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Abstract

Background. Toothbrushing twice daily is essential for maintaining oral hygiene, which is a comerstone
of overall health. This is particularly important during childhood and adolescence, when lifelong habits are
established. Nevertheless, many children and adolescents worldwide face challenges in maintaining good
oral health due to limited access to resources and education.

Objectives. This study used nationally representative samples from the Global School-based Student
Health Survey (GSHS) (2010—-2019) to determine the frequency of toothbrushing among school-going
students (N = 266,113) in 72 countries.

Material and methods. The country-specific sample size ranged from 130 in Tokelau to 25,408 in
Malaysia. The outcome variable was the frequency of brushing or cleaning teeth once daily within the past
30 days prior to the survey. Bivariate analysis was conducted following a descriptive study to determine the
frequency of toothbrushing or cleaning across different age groups (<12, 13, 14, 15, >16 years), sexes,
World Health Organization (WHO) regions, and gross domestic product (GDP) per capita quintiles.

Results. The overall proportion of males to females in the sample was 50.9:49.1. In 45 countries or ter-
ritories (62.5%), the proportion of participants who reported brushing their teeth at least once a day was
above 90%. Participants from 10 countries or territories (13.9%) reported never or rarely brushing their
teeth. In 69 countries o territories (95.8%), male students were more likely than female students to never
or rarely brush their teeth. The highest rate of individuals who never or rarely brush their teeth (32.1%) was
reported in the Eastern Mediterranean Region. In comparison, the Region of the Americas had the highest
frequency of brushing twice or more daily (82.9%).

Conclusions. Educational interventions focused on dental health implemented in schools and aimed
at early adolescents have the potential to promote the formation of healthy habits, which may lead to
improved well-being over both short and long terms.
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Introduction

Oral hygiene practices are essential for overall health
and well-being, especially during childhood and ado-
lescence. Habits formed during these early stages
often persist into adulthood.! Poor oral health can
result in a below-average quality of life, characterized
by pain and tooth loss, which many adults experience
later in life.> Toothbrushing is considered a universal
method for preserving oral health and hygiene.?
The act of brushing twice daily has become a societal
standard. Dental professionals and authoritative bodies
frequently recommend this regimen.* A meta-analysis
of 25 studies revealed that individuals who brush their
teeth infrequently exhibit a 50% increase in the odds
of developing dental caries compared to frequent brushers.
Additionally, the analysis demonstrated that individuals
who brush their teeth less than twice a day are at a 45%
increased risk of developing dental caries compared to
those who adhere to a twice-daily brushing regimen.’
Higher toothbrushing frequency is also associated with
a lower risk of periodontal diseases.® It is crucial to bet-
ter understand the global prevalence of toothbrushing
frequency, especially among children and adolescents,
as this directly impacts oral health, which is an integral
component of overall health and well-being. High vari-
ability in toothbrushing habits observed across different
populations may reflect broader disparities in access to
dental care and oral hygiene education.! This is particu-
larly important in low- and middle-income countries
(LMICs), where the current situation is concerning
and data reveals a grim reality. In a previous study,
McKittrick and Jacobsen surveyed 146,462 middle school
students from 44 LMICs.! Of the 44 LMICs included in
the study, more than half reported that over 5% of stu-
dents brushed their teeth less than once a day or not
at all. The situation is even more dire in 15 countries,
primarily in the Eastern Mediterranean and sub-Saharan
Africa regions, where over 10% of students rarely or
never engage in dental hygiene practices.! The rea-
sons behind the oral health crisis among children and
adolescents in these regions are complex. Limited ac-
cess to oral healthcare services, a lack of knowledge
about proper oral hygiene and socioeconomic chal-
lenges contribute to the problem.! A study in the
Dominican Republic, Suriname, and Trinidad and Tobago
highlighted substantial deficiencies in oral and hand
hygiene among adolescents, which were associated with
sociodemographic influences, risky behaviors, mental
health issues, and insufficient parental guidance, with
few adhering to proper hygiene practices. However, the
limited scope of the study to just 3 Caribbean nations
calls for a broader investigation into dental hygiene
practices across the entire region.”

There is a knowledge gap regarding the recent global
prevalence of toothbrushing frequency. Therefore,
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up-to-date data is essential for understanding current
trends and challenges in oral health practices. The
most recent research reflects the latest societal, eco-
nomic and environmental changes that could affect
oral hygiene habits. The value of this study lies in its
potential to guide interventions aimed at improving
toothbrushing practices among children and adoles-
cents in LMICs. By understanding the prevalence and
causes of inadequate toothbrushing in these settings,
policymakers and healthcare professionals can develop
targeted strategies to promote good oral hygiene hab-
its. This could significantly improve oral health and the
overall well-being of these populations. Focusing on
children and adolescents is crucial, as the formation
of healthy habits at this stage can impact their long-
term well-being. This study aims to assess the frequency
of toothbrushing among children and adolescents
across 72 countries, utilizing nationally representative
samples.

