. Considering 119 countries of this study, 45 countries have
restricted alcohol advertising on television, 21 countries have combined measures of
self-regulation and statutory legislation, 17 countries have restricted by self-regulation,
and only 7 countries have fully banned alcohol advertising or promoting on television.
Considering restrictive advertising in Thailand, only statutory legislation was used to

restrict alcohol advertising.
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Thai government has used the legal measure as indicated in the Alcohol
Product Control Act B.E. 2551 and the Protecting of the Health of Non-drinkers B.E.

2551 in controlling alcohol consumption[65], as the followings:

1. Prohibition of selling alcohol to young people below 20 years of
agewhich is the important measure to limit the accessibility to alcohol beverages
among adolescents, therefore, has enacted the Article 29 of the Alcohol Product
Control Act B.E. 2551. The penalty of the person who acted against this Article is
imprisoning for not more than 1 year or fining for not more than 20,000 Bath or both

imprisoning and fining (Article 40).

Moreover, Article 27 of the act to protect child B.E.2546 determined that
if whoever selling alcohol to young people below 18 years of age is imprisoning for

not more than 3 month or fining for not more than 30,000 Bathor both imprisoning and

fining (Article 39).

2. Prohibition of selling alcohol in an important areasuch as temple or
observant activities places, health service places of government, official places, school
and so on as the Article 31 of the Alcohol Product Control Act B.E. 2551. The penalty
of the person who acted against this Article is imprisoning for not more than 6 months

or fining for not more than 10,000 Bath or both imprisoning and fining (Article 42).

3. Permission time for alcohol advertisement only between 22.00 hours
and 05.00 hourswhich beverages advertisement via television, radio, and various
media has affected on drinking behavior. Thailand is one of countries that have strong
law that covers prohibition of advertisement, sale promotion and receiving supports

from alcohol manufactories.

4. Permission time for selling and buying alcoholic drinks only between
11.00-14.00 hours and 17.00-24.00 hours. The penalty of the person who acted against
this Article is imprisoning for not more than 2 years or fining for not more than 4,000

Bath. According to this law in order to reduce amount of drinking and harm such
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receiving cooperation in some places. For some places e.g. sub-district and village

level, buy and sell alcohol regulation do not seem fulfill to the enforcement.

5. Prohibition of drunker not to drive. Those who disobey the rule by
driving while they get drunk will have not more than one year of penalty or will be
fined 5,000-20,000 Bath. For those who break the traffic law by driving while being
drunk will have to do public work or service work for the society.This help on

reducing a number of traffic-accident.

Moreover, the Ministry of Public Health and many health organizations
such as Center for Alcohol Studies (CAS) campaign to stop and reduce
drinking[65].Besides, there were drawing both memberships and leader of
communities to participate with activities about drinking opposition. Furthermore,
there is an announcement on stop drinking, no selling and buying any types of alcohol
beverage in some important days e.g. Buddhist days such as Buddhist holy day or
during Buddhist Lent. For some other important days such as Fathers’ day, Mother’s
day, and election’s day selling and buying alcohol are prohibited.

At present, Thai government has also changed in some social values such
as there was used to drink alcohol beverage in blessing your royal highness in the past
but not in present. Moreover, there are act to prohibit drinking alcohol beverage in
religious ceremony and political activities. However, there are diverse cultures and
traditions in Thai society, and most of activities always involve alcohol. Populations
can easily access to alcohol. Therefore, alcohol drinking law need to be strictly
enforced at all level of the communities, and anti-drinking strategies and policies have
to be sustainable. Sustainable action requires a strong leadership and solid base of

awareness, political will and commitment [21].
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2.6 Alcohol drinking criteria

There were several sets of criteria were applied to provide information on
drinking in previous study. The most popular criterions were Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV) alcohol use disorders (AUD) and the Alcohol
Use Disorder Identification Test (AUDIT).

The alcohol dependence criteria in DSM-IV are based on the concept of
the Alcohol Dependence Syndrome (ADS), in which dependence was considered to be
a combination of physiological and psychological processes. This criterion was
assessed by questions related to specific symptoms occurring during the past 12 month
[66]. A comparison study, measuring the effect of general characteristics and drinking
status on the prevalence of DSM-IV alcohol use disorders by using data from the 2001
National Household Survey on Drug Abuse, which reported alcohol consumption as
DSM-IV AUD criteria [66]. They found that alcohol hazardous use was the most
criteria of prevalence on DSM-IV alcohol abuse and the most criteria of prevalence on
DSM-IV alcohol dependence were tolerance and time spent obtaining alcohol. The
ratios of abuse-to-dependence were consistent across groups of age and slightly higher

among male than females (2.1: 1.6).

The study to evaluate the validity of scaling alcohol consumption, Rasch
model analyses was used to examine properties of drinking status and symptom of
alcohol use disorders among 3,382 treatment-seeking teenagers whose age 12-18
years. It was found that using only AUD symptoms or DSM-IV dependence diagnosis
provided prediction of alcohol involvement after treatment was not good as combining

AUD symptoms with alcohol use indices [67].

The Alcohol Use Disorder Identification Test (AUDIT) was developed by the
World Health Organization (WHO) in order to identify persons with hazardous and
harmful patterns of alcohol consumption. It was developed as screening instrument
provided status of drinking among population which appropriate in survey study. A
test-retest reliability study [68] indicated high reliability of 0.81 among 126 primary

care patients over 6 weeks.
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2.7 Factors related to drinking behaviors

Variables influencing the drinking behaviors base on the PRECEDE-
PROCEED model were grouped into the domain. The factor of PRECEDE framework
was an analysis of different factor that influence behaviors of individual, both internal
and external factor, that tried to find the cause of behavior. These factors were divided
into three group- predisposing factors, enabling factors, reinforcing factors. First,
predisposing factor is fundamental factor that motivates individuals to express
behaviors or develop satisfaction, resulting from learning and manifesting in the form
of general characteristics, knowledge, value, etc. Enabling factor means resources
necessary in expressing individuals to perform such behaviors. Finally, the reinforcing
factor shows how much practices or self-care behaviors are supported. This conceptual
theory has been investigated in various studies investigating factors influencing

alcohol drinking at individual-level and community-level as follows;

2.7.1 Individual-level factors
Individual-level factors were divided into three group- predisposing

factors, enabling factors, reinforcing factors.

Predisposing factors

Predisposing factors consisted of general characteristics (marital status and
cigarette smoking), Personality and drinking motives, knowledge (knowledge on
health effect and law), perceptions (perceived severity and perceived risk of drinking)

and drinking refusal self-efficacy.

Marital status

Marital status were uncertain factor on alcohol drinking, it depend on area.
Some study found non-married status had positive correlation on drinking but it is
obviously in women almost no correlation in men. For example, the study from the US
National Longitudinal Survey found significantly higher drinking in never married
than married (OR= 1.70, 95%CI 1.37 to 2.12) [69]. A multilevel study in California
cities showed significantly higher percentage with high alcohol consumption in non-

married than married (p-value < 0.001) [37]. However, a study on alcohol
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consumption in Uganda found significantly less drinking in never married than
married (OR= 0.66, 95%CI 0.48 to 0.90) [70]. A study in China found strong
relationship to drinking behavior when compared with never married (OR= 2.32,
95%CI 1.99 to 2.71 for divorce or separated and OR= 3.42, 95%CI 2.10 to 5.56 for
married) [36]. The report in Thailand found higher drinking in single than couple
similarly in both current drinking and heavy drinking, this correlation no difference by

genders [71].

Cigarette smoking

A study on drinking related to brain infarction among adult in Japan. Data
performed on 385 subjects who aged 40 years and over residing in a rural community.
Current drinking statuses were categorized into three groups: non-drinkers, light
drinkers (<7 drinks per week), and moderate drinkers (>7 drinks per week). It was
found that current smoking status was significantly correlated to alcohol drinking.
Prevalence of drinkers among current smokers, 5.7%, 11.3% and 35.1% were non-
drinkers, light drinkers and moderate drinkers, respectively [72]. A multilevel analysis
of drinking behavior among 137 workgroups and 16 worksites in America revealed
that drinking behavior was significantly correlated to smoking behavior. Smokers had
higher risk of heavy drinking as compared to those who never smoke (OR 2.36 with
95% CI: 1.93-2.87) [73].

According to the study estimates the individual and joint prevalence of
cigarette smoking and alcohol misuse in Thailand. A cross-sectional survey of 39,290
individuals aged 15 and over. Data performed among the Thai population aged 15
years and older, the prevalence of current smoking was 23.6% (95% CI: 22.8% to
24.4%).The strongest predictor of harmful or hazardous alcohol consumption in both
sexes is current smoking, and likewise, the strongest predictor of current smoking is
harmful or hazardous alcohol use. A male current smoker has more than two times the
odds of being a harmful or hazardous alcohol user (OR 2.4 with 95%CI: 2.1-2.8), and
vice versa. A female current smoker has six times the odds of being a harmful or

hazardous alcohol user (OR 6.0 with 95% CI: 3.1-11.8), and vice versa [74].
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A study among Thai youths age 15-24 in Kanchanaburi found that
smoking had a very strong relationship to alcohol drinking. Prevalence of drinking
increased from 5.1 percent among non-smoker to 39.8 percent among those smoke
cigarette or youth who smoked alcohol were 4.7 times more likely to drink than youth
who did not smoke cigarette. When youths start to drink they also start to smoke or

drinking would be willing to another risk behaviors [75].

Knowledge

Knowledge on the consequence of alcohol used or alcohol drinking is
related to drinking status. A systematic review have assessed school-based education
and concluded that classroom-based education is not an effective intervention to
reduce alcohol-related harm. However, some evidence suggests a positive effect on
increased knowledge about alcohol and on improved alcohol-related attitudes could
reduce alcohol drinking behavior [76]. According to the study among population age
15-60 years in South Africa, applying the three-stage cluster sampling randomly
choosing 810 households with probability proportional to size from seven areas and 16
villages. The prevalence and severity of alcohol drinking was assessed by the AUDIT.
In part of knowledge on alcohol drinking comprised 11 items, the prevalence of
knowledge on alcohol drinking was not different between male and female. The result
from stepwise linear regression analysis found that having better knowledge on
alcohol was significantly related to less drink in female but it was not in male [77].
The National Drug Strategy Household Survey among population age 14 years or
older in Australia was studied about knowledge on health effect on alcohol drinking,
including both short-term and long-term effect. It was revealed that a higher level of
knowledge is likely to decrease the incidence of drinking and having greater
knowledge about the health risk from drinking was negatively associated with

intentions to drink in the future [71].

Perceptions
As a public health perspective, harm reduction approaches to alcohol
problems are based on the goal of reducing the harm to society arising from the

production, marketing, and consumption of alcohol. Harm reduction offers a
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pragmatic and compassionate approach to the prevention and treatment of problem
drinking that shifts the focus away from alcohol use itself to the consequences of
harmful drinking behavior. Perception of risk and severity on drinking are measured
what the level of risk can be caused to people health and how much they fear their
heath damaged by alcohol use. As the result of study in South Africa, it was shown
that having high perceived severity and risk on alcohol use lead to decrease drinking

behavior [77].

The previous study utilized an alcohol challenge paradigm to examine
whether heavy social drinkers compared to light social drinkers, exhibit: greater
tolerance in psychomotor task performance under the influence of alcohol and
differential perceptions of the impairing effects of alcohol. Heavy drinkers were
assessed as persons who regular consumed 10 or more drinks a week and light
drinkers drank fewer than 6 drinks a week. The result revealed that heavy drinkers had

lower self-perceived impairment compared to light drinkers [78].

According to community study in district level about drinking on changing
way of community found that in the past people had drinking interim traditions and
youths and women have no drunk but increasing drinking in today. Most of them
accepted that drinking was common way that they drinking for relieved pains and
aches or linkup with all kind of social activities. Most of communities perceived
problems and effects on drinking but rather minimal realized about it [34]. Therefore,
it is essential to provide problems and harm of alcohol drinking to communities and
government in order that be aware about the consequence of drinking and search for

the ways to reduce and stop drinking.

Drinking Refusal Self-Efficacy

Drinking refusal self-efficacy is one’s perceived ability to resist drinking
in high-risk situations. As a result of multiple regression analyses indicated that
Drinking refusal self-efficacy were significantly related to quantity of alcohol drinking
in negative way [79]. Moreover, the risk factors (i.e. social influence) and protective

factors such as social pressure, emotional relief and opportunistic drinking refusal self-
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efficacy can predict both drinking initiation and cessation [80]. As multiple regression
analyses found that depressive disorders were significantly related to reduced drinking
refusal self-efficacy, then the analyses controlling for depressive symptoms shown that
the lesser drinking refusal self-efficacy people had, the longer duration of drinking
problem they were [81]. The factor analysis explored the factors of alcohol
dependence in 385 volunteers from four psychiatric hospitals in Germany [82], the
relation of client motivation to alcohol drinking and self-efficacy ( comprised three
factors; Taking steps, Recognition and Ambivalance). It was found that alcohol
drinking was significantly related to taking steps of self-efficacy, the respondents

having higher self-efficacy was likely to drink alcohol less than at lower self-efficacy.

Enabling factors
Enabling factors comprised of socioeconomic status (SES), accessibility to
alcohol beverages and effect of increasing alcohol price, and availability of

information on anti-drinking.

Socioeconomic status (SES)

Socioeconomic status consists of income and occupation. The study to
quantify the association between socio-demographic characteristics and alcohol
consumption among 3,265 Mozambicans aged 25-64 years found that current drinking
was significantly more frequent in respondents with higher annual family income. For
women who earned annual income higher than 1,500 USD were more likely to drink
2.42 times as compared to those earned 0-64 USD (95%CI: 1.12-5.22). For men
earned higher than 1,500 USD had higher risk of drinking than those earned 0-64 USD
(OR 2.58, 95%CI: 1.30-5.12) [83]. A cohort study in UK examined the associations
between socioeconomic circumstances and drinking patterns, socioeconomic status
was classified by using information collected at 7, 11, 16, 33 and 42 years. The result
from analysis found that socioeconomic disadvantage across childhood and adulthood
was consistently linked to midlife binge drinking. For instance, manual socioeconomic
position (SEP) at ages 7, 11 and 16 were all associated with an increased risk of
midlife binge drinking; each additional report was linked to a 16% increase in odds for

midlife binge drinking. Otherwise neither adulthood nor childhood socioeconomic
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measures were associated with heavy drinking. Lastly, adulthood socioeconomic

disadvantage was consistently linked to increased risk of midlife drinking problem [84].

Another study in Russia examines binge drinking in relation to the
respondents’ economic situation. Based on interviews conducted with a stratified
random sample of 1,190 Muscovites indicated that the probability of binge drinking
was significantly greater for men with several kinds of economic problems, even when
the other independent variables were controlled (OR 1.67, 95%CI: 1.06-2.63)[85].
The more who had experienced economic stress, the higher they drink alcohol

beverages[86].

Accessibility to alcohol beverages

Nowadays, people are easy accessible to alcohol beverages because there
are many ways to buy it such as convenience stores, department stores or get access to
drink in pub, bars even in the restaurant. Although, there are effective restrictions on
the availability of alcohol is the restriction of sales and consumption by people below
a legal drinking age [87, 88]. Such restrictions may apply to alcohol purchased and
consumed in the same place (on-premise) or alcohol purchased for consumption
elsewhere (off-premise). From the 147 countries reporting on alcohol availability
policies, 17 had no age restrictions for on-premise consumption. On-premise and off-

premise restrictions tended to cluster at age 18 years [2].

A meta-analysis form 112 studies to examine relationships between
measures of beverage alcohol tax or price levels and alcohol sales or self-reported
drinking found a large literature establishes that increasing of alcohol beverage prices
and taxes are related negatively to drink. It was found that the highly significant
relationships (p-value < 0.001) between alcohol tax or price measures and alcohol
intake (r = -0.17 for beer, -0.30 for wine, -0.29 for spirits and -0.44 for total alcohol).
Price and tax also affects heavy drinking significantly but the magnitude of effect is

smaller than effects on overall drinking [58].



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biostatistics) / 41

In Thailand have law of limited time to sell alcohol beverages only
between 11.00-14.00 hours and 17.00-24.00 hours [65]. However, people still drink by
ignore the time they drink whenever that want to drink almost after work time with
their friends, coworkers, family members even drink alone. Moreover, in context of
Thai there are many ways to drink alcohol beverages such as home-made liquor in
somewhere or some people, can buy spirits from bootlegger and retail shops that sell
herbal liquor called “Soomya dong”. Most of people like to drink with their friends or
relatives. There were only 11.9% of adult like to drink alone, about 91.4% of drinkers
like to drink in evening or gloaming and they are off. However, there were populations
about 3.6% had drunk before go to work in the morning or while having lunch.

Moreover, current drinkers about 37.2% reported they often drink ignore occasion [71].

Advertisement of beverages is positively related to alcohol use. The
longitudinal study examined the influence of alcohol advertising and promotions on
the initiation of alcohol use. Data were classified as never drinkers at baseline
comprised 1,080 persons. Participants who never drink reported high receptivity to
alcohol marketing at baseline were 77% more likely to initiate drinking by follow-up
than those were not receptive. Smaller increases in the odds of alcohol use at follow-
up were associated with better recall and recognition of alcohol brand names at
baseline. Otherwise, alcohol advertising and promotions are associated with the uptake

of drinking [89].

Availability of information on anti-drinking

Many alcohol policy approaches (which usually are environmental
strategies) have demonstrated evidence of potential effectiveness. Evidence has been
collected for policies related to retail price, availability of alcohol, location and type of
alcohol outlets including hours and days of sale, retail and social access to alcohol by
young people, and enforcement and sanctions against high-risk alcohol use [90]. The
policies which progressive increases in taxation of alcoholic beverages and restriction
of the hours of sale in order to decrease alcohol availability could reduce alcohol-

related deaths and other health problems [91]. Media advocacy as the purposeful use of
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local news to support policy initiatives has become an increasingly popular tool in

local efforts.

The influence of alcohol advertising and marketing in nine media
categories: public service and national television, commercial and private television,
national radio, local radio, printed newspapers and magazines, billboards, points of
sale, cinemas and the Internet on drinking behaviors shown that people drinking
increases during times when the alcohol industry steps up promotional activity. Point-
of-sale advertising is associated with encouraging adult to drink, whereas established
drinkers were most influenced by promotional offers. Youth were more influenced
than adult by all advertising methods. If stores had no advertising, there wouldbe a
relative 11.25% decline in puffers, while increasing thetypes of advertising in stores to
include the 5 captured inour scale would result in a 10.86% increase in puffers. Some
self-regulation occurs at regional rather than country level [2, 89]. Of all WHO
member States, 30% reported having either a full or partial ban for one or more
beverage type, 41% reported no regulation, and 5% indicated that product placements

for at least one beverage category were self-regulated by the alcohol industry.

According to the study in Slovenia, as a result of the study with 45
professionals from different disciplines was conducted. There were 86 different ideas
related to community activities were identified by consensus. Actions such as state
monopolies, alcohol taxation, legislative restrictions on availability and purchase of
alcohol, age-related restriction on sales, drink-driving laws, school-based alcohol
education and media information campaigns are most likely to be achieved by
consensus found that there are several community actions against drinking alcohol that

could be acceptable for society can now be suggested [92].

Reinforcing factors
Reinforcing factor are proportion of family member drink and proportion

of close friend drink.
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Proportion of family member drink

Behaviors of family member or family environment are strongly
associated with their lifestyle including drinking behavior also influence another to
drink. According to the result from study about association of the family environment
and young adult problem behavior by using a confirmatory factor analysis tested the
hypothesized general family environment, family smoking environment, and family
drinking environment and comorbid outcomes latent factors showed significant
correlation of the family environment and problem behaviors. They had measured
family drinking environment included parent and sibling drinking founded that family
drinking environment significantly correlated with family smoking environment
(r=0.39) and alcohol use disorder only (r=0.21). After analyzing with control variables
of sex, socioeconomic status and ethnics, it still significantly correlated with those two

behaviors [93].

Proportion of friend drink

Relationships with friend or co-workers are powerful in both positive and
negative ways. Friend groups often are perceived as risk factors for harmful health
behaviors because of their role as strong socio-cultural influences in the lives of adult
in community. A study of the relationship between social contacts and binge drinking
showed significantly increased drinking in women who regular contact with friends
were higher drink two times more than women who little contact with friends (OR

2.28, 95%CI: 1.09-4.75)[85].

A study in Uganda conducted to examine association between social
interaction and alcohol consumption found that evidence of an increasing trend of

proportion of respondents and the more social interaction score they were, the higher

alcohol they drink (OR 2.19, 95%CI: 1.22-3.95)[70].

According to the longitudinal follow-ups of a random sample among 1,993
adults was conducted to examine associations between individuals’ drinking pattern
and the drinking patterns of their social network members. They followed the cross-

lagged model of the relationship between individual and network drinking patterns and
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analyzing by using the EQS statistical program [94]. As a result, the respondent and
network correlation matrix reveals that individual and network drinking patterns are
significantly associated with each other and are significantly associated over time. The
simple correlation between 1,989 respondent drinking and 1,993 network drinking (r =
0.394) was similar to that of 1,989 network drinking and 1,993 respondent drinking (r
= 0.395). Therefore, the relationship between network and individual drinking
behavior is reciprocal—individuals’ drinking is associated with subsequent network
drinking and network drinking is associated with subsequent individual drinking.
Anyhow, the result can also called “network drinking” caused network members to

drink [39].

