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Abstract

Tobacco use is a public health concern in the Republic
of Palau, where cigarette smoking and betel nut chewing
with tobacco are highly prevalent. In 2013, Palau enacted
the Fiscal Year 2014 Budget Act with Section 26 that
established an excise tax on tobacco products beginning
in 2014. This study assessed the impact of the tobacco
tax on adult and youth tobacco use prevalence, tobacco
importation, and household tobacco expenditure
between 2010 and 2024. Data were extracted from 3
adult population-based surveys (2011, 2016, 2023), 3
youth census surveys (2013, 2017, 2022), annual tobacco
imports data (2010-2024), and 2 Household Income and
Expenditure Surveys (2013, 2024). Among youth, there
was a significant decline between 2013 to 2022 in the
prevalence of betel nut chewing with tobacco by 69.5%
(36.4% to 11.1% [P<.001]), cigarette smoking by 51.6%
(35.3% to 16.9% [P<.001]), and any tobacco use by 51.6%
(54.8% to 26.5% [P<.001]). Among adults, there was a
significant decline between 2011 to 2023 in cigarette
smoking by 36.4% (36.0% to 22.9% [P<.001]) and betel
nut chewing with tobacco by 11.9% (49.6% to 43.7%
[P<.001]), but the overall prevalence of any tobacco use
remained stable. Annual tobacco imports decreased
significantly by 28.6% from 2010 to 2024, however,
average household tobacco expenditure increased from
2.4% to 3.1% of total household spending from 2013
to 2024. Despite the excise tax, tobacco use in Palau
remains high, highlighting the necessity for sustained
policy interventions, including periodic tax increase with
adjustment for inflation and the expansion of
evidence-based cessation programs.

Abbreviations and Acronyms

BRFSS= Behavioral Risk Factor Surveillance System

CHA= Community Health Assessment

HIES= Household Income and Expenditure Survey

NCD= non-communicable disease

PYTS= Palau Youth Tobacco Survey

STEPS= STEP-wise Approach to NCD risk factor surveil-
lance

WHO= World Health Organization

Introduction

The Republic of Palau is a small island nation located in
the westernmost part of the Pacific Ocean, 950 miles south-

east of the Philippines. The Republic of Palau is a sovereign
country that gained independence in 1994 and is affiliated
with the United States (US) under the Compact of Free As-
sociation (COFA). It is an archipelago made up of about 340
coral and volcanic individual islands, though only 8 of them
are inhabited.! Palau’s population is 17 614 according to the
2020 Census with the majority of the population residing
on the 2 main islands of Koror (65%) and Babeldaob (31%)
which are connected by bridge.2

Tobacco use is a major risk factor contributing to the
global burden of non-communicable diseases (NCDs), as it
is strongly associated with cardiovascular diseases, cancers,
chronic respiratory conditions, and other NCDs. Smoking
tobacco is a well-known cause of lung cancer and other
NCDs, while smokeless tobacco use is associated with can-
cers of the oral cavity, pancreas, and esophagus.3 Tobacco-
related NCDs contribute to premature death and place a
substantial burden on the healthcare system with about
57% of Palau’s adult cancers being tobacco-related.*

One unique use of tobacco in Palau is chewing young
betel nut (areca nut) with tobacco. Betel nut chewing is
common throughout Micronesia and chewers generally add
slaked lime and tobacco (most often sticks of cigarettes) to
their chew.5 The increasingly common practice of chewing
betel nut quid mixed with tobacco greatly increases a per-
son’s risk of bleeding gums, periodontal disease, oral le-
sions and cancer.3