Material and methods

Data source

The study employed a nationally representative sam-
ple of the Global School-based Student Health Survey
(GSHS), conducted in 72 countries from 2010 to 2019.
The GSHS is an international collaborative project
aimed at facilitating the measurement and evaluation
of behavioral risk factors and protective factors in 10
crucial domains among adolescents.® The GSHS employs
a self-administered questionnaire and is an affordable,
school-based survey method that gathers data on the
health behaviors and protective factors associated
with significant causes of illness and death worldwide,
encompassing children and adults. In our study, all
GSHS surveys followed a two-stage probability sampling
design. At first, the schools were selected based on the
probability proportional to size sampling, and then the
classrooms were chosen randomly. All students enrolled
in a specific class were eligible for inclusion in the study,
irrespective of age. They were provided with a self-
administered questionnaire. The participants completed
the questionnaire in their preferred language under
the supervision of competent survey administrators
external to the school. In each participating country, the
GSHS received ethical approval from either the Ministry
of Health or Education, the relevant institutional ethics
review committee, or both. Prior to conducting the
survey, verbal or written consent was obtained from
the participating schools, parents and students in
accordance with the established protocols. The study
adhered to the ethical principles outlined in the World
Medical Association Declaration of Helsinki regarding
research involving human subjects.®
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Outcome variable

The outcome variable was the frequency of tooth-
brushing. The participants were asked about the fre-
quency with which they had cleaned or brushed their
teeth over the past 30 days. The following 6 options
were provided: A. I did not clean or brush my teeth
during the past 30 days; B. Less than once per day;
C. Once per day; D. 2 times per day; E. 3 times per
day; F. 4 or more times per day. The categories A and B
were merged to generate a new category representing
subjects who either never or rarely brushed or cleaned
their teeth. We also merged the categories D, E and F to
generate a “twice or more” category.

Statistical analysis

All analyses were conducted using STATA v. 18.0
(StataCorp LLC, College Station, USA). The survey
data from each country was analyzed separately. The
survey weight was adjusted throughout the course
of the study. At first, descriptive analyses were con-
ducted to determine the frequency of toothbrushing or
cleaning among the participants. Then, bivariate analy-
ses were carried out to assess the distribution of brush-
ing or cleaning teeth according to age groups and sexes.
The Rao-Scott y? test was conducted to compare the
frequency of never or rarely brushing or cleaning teeth

Table 1. Background characteristics of the participants

Sample

Region Country

Sex
size,n male female <12 K]
[%] [%] [%] [%]
48.0 52.0 20.8 183

Algeria 2011 4436 18.7

Benin 2016 2508 730 270 12 4 78 118 751

Eswatini 2013 350 486 514 16 8.1 134 159 61.1

Ghana 2012 3555 513 487 73 99 140 156 533

Liberia 2017 2529 520 480 38 41 76 89 757
Mauritania 2010 1948 546 454 59 94 198 292 3538

gf ”j?ggg;on Mauritius 2017 2990 464 536 05 25 203 189 3738
Mozambique 2015 1,811 533 46.7 6.0 95 124 211 51.1
Namibia 2013 4417 468 532 19 103 128 16.5 586

Sierra Leone 2017 2714 517 484 39 134 17.9 198 450

Sudan 2012 2079 529 4722 11 149 236 285 318

United Republic of Tanzania 2014 3,651 491 509 200 20.1 206 204 189
Zimbabwe 2013 5581 503 497 14 124 257 316 289

across age groups and sexes. The study was conducted
in accordance with the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
guidelines. The gross domestic product (GDP) per cap-
ita data from the survey year was retrieved from the
World Bank or Index Mundi (when the World Bank
data was unavailable), and it was categorized into quin-
tiles (with quintile 1 representing the lowest and quin-
tile 5 representing the highest values).”1° We also con-
ducted subgroup analyses for the entire sample by age
(<12, 13, 14, 15, and 216 years old), sex (male/female),
World Health Organization (WHO) regions (South-
East Asian Region, Western Pacific Region, Eastern
Mediterranean Region, African Region, Region of the
Americas), and GDP per capita (quintile 1-5).

Results

In total, data from 266,113 participants was included
in the study. The country-specific sample size ranged
from 130 in Tokelau to 25,408 in Malaysia. In most
countries, the number of male participants was higher
than that of female participants. The overall propor-
tion of males to females in the sample was 50.9:49.1.
The largest proportion of participants were aged =16
years (28.6%) (Table 1).