2.7.2 Village-level factors

village-level factors namely type of village, attending community
empowerment program, language use, most common occupation, housing and selling
liquor shop ratio, the level of village activities lead to drink and health promoting

village program.

Type of village

A comparative study between urban and rural area on alcohol drinking in
China by interviewed3,543 urban and 4,294 rural dwellers aged 15-65 yearsfound that
the prevalence of alcohol use was higher in the urban area (45.9%, 95% CI= 44.3-47.6)
than in the rural area (39.6%, 95% CI= 38.2-41.0) with statistically significant
difference (y? = 32.14, p-value < 0.001) while the rate of heavy drinking in rural area
was 1.53 times of in urban area, with adjusted odds ratio was 1.77. They found that
male was drink higher than female in both regions with OR 5.03 for urban area and
OR 13.52 for rural area. In addition, the researcher discussed that the amount of
alcohol use may under record in rural area because some people made alcohol
beverages by themselves such as home- or underground-brewed rice and paddy wines.
And at least differences of the two areas are part of levels of economic development
and public health awareness, disparate customs, and cultural background as well as

working environment[36].
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Community empowerment program

The community empowerment program is committed to improving the
lives provides rural communities with the knowledge and skills necessary to lead
initiatives for social change in good sustainable way. It is strengthened community by
social participation of each community such as socioeconomic development, health
promotion and prevention of drug addiction including alcohol consumption [95]. A
cross-sectional study in Sweden investigated the impact of social participation, trust,
and the miniaturization of community on the risk of high alcohol consumption. A
logistic regression analysis was used to examine the association between the social
capital factors and high intake of alcohol above recommended levels (= 168 gram per
week for men and > 108 gram per week for women). They found that level of social
participation was not significantly related to high alcohol consumption, but high social
participation combine with low trust of community had significantly higher risks of
drinking above recommended levels compared to the high social capital (high social

participant/high trust) among men (OR 1.3, 95% CI: 1.1-1.6) but not among women [86].

Language use

According to Thai people communicate with regional speech difference
along region. The significant reason is Thailand is enclave with three pays voisin that
could influence with Thai languages or cultures seem to similarity. In context of
Buriram province located in the southern part of the north eastern of Thailand. It
shares the border with Cambodia. There are at least three regional speeches used to
communicate such as Northeast dialect, Thai language and Khmer (Cambodian).

These may affect alcohol drinking that needs additional study.

The study in Surin province was designed to examine clustering in
drinking behavior by the different types of communal languages—Isan dialect’
community, Khmer’ community and Kuy’ community. The result showed frequency of
drinking behavior in small levels about 84.73% and 57.44% of respondents drank
alcohol beverages, in Isan dialect’” community found the highest alcohol drinking, the
second was Khmer’ community and the last was Kuy’ community for 63.63%, 58.94%

and 51.17%, respectively [34]. In Buriram also consist of communities alike in Surinas
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well as have some are city communities using another language or some communities
using mix languages (more than 2 languages in one community), these may influence

on drinking behavior among communities.

Most common occupation

A study about occupations that associated with alcohol drinking performed
in China, comparative study regarding alcohol consumption between urban and rural.
In urban found that official had drink 2.63 times (95%CI: 2.09-3.29), worker had drink
2.37 (95% CI: 2.03-2.76) and professional had drink 1.43 times (p< 0.05, 95%CI:
1.13-1.81) when compared with other occupations (including private business owner,
student, retired, servers, and unemployed). For rural found that farmer had drink 1.48
times (95%CI: 1.21-1.82) and professional had drink 1.87 times (95%CI: 1.12-3.14)
when compared with other occupations[36]. The National Household Survey for
Substance and Alcohol Use (NHSSA) in Thai also reported occupation that having highly

drinking for the first two are worker and craftsman similar in men and women [71].

Housing and selling liquor shop ratio

According to a multilevel analysis was conducted to discriminate
possibilities on alcohol consumption between individual and neighborhood level. Data
were performed by means of telephone interview surveys among 2,607 individuals
residing in the 24 study census tracts were contacted [96]. The data were utilized by
using hierarchical linear models to partition the variance into individual and census
tract level components. Once the variance was partitioned, they attempted to explain
the variance at each level by using individual and neighborhood level measures of
alcohol-related outcomes as well as other covariates. As the ANOVA model revealed
that most of the variance in individual drinking norms was at the individual level
(83.5%) and 16.5% was explained at the census tract level. At the census tract level
found that only the mean exposure to alcohol outlets variable was associated with
drinking norms, mean exposure to alcohol outlets demonstrated a negative (8.= -5.50
+ 2.37) relation with drinking norms. Mean distance to the closest alcohol outlet
helped to explain 89.3% of the variance in individual drinking norms partitioned to the

census tract level. This means that an individual’s age, race, sex, and education
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explained 9.3% of the overall variance in individual drinking norms. In contrast,
census tract variables dominated by the surrogate for alcohol outlet density, mean
exposure to alcohol outlets, explained 14.7% of the overall variance in individual
drinking norms. As the finding suggest that the effect of alcohol outlet density on
alcohol-related outcomes functions through an effect at the neighborhood level rather
than at the individual level. Problem drinkers tend to be grouped in neighborhoods, an

effect predicted by alcohol outlet density.

A systemic review was performed to assess the effects of outlet density in
communities on excessive alcohol consumption and related harms. They search
yielded 6,442 articles, book, and conference abstracts, of which 5,645 were unique.
After screening titles and assessing quality of execution and design suitability, 88
articles were included into the study. The result of the association between outlet
density and population-level alcohol consumption, increased such density was
associated with alcohol consumption increasingly. In addition, most of the studies in
the review found that greater outlet density is related to increasing alcohol
consumption and related harms. Moreover, it was found that the regulation of alcohol

outlet density was correlated with the reduction of excessive drinking as well [97].

The level of community activities lead to drink

Thai society has opinion of drinking that is common occurrence which can
be observable almost of party, social activities and celebrations usually have alcohol
beverages thus making people who grow up in social character like this think that
drinking is commonly. A studied about social activities that supported to drink found
significantly different drinking behaviors among those social activities. The highest
alcohol drinking behavior found in the middle level of social activities linked to drink,
followed by the highest level of that kind of social activities and have minimal

drinking in low level of those activities (p < 0.05) [34].

Another study was conducted to examine the impact of social participation,
trust, and the miniaturization of community on the risk of high alcohol consumption.

Those were divided into the four different social participation/trust combinations
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(high/high = high social capital, high/low = the miniaturization of community,
low/high = traditionalism, and low/low = low social capital). Data performed on
13,604 persons aged 18-80 years. As a result, after adjustments for age, country of
origin, education, and economic stress in the multiple logistic regression analyses the
odds ratios of high alcohol consumption above recommended levels showed
significantly higher for the miniaturization of community category compared to the
high social capital category among men. Men participants who were high social

participation and low trust risk to high drinking (OR 1.3, 95%CI: 1.1-1.6)[86].

Health promoting village program

Prevention of alcohol problems at the community level across the world
has typically utilized programs such as public media campaigns, alcoholism recovery
efforts, and school education. For the most part, local prevention strategies have been
program-based [90]. According to the Lahti Project of Finland was to decrease
alcohol-related harm by increasing awareness of alcohol consequences and lowering
high-risk drinking. The evaluation, utilizing data from Lahti and two comparison
communities before and after the intervention, found that the project had increased
local newspaper attention to alcohol issues, public perception of alcohol as a social
problem, and knowledge of alcohol content and the limits for risky drinking. There

was a decline in self-reported heavy drinking [90].

A large sample study includes 235,366 individuals (61% and 39% were
women and men respectively) between the ages of 21 and 64 to examine the
association of health promotion activities on heavy drinking. By established the three
health promotion activities that pertain to behaviors during the previous year—
reported a routine physical exam, a flu vaccine, or always using a seat belt when
driving or riding in a car. Overall, the estimated marginal effects from probit models
for heavy alcohol use are always significantly negative to health promoting activities;
for routine physical exam (p = -0.041), flu vaccine (p = 0.029) and always wear
seatbelt when driving (p = 0.064). In other words, heavy alcohol use is inversely

associated with health promotion activities [98].
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2.8 Summary of review literature

Summarized the important factors influencing drinking behaviors in adults or

people from previous studies as follows:

1. Factors influencing drinking behaviors in adults at individual-level.
1.1) Predisposing factors:
- General characteristics; marital status, cigarette smoking
- Knowledge of drinking on health effect and law
- Perception on drinking which comprised of perceived
severity and perceived risk on drinking
- Drinking refusal self-efficacy
1.2) Enabling factors:
- Socioeconomic status (SES)
- Accessibility to alcohol beverages and effect of increasing
price on alcohol drinking
- Availability of information on anti-drinking
1.3) Reinforcing factors:
- Proportion of family member drink

- Proportion of friend drink

2. Factors influencing drinking behaviors in adults at village-level.
2.1) Type of village
2.2) Community empowerment program
2.3) Language use
2.4) Most common occupation
2.5) Housing and selling liquor shop ratio
2.6) The level of village activities lead to drink
2.7) Health promoting village program
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CHAPTER I
METHODOLOGY

A multilevel ordinal logistic regression was used in this cross-sectional
study, data collection by interviewing using structured questionnaire to identify

determinants of drinking among population age 15-75 years in Buriram Province.

3.1 Study design

A cross-sectional descriptive study was conducted to measure individual-
level factors including predisposing factors, enabling factors and reinforcing factors
and village-level factors comprised of type of village, attending community
empowerment program, language use, most common occupation, housing and selling
liquor shop ratio, the level of village activities lead to drink and health promoting

village program that may influence drinking among population in Buriram Province.

3.2 Population and sample

Population

Buriram comprises of 23 districts, 188 sub-districts and 2,546 villages.
Pakham district was selected to be the study site due to its highest liquor tax in the last
3 fiscal years (2008-2010) of Buriram (10.9%, 12.1%, and 12.11% of total tax of each
district) [99]. Residents and village leaders in all villages of Pakham District are
population of this study. Pakham district comprises of 5 sub-districts and 77 villages
with 47,582 populations. Its north is Nonsuwan and Nangrong districts, Lahansai and
Nondindaeng districts of Buriram are on its east. On its south is Nondindaeng district
of the same province and Sierng-sarng district of Nakorn-Ratchasima province. On its

west is Sierng-sarng district of Nakorn-Ratchasima province.
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Sample and sample size

Sample size for multilevel ordinal logistic study, also known as
hierarchical linear modeling (HLM), Van der Leeden et al, Mok and Kreft proposed a
trade-off sample sizes at different levels, a large number of clusters is more important
than a large number of individuals per cluster for accuracy and high power. They
recommended, with respect to the estimates of all parameters and their standard, it is
necessary having a sample of groups at least 30 with at least 30 individuals per group
[41, 100-102]. In addition, Mok suggested all estimates of fixed intercept and slope
factors are within one standard the true value if the total sample size was more than
800 and there was less bias when a number of groups was greater than or equal to a
number of individuals per group [102]. Such that, total number of 40 villages and at
least 30 individuals per village were recruited into the study. Total 1,293 individuals

living in Pakham district of Buriram Province were the sample of this study.

Sampling method
A two-stage cluster sampling was applied to recruit individuals into this
study. The villages were classified as the located in municipal area and non-municipal

area. Using the following sampling procedures:

Stage 1 Selection of 40 villages to represent all villages in Pakham district
using sampling with probability proportional to size of the population of the village.
The larger the village is, the more the chance of being selected. List of sampled

villages was shown in Table 3.1.

Stage 2 Sampling target population in each sampled villages

Total of 4 males and 4 females of the following age group: 15-24, 25-44,
45-64 and 65-75 years were randomly selected to represent adults of the studied
village. Total of at least 32 target populations (16 males and 16 females) from each

village were included into this study.
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Recruitment of individuals in each age group, list of all population by the

mentioned age groups and sex was obtained, and then 4 of them were randomly

recruited from that list using either simple random sampling.

Table 3.1 Number of adults and villages in Buriram Province classified by type of village

Number of adults

Number of villages

Type of village
Male Female Total Total Sample

Pakham 3,485 3,676 7,161 10 6
Municipal area 744 809 1,553 2 2
Non-municipal area 2,741 2,867 5,608 8 4
Thai-chareon 3,939 3,905 7,844 14 7
Municipal area 785 772 1,557 2 2
Non-municipal area 3,154 3,133 6,287 12 5
Nhongboue 3,827 3,949 7,776 12 7
Municipal area 872 915 1,787 3 2
Non-municipal area 2,955 3,034 5,989 9 5
Kokmamoung 7,147 7,092 14,239 22 10
Municipal area 1,305 1,271 2,576 4 3
Non-municipal area 5,842 5,821 11,663 18 7
Huthamnop 5,468 5,094 10,562 19 10
Municipal area 1,658 1,453 3,111 5 3
Non-municipal area 3,810 3,641 7,451 14 7
Total 23,866 23,716 47,582 77 40

3.3 Inclusion and Exclusion Criteria

3.3.1 Respondents representing individual level

Inclusion Criteria:

- Population whose age 15- 75 years old currently live in Pakham district

- Population who can communicate verbally, agreed to participate in this

study and signed an informed consent

Exclusion Criteria:

- Population who refused to participate in the study

- Population who did not stay in the study village at the time of data collection

- Population who desired to stop answering question while interviewing
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3.3.2 Village leader representing village level
Inclusion Criteria:
- Village leader who agreed to participate in this study and signed an

informed consent

Exclusion Criteria:

- Village leader or his/her representative who refused to participate in the
study

- Village leader or his/her representative who did not stay in the study
village at the time of data collection

- Village leader or his/her representative who desired to stop answering

question while interviewing

3.4 Data Collection

3.4.1 Method of data collection

Data were collected by interviewing using structured questionnaire, as
constructed by the researcher based on the conceptual framework and operational
definition of terms used as mentioned in previous chapter. Data were collected after
getting permission from both village leader and the sampled individuals. For
respondents whose age below 18 years, the consent were obtained from his/her
guardian as well as his/herself before interviewing. The village leader, guardian and
respondents were explained on the objectives and significance of the study as well as
risk and benefit until they were clearly understandable. If they agree, asked them to
sign the informed consent form. The samples who agreed to participate were

interviewed and asked to answer questions accordingly.

The data collections were performed by researcher and 5 well trained
research assistants who were students of Buriram Rajabhat University. They were

trained on data collection procedures and using the questionnaire.



Nipaporn Butsing Methodology / 54

One day training to explain the purpose of this study and clarified the
questionnaire item by item till everyone understood the meaning of each question.
Role play was used to give chance to each of them to practice on interviewing. The
interview procedures are:

e Introduce his/herself to the respondent and explain on the objectives
and significance of the study as well as risk and benefit until they are clearly
understandable. If they agree, asked them to sign the informed consent form and tell
that the interviewing will take about 20 minutes long.

e Ask questions word for word as written and in order as written.

e Ask every question.

¢ Do not be biased, be good listener.

e Given enough time to respondent to answer each question.

e Inform the respondent that he/she has the right to skip not to answer
any questions that he/she wants to or stop at any time he/she wants. Respondent will

not be forced to answer.

3.4.2 Research instrument

Interview-structured survey questionnaires were developed and reviewed
by thesis adviser and co-advisers. Questions were constructed based upon the
PRECEDE-PROCEED Model. There were two sets of data collection forms, one for
individuals and another for village leader or his/her representative, as shown in

Appendix A and Appendix B.

Questionnaire for respondents or individual-level includes 6 parts as follows;

Part I: General characteristics
This part consisted of general characteristics of respondents i.e. age, sex,

marital status, language, family history and cigarette smoking.

Part I1: Drinking behaviors
This part consisted of drinking behaviors and pattern of drinking, which

concluded current drinking status, age at start, reasons of start drinking, place and time of
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drink, frequency and amount of alcohol drink per each time, brand and accessibility to
alcohol beverages. However, intention to quit drinking among drinkers was also included.
In addition, this research use the Alcohol Use Disorder Identification Test (AUDIT) was
developed by the World Health Organization (WHO) in order to identify persons with

hazardous and harmful patterns of alcohol consumption.

Status of drinking was classified into 5 levels with values of, never
drinking, ever drinking, mild drinking, moderate drinking and heavy drinking. Three
levels of drinking status were firstly assessed as never drinking, ever drinking and current
drinking. Then the current drinkers were asked about their drinking behaviors, dividing
into three levels of current drinking by using the Alcohol Use Disorders Identification
Test (AUDIT) score recommended [44]. It was classified into three levels as the
AUDIT scores; 1-7 were mild drinking, 8-16 were moderate drinking and greater than
16 were heavy drinking. Therefore the status of drinking were classified into 5 ordered
categories are never drinking, ever drinking, mild drinking, moderate drinking and heavy
drinking.

Part I11: Availability of information and Accessibility to Alcohol
It was consisted of price and sources of alcohol beverages, opportunity
lead to drink, availability of information about effect of drinking, anti-drinking

through media, and health warning massages.

Part IV: Knowledge
This part comprised of drinking related diseases, addictive potential of

drinking, effect of people who connect with drinkers and anti-drinking law.

Correct answer was assigned to one score and wrong or not answer was
assigned to zero score to each item of each of knowledge part. Possible score for
knowledge on related problem on health and anti-drinking law were 0-22 and 0-4,
respectively. Therefore, the two parts of knowledge were divided into good, fair and

poor as the criteria [103] presented in Table 3.2.
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Part V: Perception

There were 11 items of 5-Likert scales was used to measure perception on
drinking. It consisted of perceived severity (5 items) and perceived risk (6 items).
Score 1-5 was assigned to the response from strongly disagree to strongly agree on
severe and risky perceptions. Possible scores for perceived severity and perceived risk
were 5-25 and 6-30, respectively. Then they were grouped into high, moderate and
low as the criteria [104] presented in Table 3.2.

Part VI: Drinking Refusal Self-efficacy

There were 20 items of self-efficacy was assessed as predisposing factor.
A sample item included emotional relief self-efficacy, social pressure self-efficacy and
opportunistic drinking self-efficacy. The 5-Likert scales response was used to identify
the ability to resist alcohol in various situations to each item. Score 1-5 was assigned
to the response from not at all sure to absolutely sure. Possible score for drinking
refusal self-efficacy was 20-100. Then they were grouped into high, moderate and low

as criteria [ 105] presented in Table 3.2.

Table 3.2 Grouping criteria for knowledge, perceptions and drinking refusal self-efficacy

Level of classified

Grouping
Good/High Fair/Moderate Poor/Low

Knowledge

Knowledge on health effect >21 14-20 <13

Knowledge on law >4 3 <2
Perceptions

Perceived severity >16 10-15 <10

Perceived risk >20 12-19 <12
Drinking refusal self-efficacy > 68 44-68 <44

Questionnaire for village leader includes 16 items

There were 16 items asking the village leader to represent the village-level
factors. It included type of village, attending community empowerment program,
language use, most common occupation, housing and selling liquor shop ratio, the

level of village activities lead to drink and health promoting village program.
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3.4.3 Quality of Instrument

Validity of content and reliability were utilized to evaluate the quality of
questionnaire. Two experts on behavioral science and alcohol drinking has validated
for content validity. The pre-test among 30 individuals in Buriram Province, whose
were not included into this study, were conducted for reliability analysis. The

reliability of questionnaire was measured by using the Cronbach’s coefficient of alpha.

where 1, = reliability coefficient
s? = variance of the score of the i item
i=1,2,....... , k; where k = total number of items

s# = variance of the total score

The revision of questionnaire was performed after pretest. The final
version of data collection form was approved by thesis advisor and co-advisors before
data collection in actuality. The Cronbach’s coefficients of alpha were 0.721, 0.812
and 0.885 for knowledge, perception and self-efficacy, respectively.

3.5 Ethical Consideration
An approval of ethical clearance by The Faculty of Public Health, Mahidol

University Ethic Committee for Human Research was obtained as the document proof
number MUPH 2012-013 dated on January 30™ 2012 (Appendix D). The study was
risk free to the respondents. The confidentiality to the respondents’ answer was kept as

the first priority of this study.

For participants whose age below 18 years, the permission and informed
consent from parents or guardians were obtained before data collection. An informed

consent from village leader of each sample village was also obtained.
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The study objective, background information, methods, benefits and risk
of this study, confidentiality and the nature of the study as provided in information

sheet were read and explained until the sampled respondents were clearly understood.

The respondents’ decision whether they participated in this study or not
was respected. The respondents could freely stop at any time while interviewing and
they could skip the question that they did not want answer. Respondents could ask

questions at any time if they want to.

All responses were completely kept anonymous. There was no chance to
link with their names and their responses on the questionnaire. Identification numbers
were used to specify the data collection form. All questionnaires were kept at a safe
place that no one can access for. The primary investigator is the only one could access
to questionnaires. After all responses were entered for data analysis, all questionnaires
were destroyed. Any personal information of the respondents would never be

mentioned in any report.

3.6 Data Processing
Data processing began developing data set, data entry, data cleaning, and

data file management as follows;

Developing data set for analysis

The data of drinking behavior of individuals were examined and created a
printed code book that described the term of data on risk factors and outcomes. The
code book pointed where and how this data set can be accessed. Code book included

the items variable name, variable description and variable value.

Data entry
EpiData 3.1 was used in data entry process to assure an accuracy of data

during the data entry, a procedure called double entries was also performed.
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Data cleaning

Data cleaning was started in field by data collectors. Data entry was
managed in the field as the data was collected. The data was cleaning continuously
after data entry, there were no identification-number duplication and each respondent

and questionnaire has a unique code that consists of village code.

