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Abstract

Background Low-income countries bear a growing and disproportionate burden of oral diseases. With the World
Health Organization targeting universal oral health coverage by 2030, assessing the state of oral health coverage

in these resource-limited nations becomes crucial. This research seeks to examine the political and resource commit-
ments to oral health, along with the utilization rate of oral health services, across 27 low-income countries.

Methods We investigated five aspects of oral health coverage in low-income countries, including the integration

of oral health in national health policies, covered oral health services, utilization rates, expenditures, and the number
of oral health professionals. A comprehensive search was conducted across seven bibliographic databases, three grey
literature databases, and national governments'and international organizations' websites up to May 2023, with no lin-
guistic restrictions. Countries were categorized into “full integration’, “partial integration’, or “no integration” based

on the presence of dedicated oral health policies and the frequency of oral health mentions. Covered oral health ser-
vices, utilization rates, expenditure trends, and the density of oral health professionals were analyzed using evidence

from reviews and data from World Health Organization databases.

Results A total of 4242 peer-reviewed and 3345 grey literature texts were screened, yielding 12 and 84 files respec-
tively to be included in the final review. Nine countries belong to “full integration”and thirteen countries belong to
“partial integration’, while five countries belong to “no integration” Twelve countries collectively covered 26 types
of oral health care services, with tooth extraction being the most prevalent service. Preventive and public health-
based oral health interventions were scarce. Utilization rates remained low, with the primary motivation for seeking
care being dental pain relief. Expenditures on oral health were minimal, predominantly relying on domestic private
sources. On average, the 27 low-income countries had 0.51 dentists per 10,000 population, contrasting with 2.83
and 7.62 in middle-income and high-income countries.

Conclusions Oral health care received little political and resource commitment toward achieving universal health
coverage in low-income countries. Urgent action is needed to mobilize financial and human resources, and integrate
preventive and public health-based interventions.
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Introduction
Oral diseases, such as dental caries, periodontal disease,
and oral cancer, stand out as the most prevalent health
conditions, posing a major global public health challenge
[1]. It was estimated that approximately 3.5 billion people
suffered from oral diseases worldwide [2]. Oral diseases
could lead to pain, swelling, mastication difficulties, and
susceptibility to other medical conditions such as ath-
erosclerosis, cardiovascular disease, diabetes, and mal-
nutrition [3—6]. Oral diseases can also affect self-esteem,
reduce social interaction, and even result in stigmatiza-
tion [7]. Moreover, they are closely linked to substantial
productivity loss and lower educational attainments.
Evidence indicates that the global productivity loss due
to oral diseases reached an estimated US$ 323 billion in
2019 [7]; additionally, children with poor oral health are
52% more likely to exhibit poor academic performance
and 43% more likely to experience school absenteeism [8].
Resources for oral health care and the burden of oral
diseases are unevenly distributed across regions, coun-
tries, and socioeconomic groups [7]. In 2019, 88% of the
direct costs of oral health care were spent for only 22.5%
of the world’s population, mainly residing in high-income
countries [7]. Meanwhile, more than three-quarters
of those with oral conditions lived in low- and middle-
income countries (LMICs) [7]. In Rwanda, for exam-
ple, 54.3% of its population had untreated dental caries
according to its first National Oral Health Survey [9]. Due
to high out-of-pocket spending, disadvantaged house-
holds paying for necessary oral health care are more
likely to experience catastrophic health expenditures and
face impoverishment than their better-off counterparts
[10, 11]. In addition, countries with public dental care
coverage have lower socioeconomic inequalities in dental
care utilization than those without such programs [12].
To tackle these challenges, the global community has
launched a series of initiatives for oral health. In 2021,
the World Health Assembly (WHA) adopted a resolution
urging the integration of oral health into national policies
and universal health coverage (UHC) [13]. This resolu-
tion was followed by the release of the Global Strategy
on Oral Health during the 2022 WHA, which envisions
achieving UHC for oral health for all individuals and
communities by 2030 [14]. As a critical step towards
implementing this strategy, the World Health Organiza-
tion (WHO) released the Global Oral Health Action Plan
(2023-2030), providing guidance for member states to

Table 1 27 low-income countries included in this study
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operationalize objectives at the national and sub-national
levels [15]. On December 15, 2023, the WHO added
Noma (Cancrum Oris) to its list of neglected tropical
diseases, marking a significant step toward prioritizing
political and resource commitments for this severe and
potentially fatal oral disease [16].