Age
[years]

14 15
[%] [%]
18.5 23.7
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Region
of the Americas
(n=48,158)

Eastern
Mediterranean
Region
(n=59,956)

South-East Asian
Region
(n=43,102)

Country

Bahamas
Barbados
Belize
Bolivia
Curacao
Dominican Republic
El Salvador
Guatemala
Honduras
Panama
Paraguay
Peru
Saint Kits and Nevis
Saint Lucia

Saint Vincent and the
Grenadines

Suriname
Trinidad and Tobago
Uruguay
Afghanistan
Bahrain
Morocco
Egypt
Irag
Kuwait
Lebanon
Oman
Palestine
Qatar
Syrian Arab Republic
United Arab Emirates
Yemen
Bangladesh
Bhutan
Indonesia
Myanmar
Nepal
SriLanka
Thailand

Timor-Leste

2013
2011
2011
2018
2015
2016
2013
2015
2012
2018
2017
2011
2010
2018

2018

2016
2017
2012
2014
2016
2016
2012
2011

2015
2017
2015
2010
2011

2011

2016
2014
2014
2016
2015
2016
2015
2016
2015
2015

Sample

size,n

1,344
1,617
2,071
7,633
2,685
1,419
1,847
4,212
1,736
2,874
3,044
2,851
1,713
1,945

1,838

2,104
3,801
3,424
2,356
7,072
6477
2421
1,982
3452
5,662
3,389
14,045
1,879
3,061
5,709
2451
2,972
7432
11,032
2,796
6,356
3,226
5,836
3,452

Sex
male female <12
[%] [%] [%]

480
49.6
48.2
506
488
493
515
523
46.8
473
489
505
513
47.9

487

492
480
459
55.7
50.8

49.8
56.9
489
46.9
49.8
49.7
48.5
51.2
493
55.1

65.2
480
489
46.6
486
48.8
47.0
50.5

520
504
518
494
512
50.7
486
477
532
527
51.1
495
487
52.1

508
520
54.1

443
492
46.2
50.2
43.1

511

53.1

50.2
50.3
515
48.8
50.7
449
348
520
512
534
514
51.2
530
49.5

18.3
20
222
0.8
6.7
1.9
38
6.3
16.2
04
56
1.9
0.8
17.5

04

7.2
17.5
06
34
13.8
11.5
154
7.2
14

14.1

9.3
241
174

5.2

79

25

4.5
194
11.6
11.9

2.0
10.1

5.2

Age
[years

]
13 14 15
[%] [%] [%]
325 317

20.7 36.1
19.7 21.7
10.7 18.7

9.5 16.4

6.7 16.6
231 317
217 28.1
257 259
12.1 208
159 210
19.6 303
17.7 316
18.3 18.1

9.2 211
17.7 235
18.5 19.2
222 30.1
11.8 204
20.7 20.0
15.2 16.6
363 29.2
212 228
15.0 19.0
17.1 19.1
10.3 17.3
280 330
29.2 293
287 298
14.0 19.7
15.9 177
251 380
10.0 144
242 24.1
27.0 288
19.7 244
212 242
204 212

6.4 12.7

13.8

26.1
189
200
19.6
320
320
17.1

20.2
19.1
30.2
203
19.6

164
24.6
214
16.0
211
264
13.6
20.7
20.0
18.3
26.0
16.2
14.7
183
20.2
21.3
17.2
153

3.7

8.1

494
493

13.2
17.9
133
46.7
379
16.2
18.0
29.1

456

314
257
16.8
442
259
414

28
242

432

49.6
34
38
34

41.1

40.2
84

549

17.7

14.3

238

313

31.1

60.5




Dent Med Probl. 2024;61(4):495-506

499

Sample

Country size.n

Brunei 2014 2,567

Cambodia 2013 3,791

Cook Islands 2015 691

Fiji 2016 3,558

French Polynesia 2015 3,188

Kiribati 2011 1,549

Laos 2015 3,640

Malaysia 2012 25,408

Mongolia 2013 5343

Western Pacific Nauru 2011 525
Region

(n=73,088) Niue 2010 140

Philippines 2015 8,747

Samoa 2017 1,875

Solomon Islands 2011 1,303

Tokelau 2014 130

Tonga 2017 3,259

Tuvalu 2013 895

Vanuatu 2016 2,075

Vietnam 2013 3,312

Wallis and Futuna 2015 1,092

Total - 266,113

Sex
male female <12 13
[%] [%] [%] [%]
50.1 499 37 18.5

289
523 47.7 23 11.8 18.8 18.7 484
485 515 04 9.1 22.8 209 46.8
49.1 509 06 36 185 222 551
496 504 10.7 19.2 17.0 18.0 352
47.2 528 32 216 310 310 13.2
533 46.7 0.2 43 114 229 613
50.1 49.9 08 204 206 20.2 38.1
483 518 10.7 19.7 18.8 17.8 330
46.3 537 14.1 212 222 175 25.1
582 418 266 10.0 1.7 16.2 356
494 506 6.7 19.3 237 233 270
479 52.1 9.1 14.0 18.2 174 414
539 46.1 6.4 14.7 228 280 28.1
53.6 464 256 204 13.1 14.8 26.1
50.7 493 232 159 17.2 171 26.6
48.5 515 211 203 176 13.7 27.3
49.5 50.5 33 115 188 224 440
46.8 532 0.1 04 210 225 56.0
48.8 51.2 127 13.1 17.8 18.2 382
509 49.1 94 18.7 233 200 286

