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Oral health status of pregnant women in the Republic of Kiribati
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Abstract : Prenatal dental examinations were performed from June 2012 to May 2013 in the Republic of Kiribati
as a Japan International Cooperation Agency support program. We analyzed the examination data and compared
it with Japanese data retrospectively to clarify the oral health condition of pregnant women in the Republic of
Kiribati. We recorded the DMF index, gingival status, and calculus attachment, analyzed data of 512 pregnant
women. We also compared the city and the rural group data. The average number of present teeth, decayed teeth,
missing teeth and filled teeth was 26.9, 2.5, 1.1, 0.2, respectively. Pregnant Kiribati women had significantly more
decayed teeth and fewer filled teeth, more severe periodontal condition, more calculus deposition, and more se-
vere gingival swelling than pregnant Japanese women. No significant difference was found in missing and filled
teeth, but pregnant women in the city group had significantly more decayed teeth and tooth stumps than those in
the rural group. Our findings indicate that pregnant women in Kiribati have more decayed teeth, more missing
teeth, fewer filled teeth, and more severe periodontal problems than their counterparts in Japan. Additionally,
the oral health status of pregnant women in Kiribati could be subject to regional variations. J. Med. Invest. 70:

110-114, February, 2023
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INTRODUCTION

International cooperation is affected by the gap in economic
status between developed and developing countries (1). Develop-
ing countries make up approximately 80% of the population in
the world, but their total gross national product makes up only
approximately 14% of the global figure. Developed countries mo-
nopolize over 80% of the world’s wealth. The economic condition
of a country has serious implications for the health of its popu-
lation (1). Japan International Cooperation Agency (JICA) have
been supporting for developing countries to dispatch numerous
professionals and to perform lots of programs in multifield in-
cluding health care as an international cooperation since 2003.

JICA dispatched a Japanese dental hygienist to the Re-
public of Kiribati from June 2012 to May 2013 as a part of
support programs, and who examined oral health condition of
Kiribati pregnant women. The Republic of Kiribati is a develop-
ing island-nation with 33 atoll islands, 730 km? area and around
110,000 people in the Pacific Ocean. The gross domestic product
of Kiribati is US$1,640 per capita, ranking it 150" in the world
in 2018 (2-4). While a Japanese dental hygienist working in Kiribati
as Japan Overseas Cooperation Volunteers, it was observed the
poor oral health of Kiribati pregnant women and recognized the
need to provide oral health guidance to improve their knowledge
and techniques of oral hygiene. The oral health of pregnant
women affects the fetus, and poor oral health may result in
premature birth and low birth weight infants. Offenbacher ez al.
mentioned that in pregnant women with more than 60% of teeth
affected by periodontal disease, the risk of premature birth and
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low birth weight infants increased by a factor of 7.5 (5).

Therefore, we analyzed the Kiribati examination data retro-
spectively with comparing to Japanese data to clarify the oral
health status of pregnant women in Kiribati. We also verified
regional disparity of the oral health of them.

SUBJECTS AND METHODS
1. Subjects and study design

We retrospectively analyzed 512 pregnant women’s dental
examinations at 15 clinics on Tarawa Island in the capital of the
Republic of Kiribati from June 2012 to May 2013.

2. Survey items for prenatal dental examination

1) Basic information

We interviewed each subject on age, gestational age, and the
clinic visited.
2) Oral health status

We investigated the DMF tooth counts. The survey items were
decayed teeth (D), missing teeth because of caries (M), and filled
teeth (F). In additionally we investigated tooth stumps, dental
calculus, and gingival swelling were also recorded to assess
the periodontal condition. We assessed the amount of calculus
deposition to the lingual side of the lower anterior teeth and
the buccal side of the upper first molars without using a probe
(0 : no calculus, 1: mild calculus, 2 : moderate calculus, and
3 : severe calculus). The gingival tissue was visually evaluated
for swelling, color, and degree of bleeding (0 : good, 1 : mild,
2 : moderate, and 3 : severe). The prenatal dental examination
was conducted by a Japanese dental hygienist with 8 years of
clinical experience.

3. Analysis method

1) Analysis I: Oral health status of pregnant women in the Re-
public of Kiribati
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A simple tabulation was made of the total number of subjects,
including the number of DMF teeth, tooth stumps, the degree of
calculus deposition and the degree of gingival swelling.