Data file management

The data was created to enable the multilevel analysis by merging two
datasets (included data from individual and village questionnaires) from the survey
together with the hierarchical structure. The individual identification and village
identification were used for merging the two data sets. There were 1,293 samples of

individual and 40 villages were merged for data analysis.

3.7 Data analysis

3.7.1 Estimation of drinking prevalence
According to the plan of collecting target population by the set age group
and sex, total of 1,293 were recruited. Detailed of the samples by age group and sex

was presented in Table 3.3.

Table 3.3 Age and sex distribution of sample included in this study

Total (T) Male (M) Female (F)
Age group in years . 5 5
Number Percent Number Percent Number Percent
15-24 322 24.9 161 50.0 161 50.0
25-44 323 25.0 160 49.5 163 50.5
45-64 328 254 160 48.8 168 51.2
65-75 320 24.7 160 50.0 160 50.0
Total sample 1,293 100.0 641 49.6 652 50.4

' Percent from total 1,293 samples

? Percent of sex within each age group
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Since the age and sex structure of the population in Pakham district was

not the same as the sample obtained, to estimate drinking status of population

proportion by age group and sex as shown in Table 3.4 was used to weight in order to

represent the true prevalence of drinking of whole district. In this study, weights were

calculated based on the population distribution of population whose age 15 to 75 years

for both gender living in Pakham district of Buriram province according to reference

population from 2011 census for Pakham district [106].

Table 3.4 Age and sex distribution of 15-75 years old population in Pakham district

Total (T) Male (M) Female (F)
Age group in years

Number  Percent Number Percent Number Percent
15-24 8,839 232 4,401 11.5 4,438 11.6
25-44 15,663 41.0 7,963 20.9 7,700 20.2
45-64 9,891 25.9 5,002 13.1 4,889 12.8
65-84 3,776 9.9 1,757 4.6 2,019 5.3
Total 38,169 100.0 19,123 50.1 19,046 49.9

According to number of population by age and sex distribution in study

area shown in Table 3.4, it was defined as Table 3.5 to illustrate the structure of

population.

Table 3.5 Age and sex distribution of 15-75 years population

) Number of population(j) Total population by
Age group (i)
Male(1) Female (2) age group
15-24 (1) Pi1 Py, Py,
25-44 2) Py, P, P,
45-64 (3) P;; P, P3,
65-75 4) Py Py, Py,
Total by sex P, P, P

*Pj; is number of population of i™ age group and j™ sex
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Estimation of drinking prevalence and its variance by age and sex [107]
According to the sampling scheme used in this study, age and sex specific
prevalence of drinking status can be obtained from the sample data set as defined in

Pl Zn= a“k — .
Table 3.6, where pij = % , where m = size per cluster, k=1,2,...,n and n = total

number of cluster, and djjk = the number of drinking status of the i age group and "

Yk=1(Dijk—Dij)?
nn-1)

sex. Variance of Py is estimated by var (p;;) = . Where pPjji is

prevalence of drinking of the i™ age group and j™ sex, pij is an average of the ij" of

N 2
Zﬂ:l(pijk_pij)

drinking prevalence. Sampling error of ﬁi]- or S.¢ (ﬁi]-) is =D

Table 3.6 Estimation of each drinking status and its sampling error

Sample prevalence(j)

Age group (1 Male(1) Female(2) P
15-24 (1) P11 P12 p1.
25-44 2) P21 P22 p2.
45-64 3) P31 P32 D3,
65-75 “) Da1 D4z P4,

p; Pa P2 p

Estimation of drinking status by age group and its error of estimation

According to the sampling scheme the sample size for male and female in
each age group was the same, even though the true proportions of male and female in
each age group were different, to obtain the drinking prevalence the proportion of

male and female from total of each age group was used as the weighted factor.

Pl P” Pl Pl . . . .

pPi. = Zj2=1 P_U Djj , where Djj is prevalence of drinking status of the i"™ age group and
1.

i sexPj , is prevalence of drinking status of i™ age group, P, is number of population

of i age group and P;; is number of population of i"™ age group and j™ sex. Variance of
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A — A P“ 2 —_ A . A
Di. is estimated by var (p;) = ]-2=1 (P—”) var (pjj). Sampling error of P; or s.e
i

Pij\

(Pi) is jZ]Z:l (P_i.) var (p;) -

Estimation of drinking status by sex and its error of estimation

To estimate drinking prevalence of male and female, the proportion of
male and female from total male and female population of each age group were used
as the weighted factors respectively.

Pl P” Pl Pl . . . . .
pj= le ﬁ Djj , where P j is prevalence of drinking status of the " sex, j=1,2
j

P_j is number of population of the j™ sex, and P;; and ﬁi]- were defined as

2
N . . —_ N P-- —_ Pl .
above. Variance of P is estimated by var (p;) = >t (P—”) var (pjj). Sampling
J

N PO 2 Pj; 2 —
error of P ors.e (B ) is (X4 (P—j> var (pi].) :

Estimation of overall drinking status and its error of estimation
To estimate overall drinking prevalence, proportion of each age group and
sex from total population was used as the weighted factor.

o 4 2 Pija o . ,
P= Xi=1 Zj=1p—pi]- , where P is prevalence of drinking status of overall, P is

total number of population, and Pj; and IA)ij were defined as above. Variance of P is

——~ A P-. 2 ——~ A . A A
estimated by var (p) = Xi, Zj2=1 (P—”) var (pjj). Sampling error of P or s.e (P)

2
P

is \/Z;}=12j2=1 (p_l) var (ﬁij) :

95% CI of the prevalence of drinking status can be obtain by the following formula
95% CIof 0 = § = 1.96 s.e(®)

where 0 is true drinking prevalence, and 0 is an estimate of 6 and S.e(é) is the

sampling error of an estimated values 6.
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Statistical analysis

The first steps of the analysis were exploratory data analysis and cross
tabulations, which facilitated the definitions of categorical variables. Respondents are
located within villages creating a 2-level nested structure in which individuals (level-1)
are nested within villages (level-2), multilevel ordinal logistic regression analyses was
used to determine association between level-1 individual and level-2 village and

drinking of respondents. The analysis was accomplished using the following statistics.

3.7.2 Descriptive statistics

Descriptive statistics was utilized in order to describe each variable in the
conceptual framework base on type of variable. Mean, median, mode, standard
deviation and percentage distribution was utilized for quantitative type of variable.
Percent and mode was employed for qualitative type of variable. The prevalence of
drinking status was weighted by age-sex distribution in study area to describe drinking
behavior. The data of drinking behavior were examined to describe the characteristics
of individual-level factors. At village-level was described the characteristics of village

and the factors in village level related to drinking behavior of the respondents.

3.7.3 Univariate ordinal logistic analysis

Univariate ordinal logistic analysis for both individual-level factors and
village-level factors was performed for the selection of variables into the multilevel
ordinal logistic model. The traditional ordinal logistic regression was used to evaluate
if they are considered as candidate variables for multivariate analysis in constructing
the best model to predict status of drinking in population. The chi-squared test for
trend is one of those that are suitable for selecting principal effects [108, 109]. The
criteria at 0.35 level of p-value was used to identify candidate variables. Details for
names and coding of the exploratory variable in ordinal logistic regression were
presented in Table 3.7. In addition, all of exploratory variables had not been violated
the proportional odds assumption or called parallel lines regression in which the detail

showed in below.
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Table 3.7 Variable coding for data analysis

Variable name

Variable coding

Dependent variable

Drinking status

Independent variable
Individual-level

Marital status

Cigarette smoking

Monthly income (in Bath)

Knowledge on health effect
Knowledge on law

Perceived severity

Perceived risk

Self-efficacy

Accessibility to alcohol

Effect of increasing alcohol price
Availability of information on anti-
drinking

Proportion of family member drink
Proportion of friend drink
Village-level

Type of village

Community empowerment program

Language use

Most occupation

Housing and selling liquor shop ratio
The level of village activities lead

to drink

Health promoting village program

1 = Never drinking*
4 = Moderate drinking 5 = Heavy drinking

2 = Ever drinking 3 = Mild drinking

0 = Widow* 1 = Single

2 = Married and living together 3 = Married but living apart

0 =No* 1=Yes

0=>20,000* 1 =<5,000 2 =5,000-9,999
3=10,000-14,999 4 =15,000-19,999

0 = Good* 1 =Poor 2 =Fair

0 = Good* 1 =Poor 2 =Fair

0 = High* 1 =Low 2 = Moderate
0 = High* 1 =Low 2 = Moderate
0 =High* 1=Low 2 = Moderate
0 = Uneasy* 1 = Easy

0=Yes* 1 =No

0= Yes* 1 =No

Continuous variable

Continuous variable

0 = Municipal*
0=Yes*
0 = Thai-Korat*

1 = Non-municipal
1 =No
1 =Isan

2 = Mix language (Using more than 1 language)

0 =Rice farming®* 1= Crop farming 2 = Labour
0= >40 per shop* 1 =<40 per shop

0 =Low* 1 = Moderate 2 =High
0=Yes* 1 =No

*reference group
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3.7.4 Multilevel ordinal logistic regression analysis
Multilevel ordinal logistic regression with random intercept was

accomplished to select the variable of individual and village as the following steps:

Variable selection

Individual- and village-level variables were selected into the model by
using forward method. Forward selection started with an empty model, then the
highest significantly associated to drinking status variable was firstly selected into the
model. The other predictive variables were sequentially added into the model. After
entering variable into the model, variable with p-value greater than 0.05 was excluded
from the model. Then another variable was added and evaluated together with
previously accepted predictors. The selection of variables procedure preceded until all
variables had been evaluated and re-evaluated until the models reached at all variables

were significantly provided to the model.

The likelihood ratio (LR) test was used to examine the goodness-of-fit of
the model which indicating that the model be fit the observed data. The likelihood
ratio test was used to compare pairs of nested models. It is commonly used null
hypothesis approach, the likelihood of the more complex model compared to the
likelihood of the simpler model or previous model, the complex model is chosen if it
indicated that model fit improve when the likelihood of the more complex model is
significantly greater than the simpler model (as judged by x? statistic). The test

statistics for likelihood ratio test can be expressed as;

G2 = —2In [likelihood for reduce model] — _2In [LR)

likelihood for full model L(F)
=—-2[InL(R) — InL(F)]

Where L(F) is value of the likelihood function of model with more variables or full
model, L(R) is value of the likelihood functions of model with reduce variables
according to previous model. The larger values of G2 or leads to conclusion of model
improve. The probability distribution of the test statistic is approximately a chi-

squared distribution with degree of freedom equal to number of parameters of full
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model (p) minus number of parameters in reduce model (¢). Then p-value can be used

as the decision criteria: p-value =Pr()((2p_ Q> G?).

Multilevel ordinal logistic regression analysis

According to the hypothesis of this study, individual characteristics and
village characteristics are jointly influence to drinking status. Since the individuals and
villages are conceptualized as a hierarchical system in which individuals as the first
level were nested within villages that as the second level. The higher-level units or
villages were assumed to be independent. Analyzing the performance of individuals,

researcher realized that observation of individuals in the same village not independent

of each other [43].

The multilevel ordinal logistic regression analysis with random intercept
was used to determine the association between individual- and village-level factors

with current drinking status.

The two-level with five ordered responses of drinking status 1, 2, 3,4 and 5
represent never drinking, ever drinking, mild drinking, moderate drinking and heavy
drinking, respectively, the proportional odds model or cumulative logit models were
identified to account for the risk of various drinking level. For c-1 levels of drinking

status, the cumulative probability for the ¢ categories was defined as:
Pije = Pr(Yy < c) = Tie1 P c=12345

In which the cumulative probability for the ¢ categories of drinking status of the i
individual attending to the j village with individual-level exploratory variable X; ; and
village-level explanatory variable Z;. The multilevel ordinal logistic regression

analysis was conducted as follows [40-43, 45, 49],

1. Test statistical assumptions for Ordinal Logistic Regression: The
ordered dependent variable be used in ordinal logistic regression is variable can take
account of the ordering is the use of cumulative odds, which 5 ordered categories.

Then, there are four possible models and category comparisons that are possible. For
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ordinal logistic analysis that proportional odds model assumes the same slope across
all drinking levels. The test of parallel lines regression of all significantly predicted
variables was evaluated by using Wald test with p-value > 0.05 indicating that a set of
predictive variables were met the assumption of parallel lines regression, it can be

retained in model for the further analysis.

2. A random intercept model (null model) at village-level Unconditional
random-effect model with no independent variables was fitted to obtain total variation
and baseline deviance. Intra-class correlation (ICC) and variance between villages

were computed. The random intercept model was;

Pr(yi; < 1fu;)

log =1+ (Yoo + Uoj)
Where y; is the threshold parameter at ¢ = 1, ygq is the regression intercept and u;

is the random effect at village level.

From the above equation, parameter y; and Y, cannot be estimated

separately, therefore the intercept y,, was fixed to zero.

Intra-class correlation (ICC = p);

2
Ju0

2 2 >
o'u0+0'eij

p:

Where 0'50 is the variance of village level residual w;

2
o ez ij = % ~ 3.29 is the variance of the underlying latent response tendency [42].

3. A random intercept model with explanatory variables of individual-
level. Each of individual-level independent variables was entered into the model as
fixed effect by two level ordinal logistic regressions. It was tested the significantly
improved fitting-model after adding each variable into the model, by using the
likelihood ratio test to evaluate the fit improve of model. Only significant variables

that shown significantly improve fitting were retained in the model. The model was;
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(Pr(y;; < ) |Xij, uo5)
(Pr(yyj > ) |Xij, uoz)

=Y + (Yoo + Y10Xpij + Uoj)
Where X,,;; be the p explanatory variables at the individual level.

4. A random intercept model which including all individual-level and
village-level variables, village-level independent variables were entering one at the
time into the model as fixed effect by two level ordinal logistic regression. The model

was;

(Pr(yi; < ¢) |Xij, Zj, uo;)

(Pr(yi,- > C) |Xij:Zj;u0j) Ye + (VOO + Y10 pij + Yo1 qj + uO])

Where Z,; be the g explanatory variables at the village level.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biostatistics) / 69

CHAPTER IV
RESULTS

This interviewing cross-sectional study was conducted among 1,293
randomly selected populations whose aged 15 to 75 years from 40 randomly enrolled
villages of Pakham district, Buriram province. The results were presented in four parts

as the following:

4.1 General characteristics of respondents and drinking status
4.2 General characteristics of villages
4.3 Univariate ordinal logistic regression analysis

4.4 Multilevel ordinal logistic regression analysis

4.1 General characteristics of respondents

Total of 1,293 respondents were enrolled into the study. About one-fourth
of the sample was recruited to each of the following aged group: 15-24, 25-44, 45-64
and 65-75 years. According to the sampling procedures used in this study, male to

female ratio of each age group were similar (Table 4.1).

Table 4.1 Respondents participated in the study by age and sex

Age group Total Male Female

in years Number  Percent' Number  Percent’ Number Percent’
Total 1,293 100.0 641 49.6 652 50.4
15-24 322 24.9 161 50.0 161 50.0
25-44 323 25.0 160 49.5 163 50.5
45-64 328 25.4 160 48.8 168 51.2
65-75 320 24.7 160 50.0 160 50.0

Mean + SD (years) 449 +19.7 44.6+19.9 452 +£19.6
Median (Min-Max) 45.0 (15-75) years 44.0 (15-75) years 45.0 (15-75) years

! Percent from total 1,293 samples
? Percent of sex within each age group
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Most of respondents were married and living together (70.4%), followed
by single (20.6%). Male seemed to have more proportion of single than female (28.1%
and 13.2% respectively). More than half of them graduated primary education (57.6%)
followed by secondary education (27.9%), female was more educated than male. For
occupation, 11.7% reported unemployed and about half was agriculture (54.6%),
followed by labor (30.4%) and business owner (15.9%). Considering sex difference on
unemployment status, there were two times female unemployment as compared to
male. Half of them earned less than 5,000 Baht a month. Male earned more than
female. Most of them informed that earnings were insufficient for their livings. Almost

all of them stayed in their own house.

Health problems and perception to his/her own health were inquired,
32.5% informed of having health problem but 80.4% perceived that their current
health status was at good level. About two-fifth of female reported on having health
problem, while only one-fourth of male informed of having such problem. However
males perceived their current health status better than female. Cigarette smoking was

reported among 1.8% and 57.1% of female and male respectively as shown in Table 4.2.

Table 4.2 General characteristics of respondents by sex

Characteristics Total Male Female
Number  Percent Number  Percent Number Percent
Total samples 1,293 100 641 49.6 652 50.4
Marital status
Single 266 20.6 180 28.1 86 13.2
Married and living together 910 70.4 424 66.1 486 74.5
Married but living apart 11 0.9 4 0.6 486 74.5
Widowed 106 8.2 33 5.1 73 11.2
Educational attainment
None education 57 4.4 11 1.7 46 7.1
Primary school 745 57.6 359 56.0 386 59.2
Secondary school 361 27.9 240 37.4 121 18.6
High school 98 7.6 14 2.2 84 12.9

Bachelor's degree and higher 32 2.5 17 2.7 15 23
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Characteristics Total Male Female
Number  Percent Number  Percent Number Percent
Occupation™
Unemployment 151 11.7 51 8.0 100 15.3
Housewife/Housekeeper 93 7.2 5 0.8 88 13.5
Student 99 7.7 50 7.8 49 7.5
Agriculture 706 54.6 384 59.9 322 49.4
Labor 393 30.4 254 39.6 139 21.3
Private's employee 12 0.9 8 1.2 4 0.6
Government officer 26 2.0 16 2.5 10 1.5
Business owner 205 15.9 103 16.1 102 15.6
Others 7 0.5 3 0.5 4 0.6
Monthly income
0-4,999 Baht 660 51.0 295 46.0 365 56.0
5,000-9,999 Baht 424 32.8 231 36.0 193 29.6
10,000-14,999 Baht 141 10.9 79 12.3 62 9.5
15,000-19,999 Baht 30 2.3 16 2.5 14 2.1
> 20,000 Baht 38 2.9 20 3.1 18 2.8

Median (Min - Max)
Sufficiency of income

Insufficient

Sufficient

Sufficient with saving
Dwelling

Own house

Relative's house

Rented House
Health problem

No

Yes

4,000 (0 - 50,000)

886
394
13

1,254
17
22

873
420

Perceived on current health status

Good
Fairly good
Fairly poor

Poor

1,039
190
61
61

68.5
30.5
1.0

97.0
1.3
1.7

67.5
325

80.4
14.7
4.7
4.7

5,000 (0 - 45,000)

449
187
5

624

10

481
160

544
78
19

0

70.0
29.2
0.8

97.3
1.1
1.6

75.0
25.0

84.9
12.2
3.0
0.0

4,000 (0 - 50,000)

437 67.0
207 31.7
8 1.2
630 96.6
10 1.5
12 1.8
392 60.1
260 39.9
495 75.9
112 17.2
42 6.4
3 0.5

*multiple responses
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Table 4.2 General characteristics of respondents by sex (cont.)

o Total Male Female
Characteristics
Number  Percent Number Percent Number Percent
Smoking status
Non smoker 915 70.8 275 42.9 640 98.2
Regular smoker 344 26.6 334 52.1 10 1.5
Irregular smoker 34 2.6 32 5.0 2 0.3

4.1.1 Drinking status

Current drinking status was assessed. AUDIT set of questions was
assessed among current drinkers to classify the level of drinking, and then the results
were weighted to obtain the overall and age-sex prevalence of drinking using age and
sex distribution of population age 15 to 75 years in 2011, Pakham district of Buriram

province as the results shown in Table 4.3.

About half of 15-75 years were not the drinkers at present and 32.3% was
never drink at all. The non-drinker females were about 2.5 times of the non-drinker
males. About half were current drinkers, male was 2.3 times of female. Considering
the drinking status among the current drinkers, 20.4% and 22.0% were at the mild and
moderate level. 8.9% was the heavy drinker. Prevalence of mild level of drinking
between male and female was almost the same. For the moderate level of drinking
male was 5.0 times of the female of the same level. It was remarkable that male heavy

drinker was 12.8 times of the female one.

Considering drinking status by age, at least half of those age 15-64 years
was the current drinker, and about one-fourth of 65-75 years consumed alcohol
currently. Looking more closely to the level of drinking by age group, the highest
prevalence of heavy drinking was found among 15-24 years of age (13.0%). The level

of heavy drinking was decreasing as an increasing age.

As it was shown that there existed sex difference on level of alcohol

drinking, about four-fifth of 15-24 males was a current drinker and one-fourth was
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considered to be a heavy drinker. The heavy drinking was declined as an increasing

the age.

Considering drinking prevalence for female, the prevalence of current
drinking was the most common among 25-44 years (38.7%) and it was decreased as an
increasing of age. For female whose age 15-24, 29.1% was the current drinker. It is
remarkable that the prevalence of heavy drinker was rather stable (1.2%) from age 15-

64 years, but it was increasing to 1.9% at the age of 65-75 years.

Total
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70
60 /0
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40 AN
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Figure 4.1: Prevalence of drinking by age and sex
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4.1.2 General characteristics of respondent and drinking status

Dialect use for communication

There are5 local dialects use in Pakham district. They are Thai, Thai-Isan,
Thai-Korat, Kuy and Khmer. Some of them can use only one dialect. About half can
use two dialects. It is interesting that about one-tenth can communicate 3-5 different
dialects. Considering drinking prevalence by dialects used, prevalence of current
drinking among those who can speak two languages was the highest (55.4%), followed
by three and one dialects, 52.3% and 46.3% respectively. Looking more closely to
level of drinking among current drinkers, it was found that the more the number of

dialects they were able to use was the lower the prevalence of heavy drinker.