Tobacco use in Palau is a significant issue with 55.0%
of adults in Palau reporting use any type of tobacco, com-
pared to 18.7% in the US.® In 2023, the Palau Hybrid Survey
reported that the adult betel nut chewing with tobacco
prevalence was 41.2% and cigarette smoking prevalence
was 20.8%. Although betel nut chewing with tobacco is un-
common in the US, according to the 2023 Behavioral Risk
Factor Surveillance System (BRFSS), the adult smokeless
tobacco use median prevalence in the US is 3.2% and the
adult smoking median prevalence in the US is 11.9%, high-
lighting significant tobacco use disparities in Palau com-
pared to the US.” The Palau Youth Tobacco Survey (PYTS)
conducted in 2022 indicated that 16.8% of youth smoke
cigarettes and 10.5% use smokeless tobacco, which is sub-
stantially higher than the youth cigarette smoking preva-
lence (1.4%) and the youth smokeless tobacco use preva-
lence (1.2%) in the US.8

Due to the high tobacco use prevalence in Palau, initia-
tives emerged by joining forces, efforts, campaigns, activ-
ities, and programs to fight against the tobacco epidemic.
On September 10, 2013, Fiscal Year 2014 Budget Act Section
26 (‘Palau Tobacco Excise Tax’) was signed into law. This law



stated that effective January 1, 2014, all cigarettes shall be
taxed at a rate of $3.50 per pack and on January 1, 2015, all
cigarettes shall be taxed at a rate of $5.00 per pack.? There
was no excise tax on tobacco in Palau before this legisla-
tion.

No previous studies have been conducted to assess the
impact of the Palau Tobacco Excise Tax. The aim of this
study was to assess the impact of Palau’s implementation
of a tobacco excise tax on adult and youth tobacco use
prevalence, tobacco importation, and household tobacco
expenditure.

Methods

Study Design

This was a descriptive retrospective study that examined
the impact of the Palau Tobacco Excise Tax on the preva-
lence of tobacco use among adults and youth, tobacco im-
portation, and household expenditure from 2010 to 2024 in
the Republic of Palau.

The NCD surveillance system in Palau monitors the
prevalence of NCDs, and their risk factors, including to-
bacco use. Adult tobacco use data for the period were ob-
tained from 3 comparable adult population-based surveys:
the World Health Organization (WHO) STEP-wise approach
to NCD risk factor surveillance (STEPS) Survey 2011-2013
and the Palau Hybrid Surveys in 2016 and 2023. The WHO
STEPS Survey 2011-2013 included 2184 adult participants
(aged 25-64 years), Palau Hybrid 2016 included 1768 adult
participants aged 18 and older and Palau Hybrid 2023 in-
cluded 1931 adult participants aged 18 years and older. Al-
though the STEPS and Hybrid Surveys are different, their
methodologies allow for comparison.10 For this study, the
datasets for both Hybrid Surveys were restricted to adults
aged 25-64 years to allow comparison to the 2011-2013
STEPS Survey. Therefore, 1405 and 1499 adults were re-
tained from the 2016 and 2023 Hybrid Surveys, respectively.

Youth tobacco use data were obtained from the WHO
Global Youth Tobacco Survey which is known to Palau as
the PYTS and conducted every 4 to 5 years. This is a census
survey that is administered to all students in grades 6
through 12 in public and private schools. Data from PYTS
2013 (n=1574), PYTS 2017 (n=1484), and PYTS 2022
(n=1479) were used in this study.

To determine tobacco use, the following tobacco use bi-
nary variables were obtained from both adult and youth
survey surveys: current cigarette smoking (cigarette smok-
ing in the past 30 days), current betel nut chewing with to-
bacco (betel nut chewing with tobacco in the past 30 days),
current smokeless tobacco use (any smokeless tobacco use
in the past 30 days), and any form of smoked tobacco use
(any form of tobacco smoked in the past 30 days). Note that
e-cigarettes were not considered tobacco use for this study
and were not included in any tobacco use estimates due to
the fact that (1) longitudinal data on e-cigarette use are
unavailable in Palau, (2) the Palau Tobacco Excise Tax did
not include e-cigarettes, and (3) e-cigarettes are banned in
Palau. These 4 tobacco variables were recoded into a new
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binary variable (current use of any tobacco products) to in-
dicate the prevalence of any tobacco use in the past 30 days.