2) Analysis IT: Comparison of the oral health status of pregnant
women between the Republic of Kiribati and Japan

The oral health of pregnant women was compared between
the Republic of Kiribati and Japan for each of the survey items.
Japanese data on the number of DMF teeth were from dental
examinations of pregnant women in Tokushima Prefecture in
2009 (6) (Japan') and in Kobe City in 2016 (7) (Japan'?). These
data are shown in the table 17. Student’s T test was used to com-
pare the results from Kiribati with Japan', and the chi-square
test was used to compare the Kiribati results with Japan'?. The
number of missing teeth of Japan? did not include teeth replaced
by a prosthesis. There were no Japanese data for tooth stumps,
S0 no comparisons could be made. Furthermore, Data from den-
tal examinations of 1,098 hospitalized postpartum women with
the mean age 27.7+4.1 years in Okayama City in 2001, which
assessed the degree of calculus deposition and gingival swelling
(9) (Japan®), were also used. The Chi-square test was used to
compare the results from Kiribati with those from Japan®.

3) Analysis II1 : Regional differences in the oral health status of
pregnant women in urban and rural areas

Kiribati region was divided into two sections consisting of 4
urban areas and 11 rural areas. We compared each survey item
between the two areas, using Student’s T test for the number of
DMF teeth and using the chi-square test for the tooth stumps,
the degree of calculus deposition and the degree of gingival
swelling.

Statistical analysis was performed using the analysis soft-
ware IBM SPSS Ver21 (IBM Japan, Tokyo, Japan) with a sig-
nificance level of 5%.

4. Ethical considerations

This study was conducted with the approval of the Ethics
Committee of the Tokushima University Hospital (approval
number : 3352). Since this is a retrospective study, we opted
out of the research implementation report in fifteen clinics in
Kiribati, the site of the pregnant women’s dental examinations.
We have obtained written permission to use the data from the
MINISTRY OF HEALTH AND MEDICAL SERVICE Kiribati
Dental Department and JICA.

Table 1. The number of DMF teeth in pregnant women.
Kiribati Japan'
n=512) (n="1739)
number of Decayed tooth (mean + SE) 2.5+3.7 2.0£3.0
number of Missing tooth (mean+SE) | 1.1+1.9 0.7+1.5
number of Filled tooth (mean + SE) 0.2+0.6 11.1+5.6

Japan'™ : Japanese data on the number of DMF teeth were from
dental examinations of pregnant women in Tokushima Prefecture
in 2009 (6).

Table 2. The prevalence of DMF teeth in pregnant women.

Kiribati Japan'?

@=512) | (n=4276)
prevalence of Decayed tooth (%) 60.0 44.6
prevalence of Missing tooth (%) 39.6 6.2
prevalence of Filled tooth (%) 8.9 91.3

Japan' : Japanese data on the prevalence of DMF teeth were from
dental examinations of pregnant women in Kobe City in 2016 (7).
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RESULTS
1) Basic information

No subjects opted out of the study. The average age of the
512 subjects was 26.6 + 6.0 years, and the gestation stage was
6.4+ 1.5 months.

2) Oral health status

1. Analysis I : Oral health status of pregnant women in the Re-

public of Kiribati

The average number of teeth was 26.9+2.0 teeth, the average
number of decayed teeth was 2.5 + 3.7 teeth, the average number of
missing teeth was 1.1+ 1.9 teeth, the average number of filled teeth
was 0.2 + 0.6 teeth, and 26% of subjects had retained root stumps.

Only 18% of subjects had no calculus, 42% had mild calculus,
27% had moderate calculus, and 13% had severe calculus. The
rate of gingival swelling was scored as good (18%), mild (49%),
moderate (24%), and severe (9%).

2. Analysis IT: Comparison of the oral health status of pregnant
women between the Republic of Kiribati and Japan
Figure 1 shows the results of a comparison of DMF scores in
pregnant women between the Republic of Kiribati and Japan'. The
number of decayed teeth and missing teeth were significantly high-
er (p<0.01, p<0.00I), and the number of filled teeth was signifi-
cantly lower (p<0.001) in the Republic of Kiribati than in Japan.
Figure 2 shows the results of a comparison of the prevalence
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Fig 1. Comparison of DMF scores in pregnant women between the
Republic of Kiribati and Japanf.