For marital status in relation to alcohol drinking prevalence, prevalence of
drinking currently among single person age 15-75 years was as high as 64.2%. For
those non-single persons was lower than those single one (47.8%). However,
prevalence of heavy drinker for single was about three times of the non-single, (18.9%

and 6.2% respectively).

The drinking status by educational attainment, it was found that the higher
the level of educational attainment was the more the prevalence of drinking currently.
As it was found that 47.9%, 56.6% and 67.8% were current drinking among those
attained primary school, secondary school and Bachelor’s degree and higher,
respectively. Moreover, higher education attainment also had higher prevalence of
heavy drinking. About one-tenth of those completed secondary and higher drank
heavily.

For occupation in relation to drinking status, prevalence of current drink
among those unemployed or dependent was 28.9%, which was the lowest as compared
to those having job. About half of agriculture and 64.6% of labor were drinking
currently. It should be noted that those who can earn monthly had higher prevalence of
alcohol drinking than those who cannot. In regards to prevalence of heavy drinking,

labor was the highest (16.7%), followed by government officer (14.5%), and private
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employee (9.5%). It is interesting that 28.2% of unemployed had ever drunk and stop
drinking at the time of study.

Monthly income and drinking status, prevalence of drinking was increased
as an increasing of the income. For heavy drinking, it was also shown that the more
they earned was the higher the prevalence of heavy drinking. Current drinking
prevalence among those had insufficient income was slightly higher than those
reported of having sufficient income (52.3% and 49.5% respectively). However,
prevalence of heavy drinker for insufficient income group was about two times of the

sufficient income group (10.9% and 5.2% respectively).

Perceived on their health and drinking status, prevalence of current
drinking among those informed without health problem was higher than those having
health problem (57.2% and 35.0% respectively). In addition, prevalence of heavy
drinking among those perceived on having no health problem was about 4.5 times of
those having problem on health. Prevalence of current drinking among those perceived
that their health was at good and fairly good level was 54.9% and 33.5% respectively.
Similarity, prevalence of heavy drinking was high among those perceiving good and

fairly good on their health currently (9.5% and 7.1% respectively).

For cigarette smoking in relation to drinking status, prevalence of current
drinking among smokers was 2.3 times of the non-smokers, and prevalence of heavy
drinking among regular smoker, irregular smoker and non-smoker were 24.5%, 12.5%

and 2.6% respectively. Detailed shown in Table 4.4.
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Group of friends or friend who drink is another factor that may influence
on alcohol drinking. Majority (86.7%) informed they had close friends and 73.9%
among them were drinkers. Current drinking prevalence among those had close
friends was obviously higher than those had none of the close friend (55.9% and
21.9% respectively). Furthermore, 64.6% and 12.0% were the prevalence of current
drinking and heavy drinking among those having close friend drink. Considering
proportion of friend drink, prevalence of drinking was increased as an increasing of
proportion of friend drink and it was similar pattern in heavy drinking as shown in

Table 4.5.
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The relationship between family and drinking status, the prevalence of
current drinking among those having drinker in their family were 53.0%. Family
member of same blood lineage was more likely to influence alcohol drinking. 67.4%,
68.5% and 66.1% were prevalence of current drinking among those having father,
mother and sibling were drinking respectively. Similarity, prevalence of heavy
drinking was high among those having family drinker were father, mother and sibling
(24.8%, 28.9% and 18.0% respectively). Proportion of male drinker in family did not
seem to have any difference on alcohol drinking, but having female drinker in family

tended to have more influence on current alcohol drinking (Table 4.6).
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4.1.3 Drinking pattern
Drinking pattern of current drinkers and ex-drinkers were illustrated as

following.

Drinking pattern of current drinkers and ex-drinkers

The age start drinking was inquired among current drinkers and ex-
drinkers; they started as young as 7 years and as old as 68 years. The age at start was
rather wide. About 61.2% started drinking at the age of 15-24 years. The average age
at start drinking was about 21.3 years with S.D 8.6 years.

Considering the type of alcohol beverage at first drink, the most common
one was white spirits (46.7%), followed by beer (22.2%) and home-made liquor
(11.8%). However, type of alcohol drank at first time for current drinker and ex-
drinker were different, for current drinker it was white spirit and beer respectively and
for ex-drinker it was white spirit and home-made liquor respectively. Some of them

initiated with whiskey and medicated spirits, 4.4% and 2.7% respectively.

Reasons of drinking at first time, the most common reason were their
friend’s persuasion (85.0%), followed by self-experiment (55.0%), for enjoyment
(50.1%) and for socialization (35.4%). However, some of them drinking to increase
appetite, relaxing and relieving the pain as well. The most common person who’s
drinking with them at first time was friends (95.2%), followed by relative (43.6%) and
sibling (6.6%). Besides, there were some of them drinking alone as well as with their

parent, 2.6% and 0.8% respectively (Table 4.7).
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Table 4.7 Pattern of drinking among current drinkers and ex-drinkers

Total Current drinker Ex-drinker
Pattern of drinking (n=848) (n=601) (n=247)
Number  Percent Number  Percent Number Percent
Age at start of drinking (years)
7-14 109 12.9 87 14.5 22 8.9
15-24 519 61.2 369 614 150 60.7
25-44 192 22.6 124 20.6 68 27.5
45-64 26 3.1 19 32 7 2.8
=65 2 0.2 2 0.3 0 0.0
Mean + SD 21.3+8.6 21.1+8.8 22.06+8.1
Type of alcohol drinking at first time
White spirit 396 46.7 298 49.6 98 39.7
Beer 188 22.2 161 26.8 27 10.9
Home-made liquor 100 11.8 47 7.8 53 21.5
Other types of beverage 64 7.5 30 5.0 34 13.8
Whiskey 37 44 28 4.7 9 3.6
Spy wine cooler 31 3.7 20 33 11 4.5
Medicated spirits 23 2.7 11 1.8 12 4.9
Wine 4 0.5 2 0.3 2 0.8
Cocktail 0.4 3 0.5 0 0.0
Chiang chun 2 0.2 1 0.2 1 0.4
Reason of drinking at first time*
Friend’s persuasion 721 85.0 529 88.0 192 77.7
Self-experiment 466 55.0 315 52.4 151 61.1
Drink for enjoyment 425 50.1 326 54.2 99 40.1
Sociability 300 354 226 37.6 74 30.0
To increase appetite 58 6.8 30 5.0 28 11.3
Family member drink 56 6.6 26 43 30 12.1
Relaxation 17 2.0 12 2.0 5 2.0
To relieve pain 10 1.2 9 1.5 1 0.4
Other motivations 6 0.7 3 0.5 3 1.2
Lonely 2 0.2 2 0.3 0 0.0

*multiple responses
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Table 4.7 Pattern of drinking among current drinkers and ex-drinkers (cont.)

Total Current drinker Ex-drinker
Pattern of drinking (n=848) (n=601) (n=247)
Number Percent Number Percent Number Percent
Cooperative person of drinking at first time*

Friend 807 952 580 96.5 227 91.9
Relative 370 43.6 256 42.6 114 46.2
Sibling 56 6.6 36 6.0 20 8.1
Alone 22 2.6 14 2.3 8 32
Lover 11 1.3 7 1.2 4 1.6
Parent 7 0.8 0 0.0 7 2.8
Others 1 0.1 1 0.2 0 0.0

*multiple responses

Classifying age at start drinking by sex, male began drinking earlier than

female, 84.0% and 53.2% of male and female started drinking at age below 25 years

respectively. The most common type of alcohol at first drink for male was white

spirits (46.7%), but female was beer (37.4%). Regarding reason of drinking, 88.0%

and 77.7% of male and female was persuaded by friend respectively. It was also

found that female drank with the reason of self-experiment more than male. The

most common person whom they drinking with at first time was friend (Table 4.8).

Table 4.8 Pattern of drinking by sex

Total Male Female
Pattern of drinking (n=848) (n=575) (n=273)
Number Percent Number Percent Number Percent
Age at start of drinking (years)
7-14 109 12.9 96 16.7 13 4.8
15-24 519 61.2 387 67.3 132 48.4
25-44 192 22.6 88 15.3 104 38.1
45-64 26 3.1 4 0.7 22 8.1
> 65 2 0.2 0 0.0 2 0.7
Mean + SD 21.3+8.6 19.0+5.9 26.2+11.0
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Total Male Female
Pattern of drinking (n=848) (n=575) (n=273)
Number Percent Number Percent Number Percent
Type of alcohol drinking at first time
White spirit 396 46.7 320 55.7 76 27.8
Beer 188 22.2 86 15.0 102 37.4
Home-made liquor 100 11.8 91 15.8 9 33
Other types of beverage 64 7.5 49 8.5 15 5.5
Whiskey 37 44 20 3.5 17 6.2
Spy wine cooler 31 3.7 2 0.3 29 10.6
Medicated spirits 23 2.7 2 0.3 21 7.7
Wine 4 0.5 1 0.2 3 1.1
Cocktail 3 0.4 2 0.3 1 0.4
Chiang chun 2 0.2 2 0.3 0 0.0
Reason of drinking at first time*
Friend’s persuasion 721 85.0 516 89.7 205 751
Self-experiment 466 55.0 328 57.0 138 50.5
Drink for enjoyment 425 50.1 312 543 113 414
Sociability 300 354 201 35.0 99 36.3
To increase appetite 58 6.8 28 4.9 30 11.0
Family member drink 56 6.6 37 6.4 19 7.0
Relaxation 17 2.0 10 1.7 7 2.6
To relieve pain 10 1.2 3 0.5 7 2.6
Other motivations 6 0.7 2 0.3 4 1.5
Lonely 2 0.2 2 0.3 0 0.0
Cooperative person of drinking at first time*
Alone 22 2.6 8 1.4 14 5.1
Friend 807 95.2 558 97.0 249 91.2
Lover 11 1.3 1 0.2 10 3.7
Parent 7 0.8 6 1.0 1 0.4
Sibling 56 6.6 29 5.0 27 9.9
Relative 370 43.6 241 41.9 129 473
Others 1 0.1 1 0.2 0 0.0

*multiple responses
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Drinking pattern of drinkers

Preference type of alcohol beverage was inquired among drinkers. About
48.6% and 32.8% informed white spirit and beer respectively. Male preferred white
spirit (58.6%), but beer (45.4%) was rather common for female. Investigate further
on reason of preference to those alcohol beverages, both male and female replied that
it was easily to access 78.3% and 71.8% respectively. Some of them reported that it
had good taste, good quality and low price. Advertisement, brand and image of

product were also the reason of preference.

Time of drinking was also asked. The most common drinking time was
after work or before dinner (85.7%), followed by 10.4% before breakfast. Friend’s
residence and own house were the most common places of drinking, 61.0% and
32.4% respectively. Friend (82.0%) was person the most common person they
preferred to drink with. However, 7.0% preferred to drink with their relatives and

8.8% drink alone.

Amount of expense on alcohol drinking monthly, about half (49.3%)
spent for drinking more than 500 Baht. Male (58.1%) spent more money for alcohol
than female (30.8%). The median expense for alcohol drinking was 400 Baht a

month as shown in Table 4.9.

Table 4.9 Drinking pattern of drinkers classified by sex

Total (n=848) Male (n=575) Female (n=273)

Pattern of drinking
Number Percent Number Percent Number Percent

Preference type of alcohol beverage

White spirit 412 48.6 337 58.6 75 27.5
Beer 278 32.8 154 26.8 124 45.4
Whiskey 68 8.0 45 7.8 23 8.4
Home-made liquor 33 3.9 27 4.7 6 2.2
Spy wine cooler 28 33 1 0.2 27 9.9
Medicated spirits 15 1.8 3 0.5 12 4.4
Other beverages 12 1.4 7 1.2 5 1.8
Wine 1 0.1 0 0.0 1 0.4

Chiang chun 1 0.1 1 0.2 0 0.0
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Table 4.9 Drinking pattern of drinkers classified by sex(cont.)

Pattern of drinking Total (n=848) Male (n=575) Female (n=273)
Number Percent Number Percent Number Percent
Reason of preference
Easy to buy 646 76.2 450 78.3 196 71.8
Frequent drink 101 11.9 68 11.8 33 12.1
Good taste 65 7.7 35 6.1 30 11.0
Good quality 17 2.0 13 23 4 1.5
Low price 5 0.6 3 0.5 2 0.7
Advertisement 3 0.4 2 0.3 1 0.4
Brand 2 0.2 1 0.2 1 0.4
Image of product 1 0.1 1 0.2 0 0.0
Other favorite reason 7 0.8 2 0.3 5 1.8
Preference time to drink
Before dinner or after work 727 85.7 493 85.7 234 85.7
Before breakfast 88 10.4 67 11.7 21 7.7
During dinner 16 1.9 7 1.2 9 33
During lunch 6 0.7 3 0.5 3 1.1
Another time 6 0.7 2 0.3 4 1.5
Before lunch 3 0.4 3 0.5 0 0.0
During breakfast 2 0.2 0 0.0 2 0.7
Preference place to drink
Friend’s house 517 61.0 346 60.2 171 62.6
Own house 275 324 197 343 78 28.6
Retail shop 37 4.4 20 3.5 17 6.2
Restaurant 8 0.9 4 0.7 4 1.5
Farmland 5 0.6 4 0.7 1 0.4
Village square 5 0.6 3 0.5 2 0.7
Rented house | 0.1 1 0.2 0 0.0

Person whose you like to drinking with

Friend 695 82.0 477 83.0 218 79.9
Alone 75 8.8 46 8.0 29 10.6
Relative 59 7.0 42 7.3 17 6.2
Family member 15 1.8 9 1.6 6 2.2
Lover 2 0.2 0 0.0 2 0.7
Singer or waiter | 0.1 0 0.0 1 0.4

Others 1 0.1 1 0.2 0 0.0
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Table 4.9 Drinking pattern of drinkers classified by sex(cont.)

Total (n=848) Male (n=575) Female (n=273)
Pattern of drinking
Number Percent Number Percent Number Percent
Expense of alcohol monthly
<500 Baht 430 50.7 241 41.9 189 69.2
> 500 Baht 418 493 334 58.1 84 30.8
Median (Min - Max) 400 (0 - 10,000) 500 (0 - 5,000) 300 (0 - 10,000)

Attempt to quit among current drinkers, about 90.5% of the current
drinkers had never attempted to quit at all and only 9.5% had ever such an attempt
since they have been addicted to it and was not aware of its negative consequences.
Reasons of those who had ever tried to quit but unable to quit successfully were
friend’s influence (80.7%), ability to control themselves (45.6%), psychological
effects e.g. moody (21.1%) and increase stress (14.0%). Regarding advice to quit
drinking, only 29.0% had ever received. Family member (78.7%) seemed to be the
most important person followed by boyfriend/girlfriend (29.3%). Public health
personnel, doctor/nurse, drinking cessation clinic, friend and monk also played roles
on drinking among this group of population. 44.1% of the current drinkers reported
that they are not intent to quit, 32.3% are not sure on quit drinking and only 23.6%
had intention to quit by most of them plan to quit drinking within one to three years

(Table 4.10).

Table 4.10 Attempt to quit drinking among current drinkers classified by sex

Total (n=601) Male (n=421) Female (n=180)
Pattern of drinking
Number Percent Number Percent Number Percent
Attempt to quit

No* 544 90.5 368 87.4 176 97.8
Drink as a habit 463 77.0 67 18.2 14 8.0
Surrounding people still drink 455 75.7 321 87.2 134 76.1

Other reasons 90 15.0 34 9.2 56 31.8

Not aware of negative penalty 37 6.2 28 7.6 9 5.1

Yes 57 9.5 53 12.6 4 2.2

*multiple responses
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Table 4.10 Attempt to quit drinking among current drinkers classified by sex (cont.)

Total (n=601) Male (n=421) Female (n=180)
Pattern of drinking
Number Percent Number Percent Number Percent
Number of quit attempts
1 37 64.9 34 8.1 3 1.7
2 10 17.5 10 24 0 0.0
3 7 12.3 7 1.7 0 0.0
>4 2 3.6 1 0.2 1 0.6
Median (Min - Max) 1(1-11) 1(1-10) 1(1-11)
Failure reason*
Friends still drink 46 80.7 42 79.2 4 100.0
Not strong mind 26 45.6 23 43.4 3 75.0
Moody when quitted 12 21.1 10 18.9 2 50.0
Drinking decrease stress 8 14.0 8 15.1 0 0.0
Used as a habit 4 7.0 4 7.5 0 0.0
Others 6 10.5 6 11.3 0 0.0
Advice for quitting
No 427 71.0 269 63.9 158 87.8
Yes 174 29.0 152 36.1 22 12.2
By whom*
Family member 137 78.7 123 29.2 14 7.8
Lover 51 29.3 46 10.9 5 2.8
Public health personnel 23 13.2 16 3.8 7 39
Doctor/nurse 22 12.6 15 3.6 7 39
Friend 4 2.3 4 1.0 0 0.0
Monk 2 1.1 2 0.5 0 0.0
Drinking cessation clinic 1 0.6 1 0.2 0 0.0
Expecting to quit drinking in the future
Not quit 265 44.1 190 45.1 75 41.7
Be not sure 194 323 123 29.2 71 39.4
Quit 142 23.6 108 25.7 34 18.9
Time limiting (years)
1-3 88 14.6 69 16.4 19 10.6
4-6 30 5.0 24 5.7 6 33
>6 24 4.0 15 3.6 9 5.0
Median (Min - Max) 1(1-20) 1(1-20) 1(1-20)

*multiple responses
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4.1.4 Knowledge on drinking and its related factors

Knowledge on drinking

Knowledge on consequence of drinking on health and drinking law was
assessed. Majority (79.4%) was at the fair level, only 9.7% was at good level and
5.6% was at the poor level or at the level of needed to be improved. Knowledge on
drinking law was much better than the knowledge of drinking on health effect. Only
4.4% was at good level of knowledge on health effect, while 89.9% was at good
level on knowledge of drinking law (Table 4.11).

Table 4.11 Level of knowledge on drinking of 1,293 respondents

Good Fair Poor
Knowledge
Number Percent Number Percent Number Percent
Total 195 9.7 1,026 79.4 72 5.6
Knowledge on health effect 57 4.4 1,143 88.4 93 7.2
Knowledge on law 1,162 89.9 124 9.6 7 0.5

Respondent characteristics in relation to knowledge on drinking

Knowledge of drinking on health effects and knowledge on drinking law
were classified by respondent characteristics. The good level knowledge on
consequence of drinking on health and drinking law seemed to decrease as an
increasing of age but contradicted to an educational attainment and monthly income.
Knowledge on health and drinking law of male and female were rather similar. Single
respondent had better knowledge on drinking law but those married living apart
seemed to have better knowledge on health effect of drinking, but knowledge on
drinking law was not as good as others. Knowledge of an effect of alcohol
consumption on health was similar between those with and without health problem,
but knowledge on the law among those having no health problem was better than those
having health problem. Considering current smoking status and the knowledge, the
non-smokers had better knowledge on consequence of drinking than the smoker ones,
but the knowledge on drinking law was not as good as the smoker. Having drinker in
family did not seem to correlate with the knowledge on drinking but among those

having more proportion of close friends drink seem to have better knowledge of health
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effect on drinking. However knowledge on drinking law among those having close

friends drink was better than having none as detailed shown in Table 4.12.

Table 4.12 Respondent characteristics and percent of level of knowledge on drinking

General characteristics Total Knowledge on health effect Knowledge on law
Good Fair Poor Good Fair Poor

Total samples 1,293 4.4 88.4 7.2 89.9 9.6 0.5
Age group in years

15-24 322 5.0 83.9 11.2 96.6 3.1 0.3

25-44 323 4.6 90.1 53 97.5 2.5 0.0

45-64 328 43 89.9 5.8 86.0 13.4 0.6

65-75 320 3.8 89.7 6.6 79.4 19.4 1.3
Sex

Male 641 4.7 87.7 7.6 92.4 7.3 0.3

Female 652 4.1 89.1 6.7 87.4 11.8 0.8
Educational attainment

None education 57 1.8 87.7 10.5 78.9 19.3 1.8

Primary school 740 4.0 89.0 7.0 85.8 13.6 0.7

Secondary school 354 42 87.8 8.0 97.2 2.5 0.3

High school 21 8.2 88.8 3.1 96.9 3.1 0.0

Bachelor's degree and higher 31 9.4 81.3 9.4 100.0 0.0 0.0
Marital status

Single 266 4.9 84.6 10.5 96.6 3.0 0.4

Married and living together 910 4.4 89.8 5.8 89.6 9.9 0.5

Married but living apart 11 18.2 72.7 9.1 63.6 273 9.1

Widowed 106 1.9 87.7 10.4 78.3 21.7 0.0
Monthly income

0-4,999 Baht 660 3.8 87.9 8.3 84.4 14.7 0.9

5,000-9,999 Baht 424 4.0 90.6 5.4 95.3 4.5 0.2

10,000-14,999 Baht 141 5.0 87.2 7.8 95.0 5.0 0.0

15,000-19,999 Baht 30 10.0 86.7 3.3 100.0 0.0 0.0

>20,000 Baht 38 13.2 78.9 7.9 97.4 2.6 0.0
Type of residence

Own house 1,254 4.2 88.6 7.2 89.6 9.8 0.6

Relative's house 17 59 76.5 17.6 100.0 0.0 0.0

Rented House 22 13.6 86.4 0.0 95.5 4.5 0.0
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Table 4.12Respondent characteristics and percent of level of knowledge on drinking (cont.)