Age
[years]

14 15
[9%] [%]
266 224

Unweighted frequencies and weighted percentages are reported.

Table 2 illustrates the distribution of participants accord-
ing to their daily frequency of toothbrushing or cleaning.
Overall, 18.8% of participants reported brushing their teeth
once a day during the 30 days before the survey, while 70.4%
of participants brushed their teeth at least twice a day. The
percentage of respondents who reported never cleaning or
brushing their teeth ranged from 0.4% in Paraguay to 19.3%
in Egypt. In 6 countries, the percentage of respondents who
reported never cleaning or brushing their teeth was higher
than 10%. These countries were Egypt (19.3%), Yemen
(17.8%), Morocco (15.1%), Palestine (13.1%), Syrian Arab
Republic (11.2%), and Algeria (10.8%). The proportion
of participants who reported cleaning or brushing their
teeth at least twice per day ranged from 32.0% in Egypt
to 90.1% in Belize. In 16 countries, the percentage
of respondents who reported cleaning or brushing their teeth
at least twice daily was above 85%. These countries included
Belize (90.1%), Paraguay (90.0%), Brunei (89.6%), Indonesia
(89.2%), El Salvador (89.1%), Laos (88.6%), Guatemala
(88.5%), Uruguay (88.3%), Honduras (87.8%), Barbados

(87.3%), Panama (87.0%), Malaysia (86.6%), Tuvalu (85.9%),
the Dominican Republic (85.7%), Suriname (85.7%), and
the Philippines (85.2%).

Table 3 illustrates the distribution of participants who
reported never or rarely brushing or cleaning their teeth,
stratified by sex and age. Overall, the percentage ranged
from 2.1% in Belize to 39.3% in Egypt. In 56 countries,
the prevalence was higher among male participants. In 32
countries, the age group of <12 years demonstrated the
highest prevalence of never or rarely brushing or cleaning
teeth. For the age group of 216 years, 13 countries exhib-
ited the highest prevalence of never or rarely brushing or
cleaning teeth. There were no clear trends between the
age group and the prevalence of never or rarely brushing
or cleaning teeth.

The distribution of the percentages of individuals
based on the daily frequency of toothbrushing or clean-
ing, stratified by age, sex, WHO regions, and GDP quin-
tiles is shown in Table 4. The frequency of toothbrushing
or cleaning increases with age. The individuals aged
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Table 2. Distribution of the participants according to the daily frequency of toothbrushing or cleaning

Daily frequency of toothbrushing or cleaning

Never | <1 1 2 3
[%] | [%] | [%] | [%] | [%]
9.9

Daily frequency of toothbrushing or cleaning

Never | <1 1 P 3
[%] | [%] | [%] | [%] | [%]
6.4 8.8

Country Country

Algeria 108 205 245 212 132 Kuwait 257 352 184 55
Benin 0.6 30 243 354 262 105 Lebanon 33 53 263 377 212 6.2
Eswatini 1.8 27 313 432 171 39 Oman 4.2 96 302 349 138 74
Ghana 24 58 287 436 94 100 Palestine 131 153 229 257 141 8.9
Liberia 45 76 169 471 139 101 Qatar 77 124 173 258 177 191
Mauritania 46 106 217 177 215 240 Syrian Arab Republic 112 224 262 225 131 4.7
Mauritius 0.8 20 247 585 9.0 50 United Arab Emirates 30 96 245 422 128 8.0
Mozambique 23 39 138 311 313 177 Yemen 178 182 268 129 128 116
Namibia 36 6.8 230 296 204 166 Bangladesh 12 117 236 524 102 0.9
Sierra Leone 23 53 212 426 218 6.9 Bhutan 2.1 54 508 287 4.7 8.3
Sudan 28 72 373 287 117 124 Indonesia 0.5 1.8 85 554 305 33
United Republlc 62 92 259 205 128 254 Myanmar 14 47 333 456 128 22
of Tanzania