In addition to these initiatives, a notable effort is the
WHO Global Oral Health Status Report [7]. This report
reviews the status of oral disease burden, oral health
policies, and resource investments over countries. While
groundbreaking, the report and its country profiles only
provide a summary of the existence of national oral
health policies using a binary “yes-or-no” question with-
out providing further details, such as the covered oral
health services in their national policies. In addition, the
report does not examine oral health service utilization
rates or analyze oral health expenditures over the years.
To address these gaps, especially for low-income coun-
tries, we conducted a scoping review to examine univer-
sal oral health coverage in low-income countries through
five key questions: (1) the integration of oral health in
national health policies; (2) the inclusion of clinical and
public oral health care services in government-defined
essential health service lists; (3) oral health care utiliza-
tion rates; (4) oral health care expenditures; and (5) the
number of oral health care professionals.

Methods

Search strategy

We conducted a scoping review to examine the univer-
sal coverage for oral health care in low-income countries.
We followed the World Bank 2020 income classification
[17] in identifying the 27 low-income countries (countries
with gross national income [GNI] per capita of 1,045 US
dollars or less) as listed in Table 1. We looked for evidence
from peer-reviewed publications, grey literature, websites
of national governments and international organizations,
and WHO databases. We reported this scoping review in
accordance with the guidance of the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses exten-
sion for Scoping Reviews (PRISMA-ScR) [18]. We regis-
tered the protocol of this scoping review a priori in Open
Science Framework (https://osf.io/5pbhm/).

For peer-reviewed publications, we systematically
searched seven bibliographic electronic databases: Pub-
Med, Embase (Elsevier), Web of Science (Clarivate),
EconLit (EBSCO), Global Health (EBSCO), WHO Global

Afghanistan, Burkina Faso, Burundi, Central African Republic, Chad, Democratic Republic of the Congo (Congo DR), Eritrea, Ethiopia, Gambia, Guinea,
Guinea-Bissau, Liberia, Madagascar, Malawi, Mali, Mozambique, Niger, North Korea, Rwanda, Sierra Leone, Somalia, South Sudan, Sudan, Syrian Arab

Republic, Togo, Uganda, Yemen
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Index Medicus, and Dentistry and Oral Sciences Source.
Two librarian coauthors (JC and MB) developed keyword
search strings and adapted them for different databases.
Table 2 shows the search string for PubMed. Search
strings for other bibliographic databases are presented in
Web Appendix 1. As shown in Table 2, the string consists
of three groups of keywords: keywords and MeSH terms
representing “oral’;, “dental’; and “teeth”; keywords repre-
senting health care or the three UHC dimensions, such as
“care’, “health’; “service’, “finance”, “coverage’, “spending’,
“utilization”; and keywords and MeSH terms referring to
the 27 low-income countries. We searched for the pres-
ence of keywords in titles and abstracts of publications.
The search covered the period from January 2010 to May
2023 to capture the recent data.