General characteristics Total Knowledge on health effect Knowledge on law
Good Fair Poor Good Fair Poor

Health problem

No 873 4.4 88.2 7.4 92.6 7.0 0.5

Yes 420 4.5 88.8 6.7 84.3 15.0 0.7
Smoking status

None smoker 915 4.8 88.1 7.1 88.9 10.5 0.7

Irregular smoker 34 0.0 82.4 17.6 97.1 2.9 0.0

Regular smoker 344 3.8 89.8 6.4 91.9 7.8 0.3
Proportion of family member drink

None 569 4.9 88.8 6.3 88.0 11.4 0.5

0.1-20.0% 201 3.0 91.5 5.5 92.0 7.5 0.5

20.1-40.0% 377 4.2 85.7 10.1 91.8 7.7 0.5

>40.0% 146 4.8 89.7 5.5 89.0 10.3 0.7
Having close friends

No 211 7.1 91.0 1.9 71.1 27.5 1.4

Yes 1,082 3.9 87.9 8.3 93.5 6.1 0.4
Proportion of close friends drink

None 412 2.9 89.1 8.0 82.5 16.5 1.0

0.1-30.0% 58 34 89.7 6.9 93.1 52 1.7

30.1-60.0% 277 4.7 89.5 5.8 93.9 6.1 0.0

> 60.0% 546 5.5 87.2 7.3 93.0 6.6 0.4

Knowledge on drinking and current drinking status

Considering knowledge on drinking in relation to current drinking status,
the prevalence of current drinking seemed to be similar even in difference level of
knowledge on drinking. But there was the difference of current drinking prevalence in
knowledge on law, the better the knowledge on drinking law was the more the
prevalence of current drinking. For prevalence heavy drinking, those at good and poor
level of knowledge on health effect drank heavily more than those at the moderate
level of knowledge, 9.1%, 10.4% and 8.8% respectively. In regards to the prevalence
of heavy drinking by level of knowledge on drinking law, the better the knowledge on
drinking law was the higher the heavy drinking prevalence (Table 4.13).
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4.1.5 Perception on drinking and its related factors

Perception on drinking

Perceived on severity and risk of drinking were measured and classified
into 3 levels as illustrated in Table 4.14, and almost all of them or 98.3% and 98.4%
were at the high level of perceived severity on drinking and perceived risk on drinking

respectively.

Table 4.14 Number and percentage distribution of level of perceptions on drinking

among 1,293 respondents

High Moderate Low
Perception on
Number Percent Number Percent Number  Percent
Severity 1,271 98.3 20 1.5 2 0.2
Risk 1,272 98.4 21 1.6 0 0.0

Respondent characteristics and perception on drinking

Perceived severity and perceived risk on alcohol drinking were classified
by respondent characteristics. Since almost all of them were at high level of perception
on severity and risk of alcohol consumption, therefore the characteristics of respondent
did not seem to relate to both perceptions. Current smoking status, proportion of
family members’ and closed friends’ drink were not associated to perceptions on both

severity and risk of alcohol consumption (Table 4.15).

Table 4.15 Generalcharacteristics of respondents classified by level of perception

Total Perceived severity Perceived risk
General characteristics
samples High Moderate  Low High Moderate

Total samples 1,293 98.3 1.5 0.2 98.4 1.6

Age group in years
15-24 322 99.7 0.3 0.0 99.1 0.9
25-44 323 98.5 1.2 0.3 98.5 1.5
45-64 328 97.9 1.8 0.3 98.2 1.8

65-75 320 97.2 2.8 0.0 97.8 2.2
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Table 4.15 Generalcharacteristics of respondent classified by level of perception (cont.)

General characteristics Total Perceived severity Perceived risk
samples High Moderate  Low High Moderate

Sex

Male 641 98.0 1.9 0.2 97.5 2.5

Female 652 98.6 1.2 0.2 99.2 0.8
Educational attainment

None education 57 98.2 1.8 0.0 100.0 0.0

Primary school 745 98.0 1.9 0.1 98.0 2.0

Secondary school 361 98.3 1.4 0.3 98.3 1.7

High school 98 100.0 0.0 0.0 100.0 0.0

Bachelor's degree and higher 32 100.0 0.0 0.0 100.0 0.0
Marital status

Single 266 98.9 1.1 0.0 98.5 1.5

Married and living together 910 98.0 1.8 0.2 98.2 1.8

Married but living apart 11 100.0 0.0 0.0 100.0 0.0

Widow 106 99.1 0.9 0.0 99.1 0.9
Level of income

0-4,999 Baht 660 98.2 1.7 0.2 98.3 1.7

5,000-9,999 Baht 424 99.1 0.9 0.0 98.6 1.4

10,000-14,999 Baht 141 95.7 3.5 0.7 97.2 2.8

15,000-19,999 Baht 30 100.0 0.0 0.0 100.0 0.0

20,000 Baht and over 38 100.0 0.0 0.0 100.0 0.0
Type of residence

Own house 1,254 98.3 1.6 0.1 98.4 1.6

Relative's house 17 94.1 0.0 5.9 94.1 59

Rented House 22 100.0 0.0 0.0 100.0 0.0
Health problem

No 873 99.1 0.8 0.1 98.6 14

Yes 420 96.7 3.1 0.2 97.9 2.1
Smoking status

None smoke 915 98.8 1.0 0.2 99.0 1.0

Regular smoke 344 97.4 2.6 0.0 96.5 3.5

Irregular smoke 34 94.1 5.9 0.0 100.0 0.0
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Table 4.15 Generalcharacteristics of respondent classified by level of perception (cont.)

Total Perceived severity Perceived risk
General characteristics
samples High Moderate  Low High Moderate

Having drinker in family

No 569 98.4 1.4 0.2 98.2 1.8

Yes 724 98.2 1.7 0.1 98.5 1.5
Proportion of family member drink

None 569 98.4 1.4 0.2 98.2 1.8

0.1-20.0% 201 96.5 3.0 0.5 98.5 1.5

20.1-40.0% 377 98.9 1.1 0.0 98.7 1.3

>40.0% 146 98.6 1.4 0.0 97.9 2.1
Having close friends

No 211 99.5 0.5 0.0 100.0 0.0

Yes 1,082 98.1 1.8 0.2 98.1 1.9
Close friends drink

No 412 99.0 1.0 0.0 100.0 0.0

Yes 881 98.0 1.8 0.2 97.6 24
Proportion of friend drink

None 412 99.0 1.0 0.0 100.0 0.0

0.1-30.0% 58 96.6 34 0.0 98.3 1.7

30.1-60.0% 277 97.8 1.8 0.4 98.6 1.4

> 60.0% 546 98.2 1.6 0.2 97.1 2.9

Perception on drinking and drinking status

The relationships between each dimension of drinking and drinking status
were described in Table 4.16. Respondents who were at low and moderate levels of
perceived severity on drinking and risk on drinking seemed to be the drinkers more
than those who were at high level. In addition, prevalence of heavy drinking among
those at low and moderate level of both perceptions was higher than those at high

level.
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Knowledge and perception

Knowledge of drinking on health effects and drinking law in relation to
perception was depicted in Table 4.17. The respondents at good level of knowledge
ofhealth consequences on drinking seemed to have a better perception on severity and
risk, but those who were at poor level of knowledge on drinking law seemed to have
low perception on severity of alcohol drinking than those who were at good level of

knowledge on it.

Table 4.17 Percentage of knowledge on drinking of 1,293 respondents classified by

level of perception

Perception Total Knowledge on health effect Knowledge on law
samples Good Fair Poor Good Fair Poor

Total 1,293 57 1,143 93 1,162 124 7
Perceived severity

High 1,271 100.0 98.2 98.9 98.8 94.4 85.7

Moderate 20 0.0 1.7 1.1 1.0 5.6 14.3

Low 2 0.0 0.2 0.0 0.2 0.0 0.0
Perceived risk

High 1,272 100.0 98.3 98.9 98.7 95.2  100.0

Moderate 21 0.0 1.7 1.1 1.3 4.8 0.0

4.1.6 Drinking refusal self-efficacy and its related factors

Drinking refusal self-efficacy

An ability of population to prevent his/herself from drinking was
examined, and then classified into three levels: high, moderate and low self-efficacy.
Only 4.2% was at the low level of self-efficacy and 77.3% was at the high level as
shown in Table 4.18.
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Table 4.18 Number and percentage of drinking refusal self-efficacy level among
1,293 respondents

Level of self-efficacy Number Percent
High 999 71.3
Moderate 240 18.6
Low 54 4.2

Respondent characteristics and drinking refusal self-efficacy

Self-efficacy or ability to refuse alcohol drinking was cross-classified by
various characteristics of the respondent was illustrated in Table 4.19. It was found
that the level of drinking refusal self-efficacy was increased as an increasing of age.
Female was at better level of the self-efficacy than male (89.3% and 65.1%
respectively). The higher the educational attainment was the lesser the proportion of
ability to refuse. Regarding marital status, the high level of self-efficacy among those

single was lower than those non-single respondents.

Monthly income and drinking refusal self-efficacy, the respondents who
earned more a month seemed to have less ability on drinking refusal self-efficacy than

those who earned less.

The respondent having health problem seemed to have level of drinking
refusal self-efficacy more than those without health problem (88.6% and 71.8%
respectively). Those who responded of being regular smokers, 52.0% were at high
level as compared to the non-smoker that 87.3% was at high level of self-efficacy. It
can be concluded that the non-smokers had ability to control themselves not to drink

better than those who were smokers.

Having drinker in family did not seem to relate to drinking refusal self-
efficacy. However, those who had more proportion of close friends being the drinker
were at less level of self-efficacy. It can be concluded that the higher the ratio of close

friends drink was the lesser the self-efficacy.
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Table 4.19 General characteristics of respondents classified by drinking refusal

self-efficacy level

o Total Percentage of self-efficacy
General characteristics
samples High Moderate Low

Total samples 1,293 77.3 18.6 42
Age group in years

15-24 322 64.9 28.3 6.8

25-44 323 72.8 223 5.0

45-64 328 81.1 16.5 24

65-75 320 90.3 7.2 2.5
Sex

Male 641 65.1 28.2 6.7

Female 652 89.3 9.0 1.7
Educational attainment

None education 57 93.0 7.0 0.0

Primary school 745 80.5 15.6 39

Secondary school 361 65.9 28.0 6.1

High school 98 87.8 10.2 2.0

Bachelor's degree and higher 32 68.8 28.1 3.1
Marital status

Single 266 55.6 35.7 8.6

Married and living together 910 81.6 15.1 33

Married but living apart 11 81.8 18.2 0.0

Widowed 106 93.4 5.7 0.9
Level of income

< 5,000 Baht 660 81.2 14.7 4.1

5,000-9,999 Baht 424 69.1 25.7 52

10,000-14,999 Baht 141 80.9 15.6 3.5

15,000-19,999 Baht 30 76.7 233 0.0

> 20,000 Baht 38 86.8 13.2 0.0
Type of residence

Own house 1,254 77.4 18.3 4.2

Relative's house 17 64.7 29.4 5.9

Rented House 22 77.3 22.7 0.0
Health problem

Do not have 873 71.8 22.7 55

Have 420 88.6 10.0 1.4
Smoking status

None smoke 915 87.3 10.8 1.9

Regular smoke 344 52.0 37.5 10.5

Irregular smoke 34 61.8 353 2.9
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Table 4.19 General characteristics of respondents classified by drinking refusal

self-efficacylevel(cont.)

o Total Percentage of self-efficacy
General characteristics
samples High Moderate Low

Having drinker in family

No 569 78.7 18.3 3.0

Yes 724 76.1 18.8 5.1
Proportion of family member drink

None 569 78.7 18.3 3.0

0.1-20.0% 201 79.1 15.9 5.0

20.1-40.0% 377 77.2 17.8 5.0

> 40.0% 146 69.2 25.3 5.5
Having close friends

No 211 98.1 1.9 0.0

Yes 1,082 73.2 21.8 5.0
Close friends drink

No 412 96.6 2.7 0.7

Yes 881 68.2 26.0 5.8
Proportion of friend drink

None 412 96.6 2.7 0.7

0.1-30.0% 58 93.1 6.9 0.0

30.1-60.0% 277 82.7 16.2 1.1

> 60.0% 546 58.2 33.0 8.8

Drinking refusal self-efficacy and drinking status

Ability to control his/her self to refuse to drink in relation to the current
drinking status was tabulated and presented in Table 4.20. It was remarkable that those
having lower self-efficacy were more likely to be the current drinker than those at the
high level of the self-efficacy, the prevalence of current drinking were 94.1%, 93.0%
and 37.2% respectively. Likewise, the lesser the self-efficacy was the higher the
prevalence of heavy drinking. It was interesting to note that those at high level of self-

efficacy were able to quit drinking (21.0%) more than those at moderate and low level.
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4.1.7 Accessibility to alcohol

Accessibility to alcohol beverages, almost all of them (98.0%) informed
that alcohol beverages was easy to access to since it was available everywhere nearby
their residence and work place. It was interesting that some of respondents bought
alcohol from illegal liquor or home-made liquor shop. However, only 0.7% reported of

selling alcohol beverage according to the law permitted time.

Most of the respondents (89.1%) informed that an increasing price of
alcohol beverage would not have any effect to their drinking, 86.1% confirmed
continue buying even expensive and 18.7% response of buying in small portion liquor
instead a bottle. However, only 10.1% informed that an increasing price had an effect
on their drinking, 7.7% and 2.6% informed of decreasing and trying to quit drinking
respectively (Table 4.21).

Table 4.21 Accessibility to alcohol classified by sex

Total (n=1,293) Male (n=641) Female (n=652)
Accessibility
Number Percent Number Percent Number Percent
Accessibility to alcohol beverages

Easy* 1,267 98.0 633 98.8 634 97.2
Having retail shop near 1,016 78.6 500 78.0 516 79.1
home
Having several retail 791 61.2 395 61.6 396 60.7
shops near home
Let someone buying 287 22.2 176 27.5 111 17.0
Having retail shop near 277 21.4 158 24.6 119 18.3
work place
Never be refused to buy 253 19.6 177 27.6 76 11.7
alcohol
Having several retail 123 9.5 70 10.9 53 8.1
shops near work place
Other simple ways to get 30 23 16 2.5 14 2.1
access to alcohol

Uneasy™* 26 2.0 8 1.2 18 2.8
Far from home 20 1.5 6 0.9 14 2.1
Ever been refused 14 1.1 5 0.8 9 1.4
buying
Other reasons 1 0.1 0 0.0 1 0.2

*multiple responses
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Table 4.21 Accessibility to alcohol classified by sex (cont.)

. Total (n=1,293) Male (n=641) Female (n=652)
Accessibility
Number Percent Number Percent Number Percent
Buying places*
Retail shop 1,293 100.0 641 100.0 652 100.0
Wholesale shop 91 7.0 51 8.0 40 6.1
Illegal liquor shop 2 0.2 1 0.2 1 0.2
Time to sell alcohol
All the time 38 2.9 25 3.9 13 2.0
06.00-20.00 11 0.9 4 0.6 7 1.1
06.00-24.00 1,235 95.5 608 949 627  96.2
11.00-14.00 and 17.00-24.00 9 0.7 4 0.6 5 0.8
Increase the price have an effect on drinking
No* 1,152 89.1 578 90.2 574  88.0
Buying even if it's 1,113 86.1 563 87.8 550 844
expensive
Divided buying 242 18.7 147 229 95 14.6
Drink home-made liquor 4 0.3 1 0.2 3 0.5
Others 50 39 20 3.1 30 4.6
Yes* 141 10.9 63 9.8 78 12.0
Decreasing in drinking 100 7.7 43 6.7 57 8.7
Trying to quit drinking 33 2.6 17 2.7 16 2.5
Other effects 14 1.1 6 0.9 8 1.2

*multiple responses

Accessibility to alcohol and drinking status

The prevalence of current drinker among those easily access to alcohol
beverage was 52.1% while among those informed un-easily access to alcohol was not
current drinker. For access time to alcohol beverage, prevalence of current dinking
among those could access to alcohol all the time was the highest (72.9%) and 35.3%
were heavy drinking. An effect of increasing price of alcohol beverage and drinking
status was examined. The prevalence of current drinking and heavy drinking among
those informed increasing price had an effect on drinking were 49.4% and 6.8%
respectively. Considering the prevalence of current and heavy drinking among those
reported that increasing price had no effect on their drinking were 51.6% and 9.2%

respectively (Table 4.22).
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4.1.8 Availability of information on anti-drinking

For health warning messages, majority (89.4%) had ever seen the
messages. They were inquired further about feeling when having seen the warning
messages, most of respondents reported of having no any feeling to drink (60.6%),
followed by un-wanted to drink. Considering quit drinking campaign, 91.3% had ever
heard about it. The most common four sources of the anti-drinking campaign were
television (89.1%), posters (40.1%), newspaper (36.5%) and radio (30.1%). Frequency
of having seen the messages, about three-forth had ever seen once a week, about one-

fourth once a month and only 5.4% once in every 2-3 months (Table 4.23).

Table 4.23 Availability of information on anti-drinking classified by sex

Total Male Female
Availability (n=1,293) (n=641) (n=652)
Number  Percent Number  Percent Number Percent
Ever seen health warning poster
No 137 10.6 70 10.9 67 10.3
Yes 1,156 89.4 571 89.1 585 89.7
Feeling about warning poster
No feeling 701 60.6 430 753 271 46.3
Do not need drinking 386 334 98 17.2 288 49.2
Want to quit drinking 50 4.3 31 54 19 3.2
Quit drinking 19 1.6 12 2.1 7 1.2
Have you ever seen quit drinking campaign
No 113 8.7 58 9.0 55 8.4
Yes 1,180 91.3 583 91.0 597 91.6
Source of anti-drinking campaign*
Television 1,152 89.1 569 88.8 583 89.4
Poster or Brochure 519 40.1 228 35.6 291 44.6
Newspaper 472 36.5 246 38.4 226 347
Radio 389 30.1 188 29.3 201 30.8
Internet 67 52 27 4.2 40 6.1
Magazine 24 1.9 14 2.2 10 1.5
Other medias 8 0.6 2 0.3 6 0.9
Average times to see anti-drinking campaign
Once a week 851 72.1 425 66.3 426 65.3
Once a month 266 22.5 131 20.4 135 20.7
More than 2-3 month 64 54 28 44 36 55

*multiple responses
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Availability of information on anti-drinking and drinking status

Possibility to access to information on anti-drinking in relation to the
current drinking status was depicted in Table 4.24. The prevalence of current drinking
among those had seen the warning messages was higher than those had never seen the
warning (52.3% and 40.1% respectively) but contradicted to the prevalence of heavy
drinking (8.7% and 11.6% respectively). Even some of them informed that they want
to quit drinking when having seen the warning messages but they still continue
drinking. For those having no any feeling when they saw the warning, the prevalence
of current drinking and heavy drinking were 69.3% and 12.7%. Having seen the quit
drinking campaign seemed to have some relationship to heavy drinkers. For those
never heard the quit drinking campaign drank heavily more than those ever heard the
campaign (16.2% and 8.5% respectively). However, about half (52.2%) were the
prevalence of current drinking among those ever heard the anti-drinking campaign. It
can be concluded that having seen both health warning messages and anti-drinking

campaign effect to heavy drinking not to current drinking.
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4.2 Characteristics of villages

Total of 40 villages were randomly enrolled into the study. The whole
structure of studied villages featured 38,169 population were 19,123 males and 19,046
females (50.1% and 49.9%, respectively) in 6 group of ages in years were less than 15,
15-24, 25-44, 45-64, 65-84 and 85 and over showed that most population were in early
adulthood likely both males and females (33.1% and 32.0%) followed by middle
adulthood (21.1% and 21.6%) and the smallest population were in elder which had

similar pattern in all of studied villages.

A total of 40 villages were randomly enrolled at the first stage of PPS two-
stage cluster sampling into study. Proportion of village located in non-municipal area
was higher than municipal area (70.0% and 30.0%, respectively). There were 4
languages; Isan, Thai-Korat, Thai and Khmer use for communication in the studied
district. Only 15 out of 40 villages use only one language for communication either
Isan or Thai-Korat. The rest use two or more languages for communication among

villagers. The most common two languages were Isan and Thai-Korat.

The most common occupation in village was rice farming, followed by

crop farming and labor, 82.5%, 15.0% and 2.5% respectively.

Availability of alcohol in the village was also inquired from community
leader and observed by the researcher, there existed shops selling beverages in all
villages, at least 2 to 12 shops. Therefore the ratio of shops selling beverages to total
households the village ranged from 1.1-6.4%. All villages informed that liquor was
always available in wedding ceremony, New Year celebration and Songkran or water
festival. Three activities that all villages reported of alcohol free were worship a deity,
candle procession on Buddhist lent day and political election activities. Most of the
villages, 87.5%, served alcohol in funeral ceremony, followed by the day whenever

having a long weekend that people tended to celebrate continuously.

Health promoting village program has been promoted throughout the

country. Anti-alcohol consumption, one component in drug addiction control is a part
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of health promoting program implemented in the village. Supporting from any
organization on anti-alcohol drinking campaign in the village was inquired from the
community representative. About one third or 30.0% informed of receiving some
support. About 37.5% of the villages responded of having an anti-drinking activity in
the last one year. The most common source of information on effect of drinking and
drinking law was poster/ announcement notice. Since majority are Buddhism, temples

and monks played an important role on the success of quit drink.