Japan' : Japanese data on the number of DMF teeth were from dental

examinations of pregnant women in Tokushima Prefecture in 2009 (6).
*¥p<0.01 ; *¥* p<0.001.
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Fig 2. Comparison of the prevalence of DMF teeth in pregnant
women between the Republic of Kiribati and Japan®.

Japan' : Japanese data on the prevalence of DMF teeth were from
dental examinations of pregnant women in Kobe City in 2016 (7).

#p<0.01 ; ¥ p<0.001.



112

of DMF teeth in pregnant women between the Republic of Kiri-
bati and Japant?. The prevalence of decayed teeth and missing
teeth were significantly higher in the Republic of Kiribati (both
p<0.001), and the prevalence of filled teeth was significantly
lower (p<0.00I) than in Japan.

Figure 3 shows the results of a comparison of the amount of
calculus deposition and gingival swelling in pregnant women
between the Republic of Kiribati and Japan'. The proportion
of pregnant women with calculus deposition and gingival swell-
ing was significantly higher in the Republic of Kiribati than in
Japan (p<0.001).

3. Analysis III : Regional differences in the oral health status of
pregnant women in urban and rural areas

Figure 4 shows the results of a comparison of the number of
DMF teeth between urban and rural areas. The average num-
ber of decayed teeth was significantly higher in urban areas
(3.1+4.1 teeth) than in rural areas (2.0 + 3.2 teeth). No signifi-
cant difference was found between the two groups in the number
of missing teeth or filled teeth.

Figure 5 shows that the prevalence of tooth stumps in preg-
nant women was significantly higher in urban areas than in
rural areas (p<0.001). No significant difference was found
between the two groups for calculus deposition and gingival
swelling.
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Fig 3. Comparison of the amount of calculus deposition and gingival
swelling in pregnant women between the Republic of Kiribati and
Japan®.

Japan'®: Japanese data on assessed the degree of calculus deposition
and gingival swelling in Okayama City in 2001 (9).
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Fig 4. Comparison of the number of DMF teeth in pregnant women
between urban and rural areas in the Republic of Kiribati.
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Fig 5. Comparison of the prevalence of tooth stumps in pregnant
women between urban and rural areas in the Republic of Kiribati.
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DISCUSSION

This is a first cross-sectional study that clarified the oral
health status of pregnant women in the Republic of Kiribati. Ad-
ditionally, we compared our results from the Republic of Kiribati
with similar data from Japan, and also investigated regional
disparities within the Republic of Kiribati.

This study expressed two main findings, and the first was that
the average number of DMF teeth was 3.8. Pregnant Kiribati
women had more decayed teeth, more missing teeth, fewer filled
teeth, and worse periodontal status than pregnant Japanese
women. We consider that the reason for these results is that the
Republic of Kiribati is a more difficult environment in which to
receive dental treatment than Japan. The budget for the Min-
istry of Health and Medical Services in Kiribati is supported
by overseas contributions (8) and medical treatment including
dentistry is free. However, there are only five dentists in the Re-
public of Kiribati servicing a total population of around 110,000.
In contrast, Aomori Prefecture has the lowest proportion of den-
tists in Japan, with 56.8 dentists and a total population of about
100,000, which is 12 times that of the Republic of Kiribati.

Because there are only three dental clinics and a full-time
dentist in the clinic in the Republic of Kiribati, even though all
treatment fee is free, there are insufficient dental services to
meet the demand. Therefore, it is difficult for pregnant women
to take dental treatment of decayed teeth. For these reason
Kiribati pregnant women had more decayed teeth, but fewer
filled teeth than Japanese. The number of missing teeth was
significantly higher in Kiribati pregnant women than in the
Japan'! cohort ; this is because they are unable to take dental
treatment even if their teeth have deep decay. Furthermore, we
speculate that orthodontic treatment is also not available in the
Republic of Kiribati, meaning that no teeth are extracted for or-
thodontic reasons. Additionally, pregnant women in the Republic
of Kiribati had higher rates of calculus deposition and gingival
swelling than Japanese pregnant women. One of the reasons for
their poor periodontal condition was considered to be inadequate
dental health guidance, as a result of insufficient dental staff
such as dentists and dental hygienists. Periodontal disease can
induce premature births and low birth weight through hypercy-
tokinemia (9-12), but there is no public health guidance about
this issue in the Republic of Kiribati, and oral health guidance
is provided only by foreign countries through agencies such as
JICA. Additionally, toothbrushes are too expensive to use daily,
so the Kiribati population does not develop good oral hygiene
habits. However, we were unable to provide an objective basis
for the causes of the poor oral health status of pregnant women
because few data were available on the economy and lifestyle of
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the Republic of Kiribati.