Nepal 48 99 370 429 43 12
Zimbabwe 32 33 121 261 553 0.0

Sri Lanka 1.0 19 276 573 9.7 25
Bahamas 1.8 42 207 46.1 17.3 9.9

Thailand 2.5 26 112 666 136 3.7
Barbados 14 22 92 573 230 7.0

Timor-Leste 38 111 133 311 357 49
Belize 0.6 1.5 79 362 402 137

Brunei 0.5 1.9 81 374 415 107
Bolivia 33 76 200 318 280 9.3

Cambodia 10 29 162 445 339 14
Curacao 14 24 223 520 173 45

Cook Islands 24 96 233 415 136 96
Dominican Republic 1.8 30 97 370 389 9.8

Fiji 09 22 122 455 258 135
El Salvador 1.0 20 80 294 474 123

French Polynesia 1.6 55 150 480 172 128
Guatemala 24 36 55 147 557 181

Kiribati 66 122 163 359 149 141
Honduras 1.7 24 81 214 502 162

Laos 0.5 1.8 92 477 380 29
Panama 0.5 18 106 403 361 106

Malaysia 0.6 21 108 413 344 109
Paraguay 04 2.2 73 238 490 172

Mongolia 1.5 37 277 427 149 94
Peru 13 31 130 295 432 9.9

Nauru 44 82 183 255 135 301
Saint Kits and Nevis 1.2 31 130 488 247 9.2

Niue 34 62 248 428 126 104
Saint Lucia 1.7 3.0 125 543 207 79

Philippines 1.5 4.0 93 311 462 79
Saint Vincent and the
Grenadines 1025 146 556 189 73 Samoa 07 37 117 383 269 189
Suriname 13 18 113 480 287 90 Solomon Islands 79 154 183 214 182 189
Trinidad and Tobago 23 27 170 556 162 6. Tokelau 31135 177352 164 142
Uruguay 0.7 19 92 285 393 205 Tonga 2.7 50 128 300 85 410
Afghanistan 96 185 339 161 105 114 Tuvalu 3139 72 187 350 322
Bahrain 38 102 232 364 173 90 Vanuatu 33 71 169 208 339 181
Morocco 151 173 219 184 151 121 Vietnam 1116 205 643 114 11
Eqypt 193 200 287 168 65 87 Wallis and Futuna 24 63 117 347 297 152
Iraq 95 130 276 220 177 102
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Table 3. Distribution of the participants who reported never or rarely brushing or cleaning their teeth, stratified by sex and age