Annual tobacco importation data are routinely collected
by the Republic of Palau Customs and Border Protection
Office which has a data system in place to collect tobacco
import tax data daily. Data collected are forwarded to the
Office of Planning and Statistics for storage and reporting.
Annual tobacco import data from 2010 to 2024 were used in
this study.

Household tobacco expenditure data are routinely col-
lected by the Household Income and Expenditure Survey
(HIES), a population-based survey which collects data on
household expenditure. The annual national tobacco ex-
penditures (by dollar amount) from the 2013-2014 HIES
(n=1145 households) and the 2023-2024 HIES (n=1192
households) were used in this study.!!

Analysis and Statistics

Prevalence of tobacco use for adults and youth was calcu-
lated for all available years and presented using line graphs
to display trends over time. Chi-squared tests for indepen-
dence were performed to assess whether the prevalence of
smoking, betel nut chewing with tobacco, and any tobacco
use changed significantly between survey years; P-values
of <.05 were considered statistically significant. Among
adults, tobacco use prevalence was also calculated by age
group for each survey year. Linear regression was per-
formed to test the relationship between annual tobacco
imports in kilograms and time in years; a P-value of <
.05 was considered statistically significant. All calculations
were performed using OpenEpi Version 3.01 (OpenEpi, At-
lanta, GA) and Epi Info 7 (CDC, Atlanta, GA).

Results

Between 2013 and 2022, youth betel nut chewing with to-
bacco prevalence significantly decreased by 69.5% (36.4% to
11.1% [P<.001]), youth cigarette smoking prevalence signif-
icantly decreased by 51.6% (35.3% to 16.9% [P<.001]) and
any tobacco use significantly decreased by 51.6% (54.8% to
26.5% [P<.001]) (Table 1).

Between 2011 to 2016, adult smoking prevalence sig-
nificantly decreased by 40.0% (36.0% to 21.6% [P<.001])
(Table 2). The decrease in prevalence of betel nut chewing
with tobacco by 11.9% (49.6% to 43.7% [P<.001]) and smok-
ing by 36.4% (36.0% to 22.9% [P<.001]) from 2011 to 2023
were statistically significant, but there were no significant
changes for any tobacco use between 2011 and 2016 or
2023.

Prevalence of tobacco use among adults by age group
from 2011 to 2023 is displayed in Table 3. In 2011, cigarette
smoking prevalence was highest among younger adults
aged 25-34 years at 43.0% (95% CI 35.9%, 50.3%). Between
2011 and 2023, cigarette smoking prevalence significantly
decreased among all age groups, remaining highest among
younger adults aged 25-34 years at 30.2% (95% CI 24.8%,
36.1%) in 2023. In 2011, chewing betel nut with tobacco was
most prevalent among adults aged 25-34 years at 51.9%
(95% CI 47.0%, 56.9%) and among adults aged 35-44 years
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Table 1. Prevalence of Tobacco Use among Youth by Type of Tobacco Use, Palau, 2013-2022

2017 % 2022 %
Type of Tobacco Use 2013 % [95%Cl] [95%Cl]
[95%Cl] P-value? P-value?
. . 31.2[28.9-33.7] 16.9[15.0-19.0]
Cigarette Smoking 35.3[32.9-37.8] 022 <001
. . 25.1[22.9-27.3] 11.1[9.6-12.8]
Chewing Betel Nut with Tobacco 36.4[34.0-38.8] <001 <001
45.5[43.0-48.0] 26.5[24.3-28.8]
Any Tobacco Use 54.8[52.4-57.3] <.001 <.001
@ P-value based on Chi-square test comparison to 2013 baseline.
Table 2. Prevalence of Tobacco Use among Adults by Type of Tobacco Use, Palau, 2011-2023
2016 2023
2011 % %
% [95% Cl] [95% Cl]
Type of Tobacco Use [95% Cl] P-value? P-value?
. . 21.6[18.6-22.8] 22.9[19.7-23.9]
Cigarette Smoking 36.0[32.6-38.4] <001 <001
. 46.8[44.4-49.6] 43.7[41.7-46.8]
Chew Betel Nut with Tobacco 49.6[47.5-517] 125 <001
59.0[56.2-61.3] 58.7[55.9-60.9]
Any Tobacco Use 59.5[57.3-61.4] 75 58