The second finding in this study was the regional disparities
in oral health status among pregnant women within the Repub-
lic of Kiribati. We presumed that the reason for these disparities
was related to regional economic differences or lifestyle factors
in rural areas. For example, certain foods and drinks are more
widely available in city areas than in rural areas because of
lifestyle changes caused by globalization in recent decades.
Rapid globalization in South Pacific countries has increased
the risk of lifestyle related diseases (13-18). We considered that
lifestyle-related diseases including non-communicable diseases
would worsen as economic growth and globalization progressed
throughout the Republic of Kiribati. However, since no official
information on maternal and child health systems and dental
health systems in the Republic of Kiribati has been published,
and there is no data on regional economic disparities or domes-
tic living factors, it was not possible to decide whether the oral
health status of whole population was poor due to an inadequate
national dental care system, or whether the oral health status of
pregnant women was poor due to an inadequate maternal and
child dental health system. We inferred that both reasons. Addi-
tional research will need to clarify this in the future.

Lifestyle-related diseases and periodontal diseases affect
each other (19-21). Health promotion efforts should include oral
health, but there is little understanding of the importance of
maintaining oral health. Additionally, it is important to formu-
late a dental health guidance program that considers not only
the improvement and maintenance of oral health, but also the
prevention of lifestyle-related diseases. The Republic of Kiribati
currently has quite a few dental hygienists, so it is necessary to
increase the number of dental hygienists. However, since there is
no dental hygienist training school in Kiribati, it will be difficult
to do in short period. For that reason, it is important for whole
people to improve oral literacy including oral hygiene by nurses
acquired knowledge about oral hygiene.

Oral health education for pregnant women improves their
knowledge about the importance of oral health, their motivation
to maintain their own health and that of the developing fetus,
and the general and oral health status of both mothers and their
children (22-25).

The Republic of Kiribati is a developing island country with
no official information on public health and health activities. We
are worried about that non information itself is one of the most
problems in implementing health activities in the developing
country. There is often insufficient educational information on
the importance of oral hygiene. Without the information, the res-
idents of these countries do not learn the long-term effects until
it is too late. Therefore, establishing sustainable oral hygiene
systems in these countries is necessary so that better oral hy-
giene can be achieved in the long run. An opportunity can be full
filled by dispatching volunteers from developed countries such as
Japan to transfer technology and knowledge that is important.
However, according to JICA data, a total of 1887 nurses were
dispatched during the 55 years from 1965 to 2020, but only 47
dental hygienists were dispatched to developing countries (26).
Dental hygienists are expected not only to play an active role in
their own country, but also to voluntarily support their experi-
ence and skills in developing countries. Although it is difficult to
apply fluoridation due to undeveloped water supply and sewerage
systems. Instead, we recommended using the fluoride-added salt
and the fluoride-containing toothpaste in Kiribati, as it is used
in Central and South America (27). Like this, we would also like
to propose sustainable public health measures that can be used
developing countries including the Republic of Kiribati based
on the objective result and quantitative data obtained from the
surveys like this study.
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In this study, we were able to roughly confirm the oral health
status of pregnant women in the Republic of Kiribati, but we
could not ascertain the detailed status because it was a retro-
spective study, and the content of the survey was limited. Fur-
ther research should include investigation of other components
related to the oral health status of pregnant women including
their tooth brushing habits, eating habits, and smoking habits
(28, 29). Developing countries such as the Republic of Kiribati
have few opportunities for scientific research, and official infor-
mation and objective numerical data on public health and health
activities in general have not been published. In particular, there
is no official data on dental health at all. In order to improve
environmental hygiene and health guidance in the future, it is
thought that many scientific research reports such as this re-
search will be necessary. From this point of view, this research
study is important and significant as a basis for health guidance.
We convinced that it will eventually improve the oral health
status of the entire nation by professional health guidance and
education including dental hygienists.