oEX [yigfs]
Country
male female <12 13 14 15 =16
Algeria 206 249 16.7 <0.001* 17.0 196 213 204 253 0.031*
Benin 36 4.2 2.1 <0.01* 13 43 1.7 35 38 0381
Eswatini 4.5 59 3.1 <0.01* 1.7 6.0 54 43 4.2 0.388
Ghana 82 8.1 84 0.752 15.7 95 10.2 1.4 55 0.008*
Liberia 121 13.1 11.0 0.140 27.9 17.2 10.0 15.2 109 <0.001*
Mauritania 153 17.0 13.1 <0.01* 16.5 10.7 14.7 15.7 16.2 0.393
Mauritius 2.8 34 2.2 0.223 0.0 34 2.1 2.7 2.8 0.790
Mozambique 6.2 6.3 6.0 0.784 10.2 9.5 0.7 74 59 0.033*
Namibia 104 1.1 9.8 0.197 16.5 139 12.1 1.7 8.9 0.030*
Sierra Leone 76 8.6 6.5 0.106 7.0 6.1 9.1 82 7.2 0.689
Sudan 10.0 121 7.6 0.105 1.8 72 1.3 1.1 94 0478
United Republic of Tanzania 154 16.0 14.8 0323 25.1 14.6 15.0 103 1.9 <0.001*
Zimbabwe 6.5 82 4.8 <0.001* 9.2 5.8 57 6.7 73 0437
Bahamas 6.0 8.2 39 <0.001* 6.0 6.3 53 6.4 7.7 0.893
Barbados 35 4.2 29 0.251 7.1 32 4.5 29 23 0448
Belize 2.1 26 1.7 0.115 13 20 24 1.9 3.0 0.560
Bolivia 109 132 86 <0.001* 237 1.6 111 106 106 0.059
Curagao 38 46 3.1 0.060 4.0 38 4.1 34 39 0.966
Dominican Republic 4.7 6.4 3.1 0.013* 344 3.1 59 54 3.1 0.001*
El Salvador 29 35 23 0.060 52 32 1.8 27 5.1 0.091
Guatemala 6.0 6.3 5.7 0.712 79 3.1 6.8 6.5 6.8 0.147
Honduras 4.1 5.0 32 0.067 49 49 29 34 4.8 0379
Panama 23 24 23 0.835 9.3 20 32 19 22 0.288
Paraguay 26 34 1.9 0.028* 37 27 1.9 1.8 33 0.164
Peru 44 5.1 338 0.290 1.8 33 50 43 52 0449
Saint Kits and Nevis 43 54 3.1 <0.001* 55 36 50 3.1 5.7 <0.001*
Saint Lucia 4.7 6.7 29 <0.002* 4.7 58 39 6.0 3.7 0.626
Saint Vincent and the Grenadines 35 4.2 29 0.131 1.8 27 3.0 2.1 4.6 0.076
Suriname 3.1 36 25 0.160 0.0 1.7 24 4.2 43 0.104
Trinidad and Tobago 50 6.6 36 0.016* 43 5.5 4.1 49 6.0 0.662
Uruguay 26 3.8 15 0.001* 8.4 27 24 26 2.5 0.575
Afghanistan 28.1 356 186 0.001* 190 23.7 234 296 314 0.177
Bahrain 14.0 21.0 6.8 <0.001* 1.2 144 129 154 15.0 0410
Morocco 324 38.7 25.1 <0.001* 253 37.1 328 343 31.8 0.018*
Egypt 393 42.1 36.6 0.282 459 384 36.1 383 553 0.509
Iraq 224 27.2 16.1 <0.001* 20.1 20.2 203 24.1 254 0.445
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Age
[years]
Country
male female <12 13 14 15 >16
Kuwait 152 <0.001* 14.1 14.7 14.9 15 0.691
Lebanon 86 1.7 58 <0.001* 73 6.1 9.0 93 9.7 0.085
Oman 13.8 19.8 7.8 <0.001* 175 1.8 151 171 12.3 0.157
Palestine 284 352 21.7 <0.001* 266 274 26.7 315 34.0 0.001*
Qatar 20.1 27.8 129 <0.001* 20.8 153 209 282 16.8 0.138
Syrian Arab Republic 336 382 289 <0.001* 345 335 3538 303 319 0515
United Arab Emirates 126 19.6 5.8 <0.001* 9.1 94 121 133 14.1 0.018*
Yemen 36.0 43.6 266 <0.001* 26.3 37.1 36.5 35.6 373 0.168
Bangladesh 129 15.2 85 0.002* 83 109 14.3 11.0 19.1 0.124
Bhutan 7.5 8.6 6.5 <0.001* 74 87 7.8 7.1 7.3 0.733
Indonesia 23 35 1.1 <0.001* 3.1 20 2.8 19 1.3 0.040%
Myanmar 6.1 75 49 0.019* 4.8 6.7 7.1 4.2 6.6 0.226
Nepal 147 13.5 158 0.282 238 14.9 134 11.0 144 0.008*
Sri Lanka 3.0 35 25 0.113 29 4.2 28 25 25 0444
Thailand 5.0 83 2.1 <0.001* 5.1 6.2 6.1 4.0 4.0 0.183
Timor-Leste 14.9 16.1 137 0.083 287 186 155 179 125 <0.001*
Brunei 23 29 1.7 0.047* 4.5 22 20 2.1 25 0.693
Cambodia 39 4.6 32 0.034* 1.5 7.0 50 34 3.1 0.012*
Cook Islands 120 14.5 9.6 0.035* 0.0 6.2 132 145 ) 0497
Fiji 3.1 42 20 0.001* 10.1 49 3.1 32 28 0443
French Polynesia 7.1 9.2 4.9 <0.001* 74 99 6.3 80 53 0.074
Kiribati 18.8 23.0 15.0 <0.001* 20.3 222 20.7 164 14.0 0.119
Laos 23 2.1 25 0423 0.0 3.0 24 2.1 2.3 0.935
Malaysia 2.7 3.7 1.7 <0.001* 6.6 3.3 2.6 26 24 0.052
Mongolia 52 6.9 3.7 <0.001* 6.3 6.2 57 4.5 44 0.199
Nauru 12.6 16.5 9.2 <0.001* 124 14.7 114 16.2 94 <0.001*
Niue 95 120 6.1 <0.001* 184 79 16.0 4.6 35 <0.001*
Philippines 55 6.3 4.7 0.138 43 5.0 59 6.6 49 0.771
Samoa 4.3 50 37 0.194 89 43 4.1 5.0 32 0235
Solomon Islands 233 269 19.0 0.003* 17.2 269 247 219 23.1 0.640
Tokelau 16.6 20.5 120 0.042* 24.2 132 16.3 135 137 0415
Tonga 7.7 11.8 34 <0.001* 11.0 7.0 6.5 79 58 0.021*
Tuvalu 70 109 33 <0.001* 122 6.1 7.8 54 39 <0.001*
Vanuatu 104 133 76 <0.001* 17.8 122 74 9.1 113 0.142
Vietnam 27 37 19 0.004* 0.0 6.7 4.1 2.7 22 0.121
Wallis and Futuna 87 1.4 6.1 0.006* 128 9.7 76 9.2 7.2 0.383