@ P-value based on Chi-square test comparison to 2011 baseline.

at 55.3% (95% CI 51.3%, 59.2%). Compared to 2011 betel
nut chewing with tobacco prevalence significantly de-
creased in 2023 among adults aged 25-34 years by 23.1%
to 39.9% [P=.002] and adults aged 35-44 years by 24.1%
to 42.0% [P<.001]. In 2011, the prevalence of any tobacco
use was highest among younger adults aged 25-34 years at
64.2% (95% CI 59.3%, 68.8%) and adults aged 35-44 years
at 63.4% (95% CI 59.5%, 67.1%). There were no significant
changes in any tobacco use prevalence among any adult age
groups between 2011 and 2023.

Figure 1 displays tobacco annual imports in kilograms
in Palau from 2010 to 2024. There was a 28.6% decrease in
tobacco imports during the period, from 31758 kg in 2010
to 22673 kg in 2024. The linear regression analysis showed
a statistically significant decrease in tobacco imports over
the period (F=6.22, P=.026), with an R2 of 0.324. The coeffi-
cient of determination reveals that approximately 32.4% of
the variance in tobacco imports is explained by changes in
years, indicating a moderate fit.

In the 2013-2014 HIES, the average annual income was
$25,600 with 2.4% of annual household expenditure de-
voted to tobacco expenditure. In 2023-2024, average an-
nual income was $33,289 with 3.1% of annual household
expenditure devoted to tobacco expenditure. Between 2014
and 2023, the proportion of households that reported to-
bacco expenditures increased slightly (52.2% in 2014 vs.
56.0% in 2024).

Discussion

This study represents the first assessment of the impact of
the Palau Tobacco Excise Tax since its implementation in

2014. The primary aim was to evaluate its effect on adult
and youth tobacco use, tobacco importation, and household
tobacco expenditure in the Republic of Palau between 2010
and 2024. Given that NCDs are the leading causes of death
in Palau and tobacco use is a significant factor, understand-
ing the effectiveness of this legislation is crucial for future
public health initiatives.

The findings of this study indicate a clear and statisti-
cally significant downward trend in the prevalence of betel
nut chewing with tobacco, smoking, and any tobacco use
among youth in Palau between 2013 and 2022. These trends
among youth suggest that the tobacco excise tax, poten-
tially alongside other ongoing prevention efforts, may be
contributing to a reduction in tobacco use among younger
generations. This is consistent with previous studies that
demonstrate youth sensitivity to tobacco excise taxes.l2
Despite these declines, the current youth cigarette smoking
prevalence in Palau (15.8% in 2022) remains more than
ten times higher than in the US (1.4%), highlighting the
need for sustained or intensified efforts. Such efforts in-
clude stricter enforcement on existing laws prohibiting to-
bacco sale to minors, school-based prevention programs,
high impact media campaigns, comprehensive smoke-free
laws, and building capacity for tobacco dependence treat-
ment and cessation services.13

Among adults, the smoking prevalence showed a notable
initial decline from 2011 to 2016 after the tax implementa-
tion, however prevalence remained fairly stable from 2016
to 2023. This stabilization suggests that while the initial tax
increase may have had an impact, its long-term effect on
reducing adult prevalence might have plateaued, indicating
a need for further intervention. This is consistent with find-
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Table 3. Prevalence of Tobacco Use among Adults by Age Groups and Year, Palau, 2011-2023