CONCLUSION

The findings in this study with dental examination data of
512 pregnant women in the Republic of Kiribati showed that the
average DMF score was 3.8 and Kiribati pregnant women had
more decayed teeth, more missing teeth, fewer filled teeth, and
worse periodontal condition than Japanese pregnant women. In
addition, it was clarified that regional disparities in oral health
status among pregnant women in Kiribati. We consider that oral
health promotion including education and practical assistance is
needed to improve the oral health of Kiribati pregnant women.

COl

The authors declare no conflicts of interest associated with
this manuscript.

ACKNOWLEDGEMENTS

The role of the Japan Overseas Cooperation Volunteers pro-
gram in this research was supported by the Japan International
Cooperation Agency in 2012—-2013. The authors would like to
thank Dr. Sam Teeta in the Republic of Kiribati Dental Depart-
ment, the Japan International Cooperation Agency, and Profes-
sor Daisuke Hinode. Additionally, we would like to thank all the
pregnant women who participated in this study.

REFERENCES

1. Nakamura S: Dental Health Cooperation in Developing
Countries—A study on Dental Survey in Nepal—. Kyushu
Dental Society 50 : 873-875, 1996 (in Japanese)

2. International Monetary Fund HP [Available from : https:/
www.imf.org/external/japanese/index.htm. (Accessed Janu-
ary 10, 2019)]

3. International Monetary Fund HP, Republic of Kiribati
[Available from : https:/www.imf.orglexternal/datamapper/
profile/KIR/WEO. (Accessed January 10, 2019)]

4. International Monetary Fund HP, Japan [Available
from : https://www.imf.org/external/datamapper/profile/
JPN/WEO. ( Accessed January 10, 2019 )]

5. Offenbacher S, Katz V, Fertik G, Collins J, Boyd D, Maynor



10.

11.

12.

13.

14.

15.

16.

17.

114

G, Mckaig R, Beck J : Periodontal infection as a possible
risk factor preterm low birth weight. J Periodontol 67 : 1103-
1113, 1996

Yokoyama M, Yonezu T, Yokoyama M, Adachi S, Kume
M, Wada A, Yoshioka M, Hinode D : Oral Health Status of
Pregnant Woman Examined in Tokushima Prefecture, and
its Relationship with a Low-birth-weight Outcome. J Dent
Hilth 59 : 190-197, 2009 (in Japanese with English abstract)
Kobe City Health and Welfare Bureau Health Depertment
Community Health Section. Result of Dental checkup of
pregnant woman 2016. [Accessed April 15, 2019]

Ministry of Finance & Economic Development GOVERN-
MENT OF KIRIBATI. [Available from : http://www.mfed.
gov.ki/publications/Kiribati-national-budget (Accessed Au-
gust 10, 2019)]

Villa A, Abati S, Pileri P, Calabrese S, Caoibianco G,
Strohmenger L, Ottolenghi L, Cetin I, Campus GG : Oral
health and oral diseases in pregnancy : a multicentre sur-
vey of Italian postpartum woman. Australian Dental Jour-
nal 58 : 224-9, 2013

Deghatipour M, Ghorbani Z, Ghanbari S, Arshi S,
Ehdayivand F, Namdari M, Pakkhesal M : Oral health
status in relation to socioeconomic and behavioral factors
among pregnant woman : a community-based cross-section-
al study. BMC Oral Health 19: 117, 2019

Wang YL, Liou JD, Pan EL : Association between maternal
periodontal disease and preterm delivery and low birth
weight. Taiwanese Journal of Obstetrics and Gynecology
52:71-76, 2013

Tellapragada C, Eshwara V K, Bhat P, Acharya S, Kamath
A, Bhat S, Rao C, Nayak S, Mukhopadhyay C : Risk factor
for preterm birth and low birth weight among pregnant
Indian woman. A hospital-based prospective study. J Prev
Med Public Health 49 : 165-175, 2016