Drinking status of village leader, 32.5% informed of never drink, 12.5%
was regular drink and 42.5% was occasional drinking. However 12.5% reported of
ever drink but has already quit. Although, village leaders have varied drinking status

but all of them agree to support anti-drinking policy. Detailed shown in Table 4.25.

Table 4.25 Number and percent of general characteristics of 40 villages

Characteristics Number  Percent

Type of village

Municipal area 12 30.0

Non-municipal area 28 70.0
Language use

Isan language 7 17.5

Thai-Korat language 8 20.0

Isan and Khmer language 2 5.0

Isan and Thai-Korat language 14 35.0

Khmer and Thai-Korat language 1 2.5

Thai, Isan and Thai-Korat language 2 5.0

Isan, Khmer and Thai-Korat language 6 15.0
Occupation

Rice farming 33 82.5

Crop-farming 6 15.0

Labor 1 2.5
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Table 4.25 Number and percent of general characteristics of 40 villages (cont.)

Characteristics Number Percent
Alcohol beverage shop
2-4 shops 18 45.0
5-7 shops 15 37.5
8-10 shops 6 15.0
11-12 shops 1 2.5
Median (Min - Max) 5(12-12)
Housing and selling liquor shop ratio
0-2.49% 19 47.5
2.5-4.49% 18 45.0
4.5% and over 3 7.5
Median (Min - Max) 2.53(1.1-64)
Village activities lead to drink
Wedding ceremony 40 100.0
New year celebration 40 100.0
Songkran or water festival 40 100.0
Funeral 35 87.5
Long weekend 25 62.5
Worship a shrine of ancestor 23 57.5
Having visitors 22 55.0
Ordination ceremony 21 52.5
Community sport 16 40.0
LoiKrathong Day 13 325
Rocket festival 13 32.5
Religious ceremony 13 32.5
Working celebration 12 30.0
Seasonal festival 11 27.5
Other activities 10 25.0
Exorcise ceremony 4 10.0
Rite of spirits and the angels 2 5.0
Valentine's Day 1 2.5
Kathin ceremony 1 2.5
Worship a deity 0 0.0
Candle procession in Buddhist lent 0 0.0
Political election activities 0 0.0
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Table 4.25 Number and percent of general characteristics of 40 villages (cont.)

Characteristics Number Percent

The level of village activities lead to drink

4-6 activities 7 17.5
7-10 activities 24 60.0
11-16 activities 9 22.5
Median (Min - Max) 8(4-16)

Health promoting village program

Sub-district Health Promoting Hospital

Have 14 35.0
Do not have 26 65.0
The nearest distance; Mean (Min - Max) 2.6 (1.0-5.0)
Community Empowerment Program
Yes 18 45.0
No 22 55.0
Supportive help from other organization
Have 12 30.0
Do not have 28 70.0
Quitting program
Have 15 37.5
Do not have 25 62.5
Media of health effect and law
Do not have 22 55.0
Have 18 45.0
Poster 9 50.0
Community radio and Poster 8 44.4
Community radio, Community magazine and Poster 1 5.6

Legislation on drinking

Have 7 17.5

Do not have 33 82.5
Drinking status of village leader

Never drink 13 32.5

Regular drink 5 12.5

Occasional drink 17 42.5

Ever drink 5 12.5

Attitude to support anti-drinking of village leader
Yes 40 100.0
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4.3 Univariate ordinal logistic regression analysis

Univariate ordinal logistic regression analysis was performed to select
variables of both individual-level and village-level into multilevel ordinal logistic
model. Any variable which univariate test with p-value less than the criteria set as
mentioned in previous chapter was considered as the model candidate. The results of
univariate ordinal logistic regression model identifying the relationship between
characteristics of respondent namely predisposing, enabling and reinforcing factors
and current drinking status were presented in Table 4.3.1. Predisposing factors
namely, marital status, cigarette smoking, perceived severity, perceived risk and self-
efficacy were significantly correlated to current drinking status at p-values < 0.001 and
knowledge on law was also significantly associated to current drinking status at p-
value 0.015. All of enabling factors namely monthly income, accessibility to alcohol
and availability of information on anti-drinking were significantly related to current
drinking status at p-values <0.001 and the effect of alcohol price increasing was
significantly related to current drinking status at p-value 0.151. Both reinforcing
factors, proportion of family member and close friend drink were also associated to
current drinking status. Therefore, all individual-level factors were considered to be
included into the further multilevel analysis since all p-values were less than the
criteria. All significant variables were tested for parallel regression assumption; it
found that variables of marital status, cigarette and proportion of close friend drink had
violated, therefore these three variables were excluded. The rest variables were
evaluated the parallel regression again, it revealed a non-significant statistic in chi-

square 26.92 with degree of freedom 21 and p-value 0.173 was identified.

Village-level variables included into this study were community
empowerment program, language use, common occupation, housing-selling liquor
shop ratio and health promoting village program. Univariate ordinal logistic analysis
for each of the village-level factors and current drinking status of respondents was
conducted as the result shown in Table 4.26. Village-level factors were selected for
further multilevel analysis at p-value less than the criteria. However type of villageand
the level of village activities lead to drink were the village factors omitted from further

multilevel analysis.
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Table 4.26 Univariate ordinal logistic regression model for drinking status at

individual-level and village-level

Variables [? S.E(B) OR  p-value LR

Individual-level

Predisposing factors

Marital status (Widowed®) <0.001 58.67
Single 1.63 0.22 5.12
Married and living together 0.85 0.20 2.34
Married but living apart 0.77 0.53 2.15
Cigarette smoking (None smoke®) <0.001 285.81
Irregular smoke 2.18 0.13 8.81
Regular smoke 1.70 0.30 547
Knowledge on health effect (Good®) 0.728 0.63
Fair 0.17 0.24 1.18
Poor 0.09 0.31 1.10
Knowledge on law (Good®) 0.015 5.87
Fair -0.28 0.17  0.76
Poor -1.66 0.82  0.19
Perceived severity (High®) <0.001 13.06
Moderate 1.62 0.45 5.04
Low 1.60 1.50 498
Perceived risk (High®) <0.001 37.84
Moderate 2.55 041 12.82
Self-efficacy (High) <0.001 205.96
Moderate 0.23 0.31 1.25
Low 3.68 0.28 39.48
Enabling factors
Monthly income (> 20,000%) <0.001 24.75
0-4,999 -0.12 0.31 0.89
5,000-9,999 0.58 0.31 1.79
10,000-14,999 0.27 0.34 1.31
15,000-19,999 0.84 0.44 2.33
Accessibility to alcohol (Uneasy®) <0.001 37.21
Easy 2.79 0.63 16.36

YReference group, LR =Likelihood ratio
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Table 4.26 Univariate ordinal logistic regression model for drinking status at

individual-level and village-level (cont.)

Variables I SE@B) OR p-value LR
Enabling factors (cont)
Effect of increasing alcohol price (Yes®) 0.151 2.06
No 0.23 0.16 1.26
Availability of information on anti-drinking (Yes®) <0.001 10.11
No -0.53 0.17 0.60
Reinforcing factors
Proportion of family member drink 0.01 0.004 1.01 0.137 2.21
Proportion of close friend drink 0.04 0.002 1.04 <0.001 35847
Village-level
Type of village (Municipal area) 0.630 0.23
Non-municipal area 0.05 0.11 1.05
Community empowerment program (YES') 0.185 1.48
No 0.12 0.10 1.13
Language use (Thai-Korat language®) 0.346 0.54
Isan language 0.11 0.16 1.11
Mix language (Using more than 1 language) 0.11 0.13 1.11
Occupation (Rice farming®) 0.043 4.08
Crop-farming 0.23 0.14 1.26
Labor 0.39 0.30 1.48
Housing and selling liquor shop ratio (> 40 per shop®) 0.327 0.63
<40 per shop -0.08 0.10 0.92
Level of village activities lead to drink ( Low®) 0.881 0.02
Moderate -0.02 0.12 0.98
High -0.01 0.16 0.99
Health promoting village program (YES®) 0.300 1.07
No 0.11 0.10 1.11

YReference group, LR =Likelihood ratio

4.4 Multilevel ordinal logistic regression analysis
The result of multilevel ordinal logistic regression analysis with random
intercept model to identify factors in both individual-and village-level which related to

current drinking status of population was presented according to steps of analysis as



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biostatistics) / 125

mentioned in previous chapter. There were 40 villages with 32-34 respondents per

village. Total number of 1,293 respondents was included for this analysis.

4.4.1 Fitting null model(Model 1)

The fitting model process started with an empty model. The first multilevel
ordinal logistic regression (Model 1) was fitted with no variables; this model provided
an intra-class correlation (ICC) which was used to investigate village differences in
individual drinking status. In this step,random variation between villages was
significantly identified at p-value < 0.001. An estimated intra-class correlation (p) was
0.192 suggesting that 19.2% of the variability in drinking status of individuals lies

among villages. The details were shown in Table 4.27.

Multilevel logistic model of null model (Model 1)

Pr(yij<c)
Level 1: [W;@] = Yc— Boj
Level 2: Boj = Yoo t+ Uoj

Therefore the multilevel ordinal logistic regression model of null model is

1—Pr(y; < 1]ug;)

log l =7v¥1— (Yoo + Uoj)
From this equation, parameters y; and y,, could not be estimated separately
and therefore those parameters were not identifiable. For this reason, the intercept y,q

was fixed at zero.
Intra-class correlation (ICC = p);

2
O. 0 2 Vs
—— 5, where 0,;; = — =329
Ouot0eij

p:

Therefore p= o = 0.192

T 0.782 +3.29
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Table 4.27 Null model of multilevel ordinal logistic regression

Variables B S.E 95%Cl p-value
Fixed effect
Intercept -2.47 0.04 -2.54,-2.39 <0.001
Random effect
0.50 0.78 0.07 0.64,0.92
-2Log likelihood 1,962.47
Intra-class correlation 0.192

4.4.2 Fitting model at individual-level variables (Model 2)

Model 2 demonstrated the effect of individual-level factors on drinking.
Fitting model process began with an empty model and sequentially added the most
predictive variable. The individual-level variable with the strongly significant LR test
was determined as candidate variables for multilevel analysis in structuring the best
model to predict drinking status. After the variables were entered to the model then
individual-level factor with the p-value greater than 0.05 was excluded from the
model. Then another individual-level factor was added and evaluated together with
previously accepted predictor. The selection of individual-level factors procedure
proceeded until all variables had been evaluated and re-evaluated until the models
reached at all individual-level factors were significantly provided to the model, using

likelihood ratio (LR) test to evaluate the model for each step as shown in Table 4.28.

The relationship between each of the individual-level characteristic and
drinking status from univariate analysis as shown in Table 4.26, it shown that “self-
efficacy” had the highest likelihood ratio value (LR). Therefore, self-efficacy was the
first individual-level characteristics added to the model. After added this variable into
the model, it was found a reduction of the intercept from null model. Then coefficient
of self-efficacy was tested whether it was significantly different from zero or not.
There existed a statistical significance (p-value < 0.001) of using self-efficacy to
predict drinking status. Sequence of individual-level variables added into the model as

considered from univariate ordinal logistic analysis of the relationship between each of
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individual-level characteristics and drinking status (Table 4.26) were perceived risk on
drinking, accessibility to alcohol and monthly income. At each sequence of individual-
level variable selection, after adding that variable into the model, it was evaluated
whether there was a significant improvement of model fit or not. That variable was

retained in the model if p-value less than 0.05, as shown in step 1-4 (Table 4.28).

At step 5, perceived severity on drinking was added into the model, then it
was tested a significant improved of likelihood ratio (LR). It was found that p-value

was greater than 0.05, therefore this variable was excluded from the model.

At step 6, availability of information on anti-drinking was added into the
model and it was also tested whether it should be retained in the model or not. Owing

to p-value of this variable was 0.032; therefore this variable was retained in the model.

At step 7-9, knowledge on law, proportion of family member drink and an
effect of increasing price of alcohol were added into the model. At each step, an
evaluation on added each variable into the model was performed and found that there
were non-significant improved of likelihood ratio (LR). Since p-values of these
variables were greater than 0.05 therefore these variables were not retained in the
model. In the final model, all excluded variables were confirmed by re-entering and
re-evaluating again at each step. It was found that these variables were still not

statistically predicted drinking status.
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Individual-level factors significantly predict drinking status among those
15-75 years consisted of self-efficacy, perceived risk on drinking, accessibility to
alcohol, monthly income and availability of information on anti-drinking (Table 4.29).
The different between Model 2 and Model 1 (null model) was significantly improved
fitting of model with Deviance 157.87 (p-value < 0.001). After adding all significant
variables into the model, the unexplained variance decreased from 0.782 to 0.410. The
intra-class correlation coefficient (p) was 0.113 which can be explained that 11.30% of

variability in drinking status was lies at the differences among villages.

For C is five possible outcome categories (coded as 1,2,3,4 or 5)
In which 1 isnever drinking, 2 isever drinking, 3 is mild drinking, 4 is moderate

drinking and 5 is heavy drinking

Multilevel ordinal logistic model of individual-level (Model 2)

Pr(y;j=<c|Xij.Boj)

LeVel 1 log l_Pr(leSC|XU:ﬁ0]) -

Ve + (Boj + Xp=1Bp Xpij)

Level 2: ﬂol =Yoo + uoj

The model was identifiable as long as the parameter y,, set to zero.

Therefore the two-level ordinal logistic regression model can be written in the form:

(Pr(y;; < c) Xy, Bj uo;)
(Pr(yi; > ¢) |Xij By uos)

5
log =y + (Z Bp Xpij + Uoj)
p=1

c=1234

Coding M1 = < 5,000, M2 = 5,000-9,999, M3 = 10,000-14,999, M4 = 15,000-19,999, and
M5 => 20,000 baht per month
self m = self-efficacy at moderate level, self 1 = self-efficacy at low level,
per_m = perceived risk at moderate level, access = easy accessibility to alcohol,

available n = unavailable of information on anti-drinking
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1"™ model: Heavy drink vs. (Moderate drink + Mild drink + Ever drink + Never drink)

(Pr(yij=4)|Xij.Bjuo;)
tog |
°g (Pr(yij>4)|Xij.Bjuoj)

]=-1.99 +0.22(self m) + 3.69(self 1) + 2.71(per_m)
+ 2.46(access) - 0.05(M1) + 0.54(M2) + 0.14(M3)
+ 0.99(M4) — 0.38(available n)

2" model: (Heavy drink + Moderate drink) vs. (Mild drink + Ever drink + Never drink)

[(PF(J’US3) |X1j.8j.05)
(Pr(yij>3)|Xij.Bjuo;)

] =-2.86 + 0.22(self m) + 3.69(self 1) +2.71(per_m)
+ 2.46(access) - 0.05(M1) + 0.54(M2) + 0.14(M3)
+0.99(M4) — 0.38(available n)

3" model: (Heavy drink + Moderate drink + Mild drink) vs. (Ever drink + Never drink)

(Pr(yj=<2)|Xij.Bjuo))
(Pr(yij>2)|Xij.Bjuo;)

] =-3.87 + 0.22(self m) + 3.69(self 1) +2.71(per_m)
+ 2.46(access) - 0.05(M1) + 0.54(M2) + 0.14(M3)
+0.99(M4) — 0.38(available n)

4™ model: (Heavy drink + Moderate drink + Mild drink + Ever drink) vs. Never drink

(Pr(yij=1)|Xi;,Bjto;)
(Pr(yij>1)|Xij.Bjuoj)

=-5.80 + 0.22(self m) + 3.69(self 1) +2.71(per_m)
+ 2.46(access) - 0.05(M1) + 0.54(M2) + 0.14(M3)
+0.99(M4) — 0.38(available n)

Intra-class correlation (ICC);

2 2
o, 013
p=—"25, where 05;; = — =3.290
Uuo"'aeij 3
0.410
Therefore p = 0410 13290 = 0.113
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Table 4.29 Model of Multilevel ordinal logistic regression for individual-level

Variables B SE (E) p-value  OR  95% CIOR
Fixed effect
For thresholds:
Cutl -1.99 0.69 0.004 - -
Cut2 -2.86 0.69 <0.001 - -
Cut3 -3.87 0.69 <0.001 -
Cut4 -5.80 0.70  <0.001 - -
Self-efficacy (High")
Moderate 0.22 0.31 0.488 1.25 0.68-2.29
Low 3.69 0.28 <0.001 39.98 22.94-69.68
Perceived risk (High®)
Moderate 2.71 0.49 <0.001 14.83  6.15-36.87
Accessibility to alcohol (Uneasy®)
Easy 2.46 0.62 <0.001 11.62  3.47-38.90
Monthly income (> 20,000%)
<5,000 -0.05 0.31 0.873 0.95 0.51-1.76
5,000-9,999 0.54 0.32 0.092 1.71 0.92-3.20
10,000-14,999 0.14 0.34 0.695 1.14  0.58-2.22
15,000-19,999 0.99 0.45 0.029 2.68 1.11-6.49
Availability of information on anti-drinking (YES®)
No -0.38 0.17 0.032 0.68 0.49-0.97
Random effect
o1, 041 0.5 0.32-0.50
-2 Log Likelihood 1,804.60
Intra-class correlation 0.111

YReference group

4.4.3 Fitting model at village-level variables (Model 3)

For model 3, it was sequentially added all significant village-level factors
related to drinking status of 15-75 years from univariate ordinal logistic regression
namely common occupation, community empowerment program, health promoting
village program, housing-selling liquor shop ratio and language use as shown in Table
4.26. Model 2 with individual-level factors that significantly predicted their drinking

was used as baseline model. After completing that process, model 3 manifests the
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effect of both individual-level and village-level characteristics on drinking among

those 15-75 years.

It was similar to the previous analysis that each of the village-level factors
was tested whether it should be retained in the model or not. After each of variables
was added into Model 3, none village characteristics were significantly related to
drinking status among those 15-75 years. Since p-values of allvillage variables were
greater than 0.05, therefore those variables were not retained in the model. All
variables of village-level were added into Model 3 again for confirmation. The
likelihood ratio test was performed to compare the fit of Model 2 contained only
individual-level factors and Model 3 contained both individual-level factors and
village-level factors, a non-significant change in -2Log likelihood (-2LL) 1.060 with
degree of freedom 7 and p-value 0.983 was identified. The likelihood ratio test of fit
statistics and non-significant estimating parameters of village-level indicated not to

retain characteristics of village in the model.

As a result, Model 2 was the best model that can explain the relationship
between a set of explanatory variables and current drinking status. A set of individual
characteristics illustrated in Model 2 significantly related to drinking status were self-
efficacy, perceived risk on drinking, accessibility to alcohol, monthly income and
availability of information on anti-drinking. However, only an amount of money
earned monthly for living 15,000 to 19,999 Baht of monthly income variable that
significantly related to drinking status but other income groups were non-significantly

related to drinking status (Table 4.30).
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Table 4.30 Parameter estimates in multilevel ordinal logistic model

Estimated coefficient

Effect Model 1 Model 2 Model 3
Fix effect
For thresholds:
Cutl 0.642 -1.992 -1.994
Cut2 -0.146 -2.853 -2.860
Cut3 -1.019 -3.860 -3.872
Cut4 -2.473 -5.791 -5.800
Individual-level
Self-efficacy (High®)
Moderate 0.221% 0.221%
Low 3.693 3.695
Perceived risk (High®)
Moderate 2.702 2.712
Accessibility to alcohol (Uneasy")
Easy 2.453 2.457
Monthly income (> 20,000%)
<5,000 -0.045* -0.045*
5,000-9,999 0.542* 0.538"
10,000-14,999 0.132* 0.140*
15,000-19,999 0.991 0.991
Availability of information on anti-drinking (Yes")
No -0.372 -0.378
Village-level
Most common occupation (Rice farming®)
Crop-farming 0.183"
Labor 0.334
Community empowerment program (Yes')
No 0.052*
Health promoting village program (Yes®)
No 0.117*
Housing and selling liquor shop ratio (> 40 per shop®)
< 40 per shop -0.061*
Language use (Thai-Korat language®)
Isan language 0.113¥
Mix language (Using more than 1 language) 0.221%
Random effect
oL 0.782 0.410 0.398
Intra-class correlation (ICC) 0.192 0.113 0.108
-2 Log Likelihood 1,962.47 1,804.60 1,803.54

YReference group, * non-significant, 030 variance among villages
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4.4.4 Cross-level interaction in multilevel logistic regression

Testing cross level interaction was the final step of model building. The
initial orders cross level interaction of each variable were examined in the main effect
model. All cross level interactions were investigated for statistical significance at p-
value 0.05. Cross level interaction identified non statistical significant, therefore none
of them were included in the final model. The analysis of cross level interaction was

depicted in Appendix E.