* statistically significant (p < 0.05, Rao-Scott x? test). The percentage values presented in the table are based on the entire study sample.
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Table 4. Distribution of the participants based on the daily frequency of toothbrushing or cleaning, stratified by covariates

Daily frequency of toothbrushing or cleaning

Covariates

never or rarely once a day twice or more
[%] [%] [%]

<12 14.2 164 69.3
13 126 183 69.1
?ygeirs] 14 15 184 702 <0.001*
15 10.3 19.7 69.9
>16 8.6 19.5 72.0
male 13.1 213 65.7
Sex <0.001*
female 86 16.2 752
South-East Asian Region 6.0 16.9 77.1
Western Pacific Region 39 14.7 814
WHO regions Eastern Mediterranean Region 32.1 26.5 414 <0.001*
African Region 123 247 63.0
Region of the Americas 54 11.6 829
quintile 1 134 26.7 59.8
quintile 2 10.5 15.2 743
GDP per capita quintile 3 10.7 20.1 69.3 <0.001*
quintile 4 7.2 14.2 786
quintile 5 9.3 20.8 69.9

*statistically significant (p < 0.05, Rao-Scott x? test); WHO — World Health Organization; GDP — gross domestic product.

12 years or younger reported the highest rates of never
or rarely brushing their teeth (14.2%), which decreased
progressively to 8.6% in individuals aged 16 years or older
(p < 0.001). On the other hand, the proportion of indi-
viduals who brushed their teeth twice or more per day
increased from 69.3% in the youngest age group to 72.0%
in the oldest. Notable sex disparities were observed in
the toothbrushing practices. Males reported higher rates
of never or rarely brushing their teeth (13.1%) compared
to females (8.6%; p < 0.001). Conversely, a higher percent-
age of females (75.2%) reported brushing their teeth twice
or more daily compared to males (65.7%; p < 0.001). The
prevalence of toothbrushing frequency varied significantly
across WHO regions (p < 0.001). The highest rate
of individuals who never or rarely brushed their teeth
(32.1%) was observed in the Eastern Mediterranean
Region. In comparison, the Region of the Americas had the
highest frequency of brushing twice or more daily (82.9%).
The lowest GDP quintile (quintile 1) exhibited the highest
percentage of individuals who never or rarely brushed
their teeth (13.4%), while the frequency of brushing
twice or more daily increased with the economic status,
reaching a peak in quintile 4 (78.6%). However, quintile
5 showed a slight reduction in the frequency of brushing
twice or more daily (69.9%).

Discussion

This study aimed to determine the prevalence of oral
hygiene practices among school-going students in 72 coun-
tries across 5 WHO regions. Using nationally representa-
tive samples, this study determined that the proportion
of individuals who never cleaned their teeth ranged from
0.4% in Paraguay to 19.3% in Egypt. In 6 countries, the
prevalence of respondents who never cleaned their teeth
exceeded 10%, including Egypt (19.3%), Morocco (15.1%)
and Yemen (17.8%). On the other hand, 16 countries had
the prevalence of more than 85% of respondents who re-
ported cleaning their teeth at least twice daily, with Belize
(90.1%) showing the highest proportions. The prevalence
of never or rarely brushing teeth was higher among male
participants in 56 countries, while the age group of <12
years exhibited the highest prevalence in 32 countries. The
frequency of toothbrushing twice daily tends to increase
with age and is more common among females, with no-
table geographical variations. The highest adherence was
observed in the Region of the Americas, while the lowest
adherence was observed in the Eastern Mediterranean
Region. The economic status also influenced brushing habits,
with a peakin the higher GDP quintiles. However, the highest
quintile shows a slight decrease in frequent brushing.
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Approximately 90% of participants brushed their teeth
atleast once daily, while about 71% of respondents brushed
their teeth at least twice daily. These findings are similar
to those of a previous study that examined oral hygiene
practices in 44 LMICs using the GSHS 2003-2010 data.!
However, the previous study reported a higher prevalence
of participants who brushed their teeth at least once per
day, with a reported rate of 98.9%. This discrepancy in the
percentages may be due to differences in time and place.
The finding is similar to the 2017/2018 Health Behaviour
in School-aged Children (HBSC) Survey in Europe and
Canada, wherein 65% of adolescents reported brushing
their teeth twice a day.!!