Fox A, Feng W, Asal V: What is driving global obesity
trends? Globalization or “modernization”? Global Health
15:32, 2019

Hawkes C: Uneven dietary development : linking the poli-
cies and processes of globalization with the nutrition tran-
sition, obesity and diet-related chronic diseases. Global
Health 2: 4, 2006

Garcia-Dorado SC, Cornselsen L, Smith R, Walls H : Eco-
nomic globalization, nutrition and health : a review of quan-
titative. Global Health 15: 15, 2019

WHO World Health Statistics 2015, Geneva. WHO, 2012.
[Available from : https://iris.wpro.who.int/bitstream/handle/
10665.1/5540/9789290615637_eng.pdf. (Accessed June 6,
2019)]

National Institute of Population and Social Security Re-
search. Maternal deaths and rates : 1899-2017, Demograph-
ic data collection 2019. [Available from : http:/www.ipss.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Y. Kobayashi and M. Matsuyama Oral health status of Kiribati pregnant women

go.jp/syoushika/tohkei/Popular/Popular2019.asp?chap=5&
title1=%87X%81D%8E%80%965%81E%8E%F5%96%BD.
(Accessed July 18, 2019)]

WHO. Noncommunicable Diseases in the Western Pacif-
ic Region A Profile 2012, Geneva.WHO,2012 [Available
from : https://iris.wpro.who.int/bitstream/handle/10665.1/
5540/9789290615637_eng.pdf. (Accessed August 8, 2019)]
Humphrey LL, Fu R, Buckley D, Freeman M, Helfand
M : Periodontal Disease and Coronary Heart Disease In-
cidence : A Systematic Review and Meta-analysis. J Gen
Intern Med 23 : 2079-2086, 2008

Liccardo D, Cannavo A, Spagnuolo G, Ferrara N, Cittadini
A, Rengo C, Rengo G : Periodontal Disease : A Risk Factor
for Diabetes and Cardiovascular Disease. Int J Mol Sci
20:1414, 2019

Rawal I, Ghosh S, Hameed SS, Shivashankar R, Ajay VS,
Patel SA, Goodman M, Ali MK, Narayan KMV, Tandon
N, Prabhakaran D : Association between poor oral health
and diabetes among Indian adult population : potential for
integration with NCDs. BMC Oral Health 19: 191, 2019
Soneji S, Beltan-Sanchez H : Association of Maternal Ciga-
rette Smoking and Smoking Cessation with Preterm Birth.
JAMA Netw Open 2 : 192514, 2019

Ko TJ, Tsai LY, Chu LC, Yeh SdJ, Leung C, Chen CY, Chou
HC, Tsao PN, Chen PC, Hsieh WS : Parental Smoking
During Pregnancy and Its Association with Low Birth
Weight, Small for Gestational Age, and Preterm Birth
Offspring : A Birth Cohort Study. Pediatrics & Neonatologh
55:20-27, 2014

Crone MR, Luurssen-Masurel N, Zwicht BSB, Lith JMMy,
Rijnders MEB : Pregnant woman at increased risk of ad-
verse perinatal outcomes : A combination of less healthy
behaviors and adverse psychosocial and socio-economic
circumstances. Preventive Medicine 127 : 105817, 2019
Vieten C, Laraia BA, Kristeller J, Adler N, Coleman-Phox
K, Bush NR, Wahbeh H, Duncan LG, Epel E : The mindful
moms training : development of a mindfulness-based inter-
vention to reduce stress and overeating during pregnancy.
BMC Pregnancy Childbirth 18: 201, 2018

Japan International Cooperation Agency HP. [Available
from : https://www jica.go.jp/volunteer/outline/publication/
results/jocv.html. (Accessed April 23, 2021)]

Tsutsui A : Fluoride Uses as the Public Health Services : dJ.
Natl. Inst. Public Health. 52 : 34-45, 2003

Bhuyan KK : Health promotion through self-care and com-
munity participation : Elements of a proposed programme
in the developing countries. BMC Public Health 4 : 11, 2004
Murray D, translation Murai M, Handa Y, Goto Y : Guide
to dental health in underprivileged settings. “Where There
Is No Dentist” Revised edition. Tokyo, Oral Health Associa-
tion of Japan, 2015, pp17-20 (in Japanese)