4.4.5 Interpretation of the selected multilevel ordinal logistic model

According to Model 2, odds ratio of each individual-level factors and 95%
confidence intervals were presented in Table 4.31. In this study,it can be seen that
individual factors had more effect on current drinking status among population whose
age 15-75 years than village characteristics. As mentioned in previous analysis that all
exploratory variables fitted to the assumption of parallel regression, it means that odds
ratio of each independent variable are constant in all the set of category responses. For
those 15-75 years who were at low level of self-efficacy had higher risk of drinking
heavier as compared to those at high level (OR 39.98 with 95% CI: 22.94-69.68).
Those who were at moderate level of perceived risk on drinking were more likely to
drink heavier 14.83 times than those at a high level of perceived risk (95% CI: 6.15-
36.87). Heavy drinking among those who were easily access to alcohol beverages
were 11.62 times than those who were uneasily to access to it (95% CI: 3.47-38.90).
Considering monthly income, individuals who earned 15,000 - 20,000 Baht were
more likely to drink heavier 2.68 times as compared to those earned higher than
20,000 Bath (95% CI: 1.11-6.49). However, other levels of monthly income were not
statistically related to drinking status. An unavailability of information on anti-

drinking decrease 32.0% in the odds for drinking (95% CI: 0.49-0.97).
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Table 4.31 Odds ratio and 95% confidence interval of factor associated with current

drinking status

——

Variables I S.E() OR 95% CI OR

For thresholds:

Cut 1 -1.99 0.69 - -

Cut2 -2.86 0.69 - -

Cut 3 -3.87 0.69 - -

Cut 4 -5.80 0.70 - -
Self-efficacy (High®)

Moderate 0.22 0.31 1.25 0.68-2.29

Low 3.69 028 39.98  22.94-69.68
Perceived risk (High®)

Moderate 2.71 049 14.83 6.15-36.87
Accessibility to alcohol (Uneasy®)

Easy 2.46 0.62 11.62 3.47-38.90
Monthly income (> 20,000%)

< 5,000 -0.05 0.31 0.95 0.51-1.76

5,000-9,999 0.54 0.32 1.71 0.92-3.20

10,000-14,999 0.14 0.34 1.14 0.58-2.22

15,000-19,999 0.99 0.45 2.68 1.11-6.49

Availability of information on anti-drinking (YES®)
No -0.38 0.17  0.68 0.49-0.97

Sreference group



Nipaporn Butsing Discussion / 136

CHAPTER V
DISCUSSION

Individual-level and village-level factors in relation to drinking status
among population in Pakham district of Buriram province was analyzed using
multilevel ordinal logistic regression. The discussion was presented in four
perspectives; sampling design and estimation, statistical analysis, drinking prevalence
and factors discussion. Factors discussion included village-level factors and

individual-level factors, respectively.

5.1 Sampling design and estimation

A two-stage cluster sampling was applied to recruit villages and
population into this study. An appointment was made with the community leader
before data collection and the entire 40 sampled villages as planned in the first stage
was included into the study. For the 2™ stage on recruiting 8-10 samples from each of
the following age groups; 15-24, 25-44, 45-64 and 65-75 with an equal proportion of
male to female. List of the population by age and sex of each age group currently
living in the sampled village was obtained and systematic random sampling was
applied to recruit samples into the study. Few samples were replaced using the nearby
household. It should be noted that an approach to gain good participation from the
sample subject was permission from the village headman to collect the data was not
enough to approach the samples, and making the trustworthiness to villagers especially
to the sample subjects. It is hard for those to tell or answer their private information to
the stranger even if they were informed from the village leader previously, they are
still curious and scared what researcher will do with their information. For this survey,
researcher was accompanied by local people in the study district who was rather well

known to most of the people in data collection. Through this approach, the data
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obtained is more accurate and reliable as well as less objection on responding to the

structure interview.

Five well-trained interviewers help on face-to-face interview to collect the
data. Even though it was rather costly but advantages for any unclear questions,
interviewee can ask till it was understandable before answering. Moreover, data
collectors could observe body languages while interviewing and understand about
general surroundings of study area included environment, background and setting as
well. Each questionnaire was verified and edited before leaving the village. Through
the mentioned procedures, good quality of data was obtained and the sampling

procedure at the village level was strictly followed.

It can be said that age and sex stratification was used at the village level
instead of using random sampling. As a result of using such sampling scheme
especially at the 2™ stage will provide an enough sample size for an estimation of age-
sex prevalence of alcohol consumption. Using simple or systematic random sampling
alone without age-sex stratification may affect to an estimation of such prevalence
since the control of sample size of each age group and sex cannot be made before
hand. Upon this sampling procedure, age and sex were controlled and both variables

were not used in the ordinal multiple logistic regression.

Upon the mentioned sampling scheme, estimation of alcohol drinking
prevalence can be used to represent age and sex for each of the following stratified age
groups; 15-24, 25-44,45-64 and 65-75 of Pakham District. Prevalence of drinking for
male, female and both sex of Pakham population age 15-75 years were estimated using

age and sex distribution of the studied district from 2011 census [106].

In other word, proportion of age and sex among 15-75 years was used to
obtain weighted prevalence of male, female, and both sex in this study according to
the sampling scheme. Therefore, an estimation of the prevalence of drinking among

village samples likely to be able to reflect the true rate of alcohol drinking in general.
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The finding from this study seems to represent the rate of drinking in general of the

study area [110].

The two-stage cluster sampling and stratified systematic random sampling
was implemented to recruit samples into the study, it resulted in a rather large error of
estimation prevalence of alcohol consumption among 15-75 years in Pakham district
as well as age, sex, and age-sex prevalence of alcohol consumption in this study area.
As a result of large error of estimation the drinking prevalence, it makes a rather wide

range of confidence interval of the prevalence [110].

Sample size for multilevel ordinal logistic regression, a larger number of
villages is more important than a large number of individual per village. Number of
village is suggested to lie from 30-50 with size of sample per village is at least 30 [41,
100-102]. Total of 40 villages with 32-34 individuals age 15-75 years per village was

recruited into this study as suggested.

5.2 Statistical analysis

5.2.1 Ordinal logistic regression

This cross-sectional study aimed to identify factors significantly predicted
factors level of drinking status. There were 5 different levels of drinking status: never
drinking, ever drinking, mild, moderate and heavy drinking. The proportional odds
model or call cumulative logit model were identified to account for the risk of various
drinking level. Using binary logistic regression causes loss detail of data on drinking
level since drinking status was grouped into two levels: nondrinking and drinking. The
ordinal logistic regression was applied as an extension of the binary logistic
regression. Moreover, ordinal logistic regression showed the four possible models and
category comparisons that are possible. The -2log likelihood (-2LL) change in
deviance was used to examine model fit. A significant (p-value < 0.05) change in the
-2LL statistic between the baseline model and the final model demonstrate that the

predictors were jointly significant based on the likelihood ratio test. The model was
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used to predict cumulative probabilities of each ordinal outcome therefore the ordinal
with the higher score was determined as the predicted outcome compared with the

lower ordered outcome.

For ordinal logistic analysis, proportional odds model assumes the same
slope across all response levels. The test of parallel lines assumption of each variable
was performed whether the proportional odds assumption was not violated. The
proportional odds assumption for modeling category data suggests that the cut point
specific odds ratios are homogeneous and this assumption was tested using Wald test
to compare the estimated model with one set of coefficients for all categories to a
model with a separate set of coefficients for each category [111]. It can be explained
that violation of the main model assumption can lead to invalid results. They were five
levels of the response outcome. As a result there were four lines to investigate for
parallelism. Therefore, there is a higher chance to violate parallel assumption. Only if
the assumption of proportional odds is reasonable, the proportional odds model should
be applied, if not it should be accomplished by other techniques such as the
generalized logits model [112]. Furthermore, pair comparison using multi-level binary
logistic should be made. Since there was only one line, this method does not concern

about the parallel assumption.

5.2.2 Multilevel ordinal logistic regression analysis

Drinking status measured on an ordinal scale and data were obtained
through natural hierarchies such that individuals are nested within the villages that are
influenced by the village. Therefore, multilevel models were useful for this type of
data because a multilevel study concerns a population with a hierarchical. In this
study, the higher-level units or villages were assumed to be independent. Analyzing
the performance of individuals, researchers realized that observation of individuals in
the same village were not independent of each other [113]. Multilevel analysis, an
analysis that distinctly models the manner in which individuals are grouped within
villages has several advantages [40-43]. First, multilevel analysis enables data analysts
to obtain accurate statistical estimates of regression coefficients. Second, it provides

the estimated standard errors that tend to be underestimated due to clustering of



Nipaporn Butsing Discussion / 140

observations within units and accommodates the hierarchical structure of the data. The
average or intra-class correlation between variables measured on individuals in the
same village will be higher than average correlation among variables measured from
the different village. A strict the assumption of independence of the observations has
to be met when using conventional regression analysis. If this assumption has been
violated, the standard error estimates of conventional statistical test are
underestimates, and the results lead to inaccurate conclusion. Thirdly, by allowing the
use of covariates measured at any of the level of a hierarchy, it enables to explore the
extent to which the differences in drinking status between villages are explainable by
factors of village. However for zero frequency cells, an estimate of coefficients can be
made but error of estimation may be rather large. For this study cross-tabulation
between 5-level of drinking status and level of self-efficacy resulted in zero frequency
in one cell of table, re-grouped of the level of either drinking status and self-efficacy
was not made. Estimation of logistic coefficient can be made but its error was very

large as can be seen from 95% CI of OR [109].

In this study, individual-level factors namely self-efficacy, perceived risk
on drinking, accessibility to alcohol, monthly income and availability of information
on anti-drinking are related to drinking. However, village-level factors were not found
to be related to drinking status base upon the final model but it found that the variance
of village-level explained the difference in village linked factors (ICC=0.113). The
intra-class correlation points that village tend to perform at comparable levels, even
though low intra-class correlation is less than 0.4 indicates relatively small variability
among village [46]. The village-level factors in this study were not significantly
predicting drinking status, due to homogeneity of sampled villages or village factors

may not sufficient to eliminate the differences that exist among villages.

The intra-class correlation coefficient (ICC) is an indicator of how strongly
residents in the same village resemble each other as compared with residents in other
villages. It was estimated as the ratio of between village variance divided by the total
of between village variance and within village variance. The ICC ranges between 0

and 1, if ICC equals to zero, indicating no village variation at all and if ICC equals to
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one, indicating perfect variation is due to difference among villages. If ICC is trivial,
there is no meaningful average difference among villages on the drinking status. While
intra-class correlation shows less than 0.4, 0.4 to 0.75 and greater than 0.75 indicate

relatively poor, good and excellent among village variations, respectively [46, 114].

In this study, individuals were nested within villages. The need for a
hierarchical analysis depends partially on the size of the intra-class correlation.
Therefore, the number of subjects need to detect significantly effects from multilevel
analysis [114]. The intra-class correlation for this study was 0.113 indicated that 11.3
percent of the variability in drinking status lies among villages. This figure means that
the assumption of independent observation in conventional linear regression model is
no longer valid when dealing with cluster data like in this study in which individuals
nested within village. It was improper to analyze cluster data because it may face with

the problem of type I error increasing [114].

This study has confirmed that multilevel analysis is better than
conventional analysis, since the -2 log likelihood (-2LL) of multilevel ordinal logistic
regression model is lower than conventional ordinal logistic regression model as
shown in Table 5.1 [115]. In addition, conventional ordinal logistic regression may
artificially enlarge the amount of independent variables that incorrect when measuring
the data at the high level of hierarchy. In other word, conventional logistic regression
tended to increase the statistical significance for the effects of variables measured at
the village-level compared to the level of significance indicated by the multilevel
model [116]. Analyzing by ignoring the structure of the data lead to obtain the invalid
result therefore it was advantageous to use multilevel models to approach data in

research are frequently structured hierarchically.
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Table 5.1 Comparison the result of multilevel and conventional ordinal logistic

regression on drinking status

Multilevel Conventional
Variables ordinal logistic regression ordinal logistic regression
B S.E 95%CI B S.E 95%CI
Self-efficacy (High®)
Moderate 0.22 031  -0.38,0.83 021 030 -0.37,0.80
Low 3.69 0.28 3.14,4.25 3.67 026 3.15,4.17
Perceived risk (High®)
Moderate 2.71 0.49 1.82,3.61 269 044 1.83,3.55
Accessibility to alcohol (Uneasy®)
Easy 2.46 0.62 1.25,3.67 245 059 1.27,3.59
Monthly income in Baht (>20,000°)
<5,000 -0.05 031  -0.66,0.57 -0.04 031  -0.65,0.58
5,000-9,999 0.54 032  -0.09,1.16 053 032 -0.10,1.16
10,000-14,999 0.14 034  -0.53,0.81 0.13 033 -0.52,0.78
15,000-19,999 0.99 0.45 0.10, 1.88 098 044 0.12,1.84
Availability of information on anti-drinking (YES®)
No -0.38 0.17 -0.72,-0.03 -0.37  0.16 -0.67,-0.05
-2 Log Likelihood 1,804.60 1,809.64

¥ Reference group

5.3 Drinking prevalence

Prevalence of current drinking among 15-75 years of age living in Pakham
district was 51.4%. The prevalence found in this study was higher than the report of
current drinking among 15 years and over of the country, the northeastern region and
of Buriram province, 30.0%, 35.4% and 37.8% respectively [10].The difference may
be due to sampling method and estimation used in this study. The age and sex
structure among 15-75 years population of Pakham district was used to weight
prevalence of drinking according to the sampling scheme which the result obtained is
much closer to the prevalence in the population than un-weighted prevalence [117].
The prevalence of heavy drinking using AUDIT found in this study was 8.9%. It was
lower than the report of the northeastern and Buriram province (15.2% and 24.2%

respectively) [10], in which defined heavy drinking as 50 grams of pure alcohol drink
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at least once a week for 12 months continuously. It can be explained that the definition

and measurement used are different.

The prevalence of alcohol dependence (AUDIT > 8) from this study was
30.9% that was higher than the survey conducted among 15-60 years of Udorn-Thani
Provincial Health Office, which was 12.2% [118]. It can be explained that the
difference of sampling method and the method of data collection. Self administered
was applied for the Udorn-Thani survey, may results in under estimation. According to
the National Household Survey for Substance and Alcohol Use (NHSSA) reported
drinking prevalence in various regions of Thailand, the prevalence of current drinking
was highest in the north and northeastern region but not in the southern [119]. This
may be explained that belief, religion and lifestyles of those resided in the southern are
different from those living in the northeastern especially in Pakham district. Those
living in the south are Muslim but those in Pakham are almost all Buddhism. The
cultural and lifestyles seem to similar between the north and northeastern that alcohol
drinking has a long history in these regions, it has been used to express appreciation
and gratitude as offerings to supernatural beings or spirits to bring prosperity and to
gain protection, to relieve fatigue after work. Some belief that a sip of alcohol increase
appetite, help to sleep, increase energy, control blood pressure or reduce risk of

cardiovascular disease [3, 13].

Considering the prevalence of alcohol consumption in South-East Asia
Region were 21.7%. Moreover, the estimation of five-year trends in recorded adult per
capita alcohol consumption (%) by WHO showed an increase noted in the South-East
Asia Region was 68.3%, while the trend of alcohol consumption was stable in other
region [2]. It can be explained that the legislation that attempt to control alcohol
beverages availability is not fully enforced or is not effective. Thus, the drinking
prevention program and provision of information on drinking should be introduced as
much as possible. The difference of tools used to collect data can result in the
difference of drinking prevalence in which some study collected the data by using self-
administered questionnaire. The response to the question on amount, frequency and

duration of drinking may be under reported.
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The prevalence of current drinking by sex in this study, male was 2.3 times
of female. Classified by level of current drinking, the prevalence of mild level of
drinking between male and female was not different, but for the moderate level of
drinking male was 5.0 times of female as well as male drink heavily was 12.8 times of
the female. It was revealed from this study that males obviously drink more than
female. Both quantity and frequency of drinking were more prevalent among males
than females [2, 36, 69, 71, 73, 86, 120-122]. Considering drinking by age of this
study, the highest prevalence of heavy drinking was found among 15-24 years of age
(13.0%), and it was decreasing as an increasing age [19, 71, 86, 122]. However, the
prevalence of female current drinkers was highest among age 25-44 years and it was
declined as an increasing of age. Cultural and social norms in northeastern region of
Thailand may contribute to the low drinking prevalence among females. Female
drinking is not accepted in traditional norms, especially among young women.
According to the report of the Australia National Drug Strategy Household Survey, the
prevalence of current drinking male was 2-3 times of female among those 14 years and
older. It is interesting that the prevalence of daily drinkers increased with age
especially among those 60 years and older. The trend of daily drinking by age was
rather similar between male and female [71]. This may be explained that the lifestyles
and social norms in Australia may contribute to drink among elder since alcohol
beverages including wine, beer, spirit and others. Sipping alcohol beverage before
meal may increase appetite, help to sleep well. Some belief that regular small amount
of alcohol intake help to control blood pressure as well as reduce risk of

cardiovascular disease [14, 15].

5.4 Individual-level factors

Individual-level factors included into this study comprised predisposing
factors, enabling factors and reinforcing factors. The following discussion was mainly
based on final model of multilevel ordinal logistic analysis as well as univariate and

descriptive analysis.
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5.4.1 Predisposing factors

Considering drinking by marital status, prevalence of drinking currently
among single was higher than the non-single persons in this study (64.2% and 47.8%
respectively). Prevalence of heavy drinking for single was also higher than non-single,
(18.9% and 6.2% respectively). It was revealed from this study that those single whose
age 15-75 years are about 1.5 times more likely to drinking currently and about 3
times more likely to drinking heavily than non-single person of the same age group.
Drinking was more prevalent among singles than non-singles [19, 36, 37, 69-71]. The
most plausible reasons of decreasing drinking after married are an expectation of their
spouse, high responsibility to family including expenses, having more activities with
their family and less time to hangout. Likewise, the prevalence of stop drinking among
non-single was three times of single. Moreover, it revealed from this study that marital
status was significantly associated with drinking at p-value < 0.001, but it was not
included in the multilevel ordinal logistic regression analysis because the assumption

of parallel lines of this variable was violated.

It revealed from this study that cigarette smoking was significant risk of
drinking. It could be used to predict drinking among those 15-75 years of age. The
smokers were more likely to drink alcohol about 5 times higher than non-smokers.
Drinking and smoking are highly correlated. The strongest predictor of alcohol
consumption was smoking [72-74]. The association between cigarette smoking and
alcohol drinking is likely to be attributable to multiple factors, including sensational
seeking, impulsively, stress [123], as well as family and friend influences, social,
economics, advertising and alcohol and tobacco availability are also joined with both
initial and continued alcohol and tobacco use. Besides, alcohol and tobacco use were
based on the effectiveness of control strategies as well. This finding is similar to the
other studies [74, 123]. Patterns of alcohol drinking and cigarette smoking were
concomitant among those 15-75 years old should be considered when planning
preventing program to their behaviors. Even though this study revealed that cigarette
smoking was significantly associated with alcohol drinking at p-value < 0.001, but it
was not included in the multilevel ordinal logistic regression analysis because the

assumption of parallel lines of this variable was violated.
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Prevalence of current drinking at different level of knowledge was rather
similar, but the prevalence of heavy drinking was highest among those 15-75 years at
poor level on the consequences of drinking on their own health. Those age 15-24 years
had better knowledge of the effect of drinking on health than other groups of age, and
those having high educational attainment and high monthly income also had better
such knowledge. Other individual characteristics including in this study seemed to
have no relationship to the knowledge. Knowledge on the consequences of alcohol
drinking on their own health should be emphasized. It is interesting that knowledge on
drinking law among drinkers was better than non-drinkers. Knowledge on health effect
was not associated to drinking status among those 15-75 years in this study but
researcher found that knowledge on drinking law was associated to drinking among
them. The finding supported that disseminating drinking hazard material, mandating
health warning on alcohol containers or advertisement did not make stop or reduce
drinking [71, 76, 77, 124]. It might be due to the reasons that in an environment in
which many competing messages are received in the form of marketing and social
norms supporting drinking, and in which alcohol is easily accessible, then it did not
lead to sustained changes in behavior. Even though knowledge could not used to
predict drinking status among those age 15-75 years in Pakham district, the
information about the severely possible harm to both drinker and non-drinker may
influence on making an informed decision to stop or not start drinking. Nevertheless,
warning labels are important to help establish a social understanding that alcohol is a
hazardous commodity, introduction of warning should be larger, more graphic and
even using alternating messages such as stop drinking for important person or his/her

beloved one in their life, these may affect to behavior.

Perception on alcohol consumption comprised perceived severity and risk
on alcohol consumption. Since almost all of the respondents in this study were at high
level of perception on severity and risk of alcohol consumption, therefore the
characteristics of adult did not seem to relate to both perceptions. For those two
perceptions on alcohol drinking, those at higher level of income and non-smokers
seemed to have better perception on severity and risk of alcohol drinking. Considering

relationship between knowledge on both health effect and law and perception on
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severity and risk, it was found that those age 15-75 years who were high on knowledge
having better perceived severity and risk. The finding confirmed that having high
perceived severity and risk lead to decrease drinking [77, 78]. From the selection of
individual-level factors significantly predicted drinking status among the study
population, only perceived risk on alcohol drinking was included into the model. The
lesser they perceived risk on alcohol drinking was the higher the risk of heavy
drinking (OR 14.83 with 95% CI: 6.15-36.87). This finding is similar to the previous
study which heavy drinkers reported lower self-perceived impairment compared to
light drinkers [78]. Therefore, provide more information on alcohol consumption
continuously to increase their perception on severity and risk of alcohol drinking

enable to decrease drinking.

Most of communities perceived problems and effects on drinking but
rather minimal realized about it [34]. Therefore, it is essential to provide problems and
harm of alcohol drinking to communities and government in order that be aware about

the consequence of drinking and search for the ways to reduce and stop drinking.