In 56 countries, males were more likely to never or rarely
brush their teeth. This aligns with the 2017/2018 HSBC
survey, which revealed that European countries demon-
strated a higher prevalence of toothbrushing more than
once a day among female adolescents compared to their
male counterparts.!! Previous rounds of GSHS surveys
(2003-2010) also reported a higher prevalence of healthy
oral hygiene among females.! Poor oral hygiene practice
among boys persists into adulthood. As a result, adult
males are more prone to developing periodontal disease
than adult females.!>!3 These findings highlight the signif-
icance of implementing health education programs that
foster healthy dental hygiene behaviors among junior sec-
ondary school students, with a particular focus on boys in
this age group.

Among the 7 countries with a prevalence of never clean-
ing or brushing teeth exceeding 5%, 5 were in the Middle
East. The GSHS results indicate a notably high rate of rare
or never brushing reported in the Middle East and some
African countries, which may be attributed to the use
of a traditional tooth cleaning stick called miswak.! As
miswak may not be perceived as a “brushing or cleaning”
device, this could have led to an underestimated frequency
of reported oral hygiene activities."!*!> Additionally, since
Middle Eastern countries had a higher GDP per capita,
this could explain why we observed a lower prevalence
of toothbrushing twice daily in the quintile 5 compared
to quintile 4.

As 29% of participants do not adhere to the recom-
mended twice-daily toothbrushing regimen, they risk
developing dental caries and periodontal diseases.!®!
Health promotion programs should raise awareness
among school-going individuals about the health benefits
of regular toothbrushing.

Dental caries is a major public health problem among
children and adolescents, which negatively impacts their
quality of life.!8-20 This condition is associated with im-
paired cognitive growth, higher rates of school absences,
poorer academic achievement, more workdays lost for
parents, and a diminished quality of life.21-2* Promoting
healthy behaviors, including regular toothbrushing in
school-age children, is important for establishing life-
long habits that contribute to overall well-being.?* When
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children learn the importance of maintaining oral hygiene,
they are more likely to continue these practices into adult-
hood, significantly reducing the risk of dental issues and
fostering a sense of personal health responsibility. Some
studies also suggest that the development of healthy hab-
its should commence at an earlier age.?>? Encouraging
such habits through educational programs and parental
involvement can ensure the sustainability and a healthier
future for next generations.?’-%

The implementation of a policy related to toothbrushing
frequency in schools will require a comprehensive
step-by-step approach and thorough consideration.
This may involve the presentation of statistical data
or research findings on the knowledge of oral health
among parents and dental hygiene conditions among
students, with a particular focus on tooth decay and
cavities, linking these metrics to overall health, school
attendance, etc.3%:31

Limitations

The robustness of the study lies in its consistent meth-
odology, which was applied to nationally representative
samples from 72 countries. However, it is important to
consider the limitations of the study. Causal inference
cannot be applied due to the cross-sectional nature of the
survey. The GSHS assessed oral hygiene behavior and
relied on self-reporting, which may have introduced re-
porting bias. Nevertheless, it is worth mentioning that
self-reported toothbrushing frequency has been utilized
as a proxy indicator for clinical oral hygiene incidences
among adolescents in other studies.?? Finally, there might
be a misinterpretation regarding the act of cleaning or
brushing teeth among the participants in the Middle East.
Future GSHS studies should also include miswak in order
to adapt the study to the local context.

Broader research areas, such as other schools, districts
and even different countries, should be explored. Informa-
tion may be obtained from a variety of sources, including
scientific research, dental health organizations, the WHO
guidelines, etc. Workshops and classes should be con-
ducted by the local dental institutions and dental health
professionals on the recommended frequency of tooth-
brushing, proper brushing techniques, use of appropriate
kinds of toothpaste, expected duration of brushing, and
proper storage of toothbrushes. Periodic reviews should
be completed to assess effectiveness, address potential
issues and make necessary revisions. A general guideline
may need to be tailored to fit the specific regulations and
conditions of each school or district. Further studies are
warranted to identify the determinants of oral hygiene
practices among school-going students globally. In addi-
tion, appropriate collaboration among dental research
teams from these countries is needed to form a task force
and action plan in order to improve oral health awareness
and conditions among schoolchildren.®
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Conclusions

The results of the study suggest that 9 out of 10 students
brush their teeth at least once a day. However, nearly 30%
of the students do not brush their teeth at least twice a day.
Females exhibited a higher frequency of brushing their
teeth than males. School-based educational programs
targeting dental health, especially for early adolescents,
can significantly foster the development of positive habits
that benefit immediate and future well-being. Further re-
search is required to explore the factors influencing oral
hygiene behaviors among students worldwide.

Ethics approval and consent to participate

In each participating country, the GSHS received ethical
approval from either the Ministry of Health or Education,
the relevant institutional ethics review committee, or
both. Participants were approached for data collection
after written or verbal consent was obtained from the ado-
lescents and their respective parents or guardians. Given
that our research employed publicly accessible retrospec-
tive data, ethical approval was not required.
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