2016 % 2023 %
0,
[29‘;}/1(:"’] [95% Cl] [95% Cl]
Age Group ° P-value? P-value?
Cigarette Smoking
25.34 43.0[35.9-50.3] 317 [206i§—37.7] 30.2 [<23.é3i36.1]
35.44 33.6[27.9-39.6] 17.8 [<13.03i22.0] 25.9 [20144;-31.0]
45-54 34.2[29.4-39.5] 16.5 [<18.03i20.2] 17.0 [<1(3)§1-20.8]
55.64 33.1[27.2-39.3] 20.3 [<1(6).§i25,2] 18.3 [<13.01i22.1]
360 21.6 22.9
Total (32 6-&58 4] [18.6-22.8] [19.7-23.9]
: ’ <0.001 <.001
Chewing Betel Nut with Tobacco
25-34 51.9[47.0-56.9] 44.0 [3&3‘502] 39.9 [3(;‘6(;-46-1]
35.44 52.6[47.6-57.6] 42.0[36.7-47.5]
55.3[51.3-59.2] 41 <.001
45-54 44.5[40.0-49.2] 48.8[44.1-53.4]
48.4[44.7-52.1] 21 .90
55.64 46.1[40.5-51.7] 43.9[39.5-48.5]
42.7[38.4-47.0] .35 .69
49.6 46.8 437
Total y [44.4-49.6] [41.7-46.8]
[47.5-51.7] 125 <001
Any Tobacco Use
25.34 64.2[59.3-68.8] 60.5 [5‘31.33-66.3] 60.8 [5;1.87-66.7]
35.44 63.4[59.5-67.1] 61.6 [52.77-66.4] 59.1 [5139.2-64.3]
45-54 58.5[54.9-62.1] 55.7 [5%.41—60.2] 59.6 [5;.{)—64.1]
55-64 51.8[47.4-56.1] 284 [(;3(2)'2;63'8] 254 [5(2)'59 i5 291
59.0 58.7
59.5 [56.2-61.3] [55.9-60.9]
Total [57.3-61.4] 751 .58

@ P-value based on Chi-square test comparison to 2011 baseline.

ings from a similar study conducted in the US.14 Notably,
the current adult smoking prevalence in Palau (20.8%) re-
mains almost twice that of the US (11.9%). Although the
adult smoking prevalence and betel nut chewing with to-
bacco decreased from baseline, there were no significant
changes in prevalence of overall tobacco use among adults.
Reducing adult betel nut chewing with tobacco remains a
challenge because of its strong cultural significance. Chew-
ing betel nut is associated with social interactions and fos-
tering friendships, enhancing critical thinking in group dis-
cussions, and promoting concentration and relaxation.!> A
qualitative research study from Guam found that partici-
pants who attempted to quit acknowledged that betel nut
chewing plays a key role in socialization, which makes ces-
sation particularly difficult.16

It is important to note the unique uses of tobacco in
Palau, where betel nut chewing with tobacco is highly
prevalent, with almost all chewers adding sticks of ciga-
rettes to their chew. The highest smoking prevalence was
among ages 25-34 years, whereas those 45 years and older
maintained the highest prevalence of betel nut chewing
with tobacco across all surveyed years. Although the smok-
ing prevalence significantly decreased among all age groups
from 2011 to 2023 and betel nut chewing with tobacco
prevalence significantly decreased among younger adults
from 2011 to 2023, the prevalence of any tobacco use re-
mained fairly consistent among all adult age groups from
2011 to 2023. This suggests that many adult dual users may
have shifted their method of tobacco use but still contin-
ued to use at least 1 form of tobacco. With very limited
tobacco cessation services available in Palau, it is recom-
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Figure 1. Relationship between Annual Tobacco Imports in Kilograms and Time in Years, Palau, 2010-2024

mended to establish infrastructure and capacity for tobacco
dependence treatment and cessation services, such as one-
on-one sessions or group counseling run by trained coun-
selors to help people quit using tobacco.l”

This study found a statistically significant decrease in
tobacco imports in Palau from 2010 to 2024, providing evi-
dence that the tobacco excise tax likely impacted consump-
tion of tobacco products in Palau. Although many adults
are still using tobacco, it is possible that they have re-
duced the amount of tobacco they consume to reduce costs.
Further research could examine patterns of tobacco use in
Palau to evaluate the impact of the tobacco excise tax on
the amount of tobacco being consumed by users.