Self-efficacy to refuse drinking alcohol, 77.3% was at high level. The level
of drinking refusal self-efficacy was increased as an increasing of age. This may be
explained that the older had more experiences and maturities than the younger, it can
influence to having high level of self-efficacy. Besides, elder may have deteriorated
health and have chronic disease such as diabetes mellitus, hypertension, cardiovascular
disease and so on that resulting in reduce or stop drinking among them [4, 125, 126].
The single had been at less level of refusal as compared to non-single. Considering
sex, female had better refusing than male on this aspect. This may consider that life
skill of female is better than male. Regarding the educational attainment, the higher
educational school was the lesser the proportion of ability to refusing. This may be
explained in term of social influence that those who were at high level of education
having more sociability than those who were at low education, joining the party or
meeting always having alcohol beverages. The respondents having problem on their
health seemed to have better self-efficacy than those without health problem. This can

be explained that those who already had problem on their health concern about
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negative factors on health than those who are still healthy. Those who responded of
being regular smokers, only 52.0% was at high level as compared to the non-smoker
which 87.3% was at high level of self efficacy. It can be concluded that the non-
smokers had ability to control themselves not to drink better than those who were
smokers. Proportion of family members and closed friends drink are related to the
level of drinking refusal self-efficacy. Variation of those characteristics correlated to
self-efficacy should be emphasized when designing intervention programs on
improving refusal self-efficacy. Self-efficacy provided positive consequence to
alcohol drinking and it is the most important factor which influence to current and
heavy drinking since it was the first individual-level factor being selected into the
model. This finding was confirmed with other studies [81, 82]. Moreover, the risk
factors (i.e. social influence) and protective factors such as social pressure, emotional
relief and opportunistic drinking refusal self-efficacy can predict both drinking
initiation and cessation [80]. Among those age 15-75 years not only need knowledge
and motivation to change their behavior, but also a high level of confidence, percieved
ability and perceived capability to resist doing negative behavior. In other hand, self-
efficacy is significantly importan to prevent and stop drinking alcohol thus a drinking
preventing and quitting programs should not only provide information about health

risk drinking but also continuously making skill to resist drinking alcohol.

5.4.2 Enabling factors

The result of this study shown that alcohol beverages retails were available
nearby residence and work place, since almost all of them (98.0%) reported that they
can easily access to alcohol beverages everywhere they are. Moreover, some of them
informed that they bought alcohol from illegal or home-made liqour shop. According
to the law of limited time to sell alcohol beverages only between 11.00-14.00 hours
and 17.00-24.00 hours [65]. Only 0.7% experienced of purchasing alcohol beverage
according to the law permitted time. Retailers still ignore the permitted time. Besides,
in context of Thailand as well as Pakham a district in Buriram province of the
northeastern, there are many easy ways to drink alcohol such as home-made liquor in
somewhere or some people, can buy spirits from bootlegger and retail shops that sell

herbal liquor called “Soom ya dong”. Only 1.1% was refused when buying alcohol
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beverages, since those ages below 20 years in this study were 12.7%. It can be
explained that the restriction of sales and consumption by people below a legal
drinking age are ineffective, this finding was confirmed with other studies [2, 88].
Above all, easily access to alcohol beverages demonstrated that the legislation which

attempts to control alcohol availability is not fully enforced or is not effective.

Attitude on increasing price of alcohol beverage was inquired, about nine-
tenth informed that an increasing price of alcohol beverage have no any effect to
drinking and continue to drink even it was expensive and some of them response of
buying in small portion instead bottle. Only 10.1% reported that an increasing price
had an effect on their drinking. Considering the attitude of increasing price and
drinking, the prevalence of heavy drinking among those informed increasing price had
an effect on drinking was 1.35 times of those reported that increasing price had no
effect on their drinking. This finding was consistent with other studies that heavy
drinkers are hardly responsive to price variation or can say that a rise in alcohol prices
leads to less alcohol consumption [55, 58, 76, 127]. However, it is contradicted to
other studies that increasing price could not reduce heavy drinkers [128, 129]. It
remains unclear whether increasing price of alcohol has an impact on reducing alcohol
consumption. However, increase in price may prevent some from drinking and force
some drinkers to quit or decrease drinking. The society will benefit not only from

reduced drinkers, but also from decreased harm caused by drunken person.

Availability of information on anti-drinking is a protective factors of
alcohol drinking, majority of the study population in Pakham had ever seen an anti-
drinking campaign and warning messages. Television was the most common source of
information. Drinker seemed to experience such information more than the non-
drinker, it can be explained that non-drinker does not often involve in alcohol then
they would ignore about it. Since this study was a cross-sectional survey, causes of
drinking cannot be identified, but only factors associated to drinking [130].
Availability of anti-drinking was significantly related to drinking status in this study.
Since almost all of them in village have ever seen an anti-drinking campaign from

various sources throughout the years, homogeneous of this individual-level factor may
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contribute to the findings. This finding is supported by previous studies [90, 92].
Although drinker obtained information on anti-drinking more than non-drinker but
drinker still not stop drinking then providing all consumers with information about the
effects of alcohol is needed. Moreover, the Thai Ministry of Public Health and other
related organizations should be interested in developing awareness through several of
media which may influence on changing drinking behavior. It is not only help drinker

to quit drinking but also prevent initially drinking.

5.4.3 Reinforcing factors

About three-fifth of the population in Pakham district reported of having
drinker in their family. Majority reported that they had 1-2 drinkers in their family and
family member of the related blood was more likely to influence alcohol drinking
currently and heavily. Proportion of family member drink did not have a difference on
their drinking status. From the univariate analysis, the higher proportion of family
member drink was not increased the chance of drinking. It can be explained that
having drinker in family especially closed relatives influence their drinking behavior
by ignoring the number of drinker in family. In other word, it is not important how
many drinker in the family have, but only single drinker whose was closed relative can
inflence to drinking alcohol. This finding can be described in term of family history
drinking as supported by other studies [131, 132]. It can help to know that those who
were at high risk to initiate drinking alcohol then the related person or organization

should be aware to prevent dinking.

About three-forth reported of having closed friends drink. Having closed
friend drink can influence on alcohol drinking as the finding in this study. The
prevalence of current drinking among those having closed friends drink was 4.61
times of those having none of their closed friend drink. From univariate analysis, the
higher proportion of closed friends drink was the more the chance of alcohol drinking.
This factor was significantly predicted drinking status among those age 15-75 years.
Closed friend have a great influence on making the decision to become a drinker and
from he current study it was found that a 1 percent increase in the propotion of closed

friend drink increases the odds of becoming drinkers nearly 4 percent. This result
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confirm the findings from other studies, in which those who had friends drink were
more likely to be a drinker [70, 85, 94]. In general, friends or even co-workers are
powerful in both positive and negative health behaviors, whenever they get together
they tend to do the same as the group member done. It does not matter, it is a positive
or negative behavior. This finding suggests that friends can be used as an important
resource to reduce drinking as mentioned that friend are also powerful in positive way.
Therefore, instead of hanging out with friends but they are encouraged to join helpful
activites such as a group handicraft, charity, or help addicted alcohol person in quit

drinking program. It may be decreased drinking problem.

5.5 Village-level factors
From multilevel ordinal logistic regression analysis, none of the village-
level factors was included into the model. The following discussion was mainly based

on univariate analysis.

Type of village in this study was grouped according to local administration
as municipal and non-municipal areas. Drinking status among those resided in both
areas were not significantly different. It can be said that type of village in this study
was not influence to drinking status, since the socio-cultural context in Pakham
seemed likely to similar even in the different setting. Most of villages of Pakham
district were in rural environments, the anti-drinking policy and law enforcement may
not fulfilled resulting in excessive drinking and crime as supported with the previous
study [32]. To prevent from drinking heavily and consequence of drinking, drinking

policy should be made in particular for rural community; especially for Pakham district.

The most common occupation in the village was not recruited into the
multilevel ordinal logistic model. However from univariate analysis, crop-farming and
labor seemed to drinking more than those in rice-farming villages. This finding can be
explained that labor always work with their co-workers and drinking together after
work or often that the employer give them alcohol beverages like a prize for good

work and for support relationship. For crop-farming, most of their plants were rubber
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tree and cassava which could make a lot of money such that these farmers can afford

to purchase alcohol beverages.

Housing and selling liquor shop ratio considered as alcohol outlet density
was not included into the multilevel ordinal logistic model. This finding is the same as
previous study [96] but contradicted to other studies [37, 97] which reported that
greater density of alcohol outlet is associated with increased alcohol consumption and
related harms. Although hosing-liquor shop ratio was not significantly associated to
drinking status among those age 15-75 years in this study, but if alcohol buying was
inconvenient then the drinking was discontinuous and not enjoyable may be resulted in
stop drinking. Therefore, the regulation of alcohol beverage density and strictly
reinforced time to selling alcohol as legal permitted may be a useful public health tool

for the reduction of excessive alcohol consumption and related harms as well.

Health promoting village program which has been promoted throughout
the country, anti-alcohol consumption is a part of drug addiction in health promoting
program implemented in the village. In this study reported about two-fifth of the
villages responded of having an anti-drinking activity in the last one year. Health
promoting village program was not included in the multilevel ordinal logistic model.
This finding is contradicted to other studies [90, 98, 133] reported that current
drinking and heavy drinking is inversely associated with health promotion activities. It
may be explained that the health promotion activities in this study area may not
enough to change drinking behavior of population. From talking with some local
people, liquor was provided after the meeting on anti-drug used in some villages. The
prevention and reduction of alcohol problem at village-level should support and
increase the programs such as public media campaigns, alcoholism recovery efforts,

school education and instruction of Sub-district Health Promoting Hospitals.

The community empowerment program provides rural communities with
the knowledge and skills necessary to lead initiatives for social change in good
sustainable way. It is strengthened community by social participation of each

community such as socioeconomic development, health promotion and prevention of
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drug addiction including alcohol consumption [95]. In this study, the factor of
community empowerment program was not recruited into the multilevel ordinal
logistic model. This finding was similar to previous study, [86] social participation
was not associated with alcohol consumption. It may be explained that the question or
investigation on this issue may not exactly specify on community empowerment
program about drinking, but question only inquired that each village has implemented
the community empowerment program or not. The answer “yes or no” may be too
rough to be evaluated since the detail of activities in the community empowerment
program may not include anti-drinking, but other activities else such as exercise or
agricultural development. Such that, this may be the reason of community
empowerment program was not associated to drinking. People especially in rural areas
seemed to concern more on drugs prevention and earning for their living such as
improvement of agricultural products, price of rice and cassava. However anti-alcohol
drinking is less concerned in most of the village. Alcohol drinking may lead to use of
illicit drugs. Moreover, alcohol can make drinker loose controlling themselves. As a
result of drinking especially heavy drinking may cause and ability to perform on their
jobs and cause health problem. If villagers including village leader and related
organization put more emphasize on anti-drinking, it will make adjacent benefits such
as reducing the chance to use illicit drugs and do the job more effectively resulting in
increasing the productivity. All of the village headmen in this study informed that they
agreed to support anti-drinking policy and it will be more powerful if village headman

and their residents join the action of anti-drinking together.

In summary, village-level factors were not associated to drinking among
those age 15-75 years in Pakham district, it does not mean that village context and
village environment do not play an important role in drinking among those who 15-75
years of age. The village-level factors in this study may not fit enough to explain the
variation of villages. Further modeling efforts could be focused on including
additional school-level predictors to try and reduce this variability. Village should keep

the reducing and quitting alcohol drinking policy according to alcohol control law.
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CHAPTER VI
CONCLUSION AND RECOMMENDATAIONS

6.1 Conclusion

Total of 1,293 population aged 15-75 years with the same proportion of
male and female in Pakham district was recruited into the study. Prevalence of
drinking after being weighted by age and sex of the population aged 15-75 years
resided in Pakham district, 51.3% were current drinkers. Considering level of drinking
of drinking status, 20.4%, 22.0% and 8.9% were at mild, moderate and heavy
respectively. Male were drinker more than female especially heavy drinker, male was
12.8 times of female. The highest of prevalence of heavy drinking were at aged 15-24
years (13.0%). Single persons had the higher prevalence of current drinking than non-
single one (64.2% and 47.8% respectively). Heavy drinking among the single were
about three times of the non-single. The higher the level of educational attainment was
the more the prevalence of current drinking. Smokers were more likely to be drinkers.
Closed friends and family members of the same blood lineage were more likely to
influence to consume alcohol. An average age at start drinking was about 21.3 years
and the most common type of alcohol beverage at first drink was white spirit (46.7%),
followed by beer (22.2%). The most common reason of first drink (85.0%) was
friend’s persuasion. Knowledge on drinking laws was much better than the knowledge
of drinking on health effects. Only 4.4% were at good level of knowledge on health
effects, and 89.9% were at good level of knowledge on drinking laws. Heavy drinker
had less knowledge of health consequences on drinking but had better knowledge on
drinking laws. Perceived on severity and risk of alcohol consumption were similar,
since 98.3% and 98.4% were at the high level of perceived severity and perceived risk
on drinking respectively. The non-drinker was at a better perception on severity and
risk of drinking than the drinker, especially heavy drinker. For self-efficacy, an ability
to prevent him/her from drinking, only 4.2% were at the low level of drinking refusal

self-efficacy and 77.3% were at the high level. Female had better self-efficacy than



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biostatistics) / 155

male. Those who were at low self-efficacy were more likely to be the current drinker
than those at the high level. Considering accessibility to alcohol beverages, a majority
(98.0%) informed that alcohol beverages was easy to access to since it was available
everywhere nearby their residence and work place. Only 0.7% responded of buying
alcohol at the time permitted by law. Most of the respondents (89.1%) reported that an
increasing price of alcohol beverage would not have any effect on their drinking. A
majority (91.3%) had ever heard an anti-drinking campaign. The most common source
of anti-drinking was television (89.1%). Only 9.5% of drinkers informed that they had
ever attempted to quit drinking. The most common reason of unable to quit
successfully were friend” influence (80.7%), followed by less ability to control
themselves (45.6%). Family member (78.7%) were the most important person who
advice them to quit drinking. Public health personnel, doctor/nurse, drinking cessation

clinic, friend and monk also played roles on quit drinking to drinkers and ex-drinkers.

Among 40 villages recruited into this study, 70.0% of villages located in
non-municipal area and the rest were municipal area. There were 4 languages; Isan,
Thai, Thai-Korat and Khmer use for communication in the study district. The most
common occupation in village was rice farming (82.5%), followed by crop farming
(15.0%). All villages informed that liquor was always available in wedding ceremony,
New Year celebration Songkran festival. There were three activities that all villages
reported of alcohol free; worship a deity, candle procession on Buddhist lent day and
political election activities. About 37.5% of the villages responded of having an anti-
drinking activity in the last one year.

The multilevel analysis to investigate the association between individual
and village factors and current drinking status, the model fitting process started with
an empty model. This was the first multilevel ordinal logistic regression which was
fitted with no variable; this model provided an intra-class correlation (ICC) indicating
that 19.2% of the variability in drinking status of respondents lies among villages.
Then a set of individual characteristics with strongly significant likelihood ratio (LR)
and met the parallel lines assumption namely self-efficacy, perceived risk on drinking,

accessibility to alcohol, monthly income and availability of information on anti-
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drinking were included to the model. Then the effect of both individual-level and
village-level characteristics on drinking was considered to be included for the further
step. Village characteristics, namely common occupation, community empowerment
program, health promoting village program, housing-selling liquor shop ratio and
language use were tested whether they were significantly related to drinking status.
None village-level characteristics were significantly related to drinking status, since p-
values of these variables were greater than 0.05. Comparison of model fitting between
the model contained only individual-level factors and the model contained both
individual-level factors and village-level factors revealed a non-significant change in
-2Log likelihood statistics 1.060 with degree of freedom 7 and p-value 0.983. The
likelihood ratio test of fit statistics and non-significant estimating parameters of
village-level suggested that not to retain characteristics of village in the model. Therefore,
the model that can best explain the relationship between the set of exploratory variables and

ordered responses of drinking status was the model contained only individual-level factors.

Odds ratio for each of individual-level factors and 95% confidence
intervals shown individual factors had more effect on drinking status than village
characteristics in this study. Since all exploratory variables fitted to the assumption of
parallel regression, it means that odds ratio of each independent variable are equal in
all the set of category responses. Among those who were at low level of self-efficacy
had higher risk of drinking heavier as compared to those at high level (OR 39.98 with
95% CI: 22.94-69.68). Those who were at moderate level of perceived risk on
drinking were likely to drink heavier 14.83 times than those at a high level of
perceived risk (95% CI: 6.15-36.87). Heavy drinking among those who were easily
access to alcohol beverages were drink heavier 11.62 times more than those who were
uneasily to access to it (95% CI: 3.47-38.90). Considering monthly income,
respondents who earned 15,000 - 20,000 Baht were more likely to drink heavily 2.68
times as compared with those earned higher than 20,000 Bath (OR 2.68 with 95% CI:
1.11-6.49). However, other levels of monthly income were not statistically related to
drinking status. An unavailability of information on anti-drinking decrease 32.0% in
the odds for heavy drinking (95% CI: 0.49-0.97).
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6.2 Recommendations

6.2.1 Recommendation for further study

1) The result from multilevel ordinal logistic analysis shown that village-
level factors recruited in this study were not able to predict alcohol drinking. Further
prospective multilevel research is suggested to demonstrate a causal relationship
between drinking behavior and social norms which may influence on drinking.
Community empowerment and regulation on selling and alcohol drinking should be
considered, e.g. level of law enforcement and restrictions on alcohol selling and
drinking especially at the sub-district and village level, community-based program

(e.g. education and information, media advocacy, counter advertising and health promotion).

2) Moreover, further research should be conducted to investigate an effect

of sub-district, district and provincial level on drinking status.

3) Since multilevel ordinal logistic analysis based upon an assumption of
proportional odds (parallel lines assumption among various levels of drinking status)
some meaningful variables could not retained in the model. Generalized logits model
is suggested for further study. Furthermore, pair comparison using multi-level binary
logistic is also suggested. Since there was only one line, this method does not concern
about the parallel assumption.

4) A qualitative research is suggested to investigate individual factors
associated to drinking as well as community and environmental factors which may
affect on implementation of drinking law and regulation especially at the village and
sub-district levels. An in-depth interview and focus group discussion are suggested for

a better understanding the contexture factors to explain the causal inference.

6.2.2 Recommendation for implementation of the findings
Although village factors of this study were not related to drinking status
among population, but village should keep the control-drinking policy strictly

according the law of drinking control. Law enforcement on limited time to purchase
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alcohol beverages is only between 11.00-14.00 hours and 17.00-24.00 hours. This is
one method to prevent binge drinking cause negative consequences. Law enforcement
of prohibited of selling alcohol to youths below 20 years of age to prevent their
initiative drinking that may change to be the drinker in the future. Accurate and
adequate information on alcohol consequences are needed to support people change in
drinking behavior. In addition, warning labels can help establish a social
understanding that alcohol is a hazardous product. Drinking prevention program
should not only provide such information but also providing where they can get help

and advice for those who experiencing problems along with their families and friends.

Gender difference and alcohol drinking should be considered when

designing and implementing drinking prevention or anti-drinking program.

Since self-efficacy and perceived risk on drinking were strongly related to
alcohol drinking, community empowerment to realize on harmful of alcohol
consumption, especially in adolescent. Anti-drinking should be focused on young
generation to prevent them from becoming a new drinker. Life skills especially among

young people who are both in formal and non-formal education should be strengthening.

As a result from research worldwide, there are preventive measures that
have been implemented and evaluated their effectiveness on reducing alcohol drinking
among populations. A primary responsibility for formulating, implementing, monitoring
and evaluating public policies to reduce alcohol drinking have been performed in most
country worldwide. Moreover, sustainable political commitment, effective coordination,
sustainable funding and appropriate engagement of sub-national governments as well as

from civil society and economic operators are also essential for success.

Public policies, raising tax or prices of alcohol are an effective mechanism
for reducing alcohol problems. The government can use this measure without adding
expenses. However, the government needs to have defensive measure in illicit
distillery or illicit importation. This policy may influence to income tax, since a part of

the country income is from liquor tax. Moreover, manufacturers of alcohol are also the
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main sponsor of several activities and projects in the country which create the conflict
of interest. Sponsorship that promotes alcohol beverages should be regulated. Any
kind of promotions in connection with activities targeting young people must be
banned or restricted. Furthermore, the law and regulation of permitted time, place and
person on drinking have to be strictly enforced and strictly implemented at all levels
included at the village level.

Even though increasing price and tax of alcohol beverage may lead to
decrease drinking, but there are some drinkers altering to consume lower-quality
alcohol which having lower price. Most people change to drink lower-quality alcohol
with high degree or switch to consume lower-price brands to maintain their alcohol
consumption. To reduce alcohol consumption effectively by using tax/price measure,
therefore tax rate of low-cost alcohol beverages should be raised in higher proportion
than high-cost brands combined with price posting regulation in order to protect

beverage maker set too low price in some brands.

Raising tax/price policy may not effect to reduce alcohol consumption
directly. Since consumer is rather ignorant to its price but fulfill their drinking needs
instead. Therefore, policies to educate and inform people are needed in order to clearly
understanding on alcohol consequences including harms and health problems. It may
build up drinker’s consciousness to reduce and quit drinking; this policy will
accomplish if authorities provide useful information, and promote campaigns and

strategies to prevent drinking continuously.

Community is suggested to set up its own rule and regulation on selling
and drinking alcohol beverages through participation of all members and stakeholders.
Observations should be made to observe the success and failure of the community in
drinking law and regulation. The success and less success communities should share
their experience to others. For non-effective or less successful communities, further
investigation should be made to identify factors influence to less effective program.
Cultivation of conscious mind to change social value in using alcohol beverages

involve in festivals, celebrations or rituals may be inquired.
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