This study also revealed an increase in annual household
tobacco expenditures. Although the tax may have initiated
cessation, reduced consumption, or prevented initiation for
some, it places a financial burden on households that con-
tinue to use tobacco. This event often occurs with excise
taxes on goods like tobacco, where consumers continue to
purchase the product despite the increases which can re-
duce spending on essential items such as health, education,
housing, and clothing.18 This finding highlights the urgent
need for targeted tobacco control measures to address the
crowding-out effects of tobacco consumption on household
budgets.

While this study provides valuable insights, there are
limitations. This study relied on existing secondary survey
data and the amount of tobacco used by each individual
was not included to determine if there was a reduction
in use among tobacco users. Additionally, all tobacco use
data from adults and youth is based on self-report, so bias
such as social desirability bias may have resulted in under
reporting and should be considered. Import data included
overall imports of tobacco, so tobacco use by visitors cannot
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be determined. Given that Palau has a strong tourism in-
dustry, this could have potentially impacted import data.
Also, import data only includes legally imported tobacco,
and there are illegal imports that occur in Palau. It is possi-
ble that the excise taxes could have increased illegal impor-
tation to avoid excise taxes. Additionally, data availability
from HIES was limited, so further analyses such as spend-
ing by type of tobacco and expenditure by demographics
could not be performed. Finally, data on e-cigarette use was
not examined because of the inability to assess trends over
time due to lack of data from baseline years, as well as the
fact that Palau prohibits the importation, distribution, sell-
ing, possession, and use of e-cigarettes.!®

This study has several strengths in its design and con-
tributions to understanding tobacco control in Palau. This
study marks the first assessment of the impact of the Palau
Tobacco Excise Tax since its implementation in 2014. This
fills a significant knowledge gap, as no previous studies had
evaluated the effects of this legislation. This study compre-
hensively examined the impact of the tobacco excise tax
on multiple levels: prevalence of tobacco use among adults
and youth, tobacco importation, and household expendi-
ture. This approach provides a holistic view of the legis-
lation’s effects on different aspects of tobacco use and its
economic consequences in Palau. This study used existing
and routinely collected data from several established sur-
veillance systems in Palau, which enhances the reliability
and comparability of the findings.

To combat the tobacco epidemic, these study findings
strongly support the need to implement further tobacco
tax increases with adjustment for inflation. Increases in to-
bacco taxes are highly effective tool to reduce tobacco use
and have even greater health impact when revenues gener-
ated from tobacco taxes are used to support tobacco con-
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trol, health promotion, and other health-related activities
and programs.20 Additional recommendations include en-
suring enforcement of existing policies, establishing regu-
lations on graphic health warnings or plain packaging of to-
bacco and nicotine products, implementing evidence-based
school-based prevention programs, implementing and
evaluating effectiveness of media campaigns, improving
comprehensive smoke-free laws, building capacity for to-
bacco dependence treatment and cessation services, and
implementing policies that prohibit tobacco industry in-
terference in public health policy, including prohibition on
corporate social responsibility.

Conclusion

In conclusion, these findings support a positive impact that
the Palau Tobacco Excise Tax has had on reducing tobacco
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use among youth and smoking prevalence among adults.
However, it has not had a strong long-term effect on chew-
ing betel nut with tobacco among adults and tobacco use
prevalence among both adults and youth in Palau remains
substantially higher than the US. The increased household
spending on tobacco and high prevalence in tobacco use
among both adults and youth shows that more efforts like
periodic tobacco tax increase, other prevention initiatives,
and cessation infrastructure and capacity are needed in
Palau. These efforts should be tailored to address specific
age groups and forms of tobacco use and consider the
unique cultural context of betel nut chewing with tobacco
to better fight Palau’s tobacco problem and improve the
health outcomes for the Palauan people.
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