We conducted a comprehensive search for grey lit-
erature from four sources. First, we searched the WHO
Country Planning Cycle Database [19], WHO Non-
communicable Diseases Document Repository [20],
and WHO MiNDbank database [21] to identify coun-
tries’ most recent National Health Policies, Strategies,
and Plans (NHPSPs), National Health Service Packages,
National Non-communicable Disease Strategic Plans,
and National Oral Health Strategic Plans. A NHPSP
outlines a country’s political and resource commitment
to ensuring the health of its population [22], while a
National Health Service Package specifies government-
defined essential public and clinical health services to be
delivered at different health care levels [23]. By examin-
ing National Non-communicable Disease Strategic Plans,
we assessed the extent to which countries align with
WHO’s recommendations on recognizing and address-
ing oral health issues through the lens of common risk
factors shared with other non-communicable diseases.

Table 2 Search strings for PubMed
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Additionally, through searching National Oral Health
Strategic Plans, we provided baseline information on the
progress toward the international commitment of having
operational national oral health policies by 2030 [15].

Second, we conducted searches to identify oral health
content in national health policies beyond the four pol-
icy types mentioned above. This was done by using the
WHO publication database [24] and the Google search
engine with predefined strings. The Google search was
applied to the websites of national health departments
and WHO country profiles [25] (see details for the
Google search in Web Appendix 2). Third, we searched
three grey literature databases, including the PAIS Index,
OECD iLibrary, and World Bank eLibrary (see details in
Web Appendix 3). Both Google and grey literature data-
base searches covered the period from January 2010 to
May 2023. Fourth, we examined the websites and reports
of major non-governmental organizations and founda-
tions that provide international oral health care services,
such as Global Dental Relief [26], Smiles for Everyone
Foundation [27], and Global Child Dental Fund [28]. We
utilized a snowball strategy to scrutinize the reference
lists of searched peer-reviewed and grey literature.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) the setting in
one or multiple of the 27 low-income countries; (2) con-
taining any information related to the integration of oral
health in national health policies, the inclusion of clini-
cal and public oral health care services in government-
defined essential health service lists, oral health care
utilization rates, oral health care expenditures, and the
number of oral health care professionals, and (3) full-text
availability. We did not impose any language restrictions,

(("Dental Health Services"[Mesh] OR "Oral Health"[Mesh] OR "Dental Facilities"[Mesh]) OR (((dental[Title/Abstract] OR oral[Title/Abstract]

OR teeth[Title/Abstract] OR tooth[Title/Abstract]) AND (care[Title/Abstract] OR health[Title/Abstract] OR service[Title/Abstract] OR access*[Title/
Abstract] OR disparit*[Title/Abstract] OR coverage[Title/Abstract] OR insurance[Title/Abstract] OR utilization[Title/Abstract] OR spending|[Title/
Abstract] OR expenditure([Title/Abstract] OR financing(Title/Abstract] OR package[Title/Abstract] OR scheme[Title/Abstract] OR plan[Title/
Abstract] OR strateg*[Title/Abstract] OR utilization[Title/Abstract])) OR dental facility[Title/Abstract] OR dental facilities[Title/Abstract] OR dental
office[Title/Abstract] OR dental offices[Title/Abstract])) AND (((((CCCCCCCCCCCCCCCcc(c((("Afghanistan"[Mesh]) OR "Burundi"[Mesh]) OR "Burkina Faso"[Mesh])
OR "Central African Republic'[Mesh]) OR "Chad"[Mesh]) OR "Democratic Republic of the Congo"[Mesh]) OR "Eritrea"[Mesh]) OR "Ethiopia"[Mesh])
OR "Gambia"[Mesh]) OR "Guinea"[Mesh]) OR "Guinea-Bissau"[Mesh]) OR "Liberia"[Mesh]) OR "Madagascar'[Mesh]) OR "Mali"[Mesh])

OR "Malawi"[Mesh]) OR "Mozambique"[Mesh]) OR "Niger'[Mesh]) OR "Democratic People’s Republic of Korea'[Mesh]) OR "Rwanda"[Mesh]) OR "Sierra
Leone"[Mesh]) OR "Somalia"[Mesh]) OR "Sudan"[Mesh]) OR "South Sudan"[Mesh]) OR "Syria"[Mesh]) OR "Togo"[Mesh]) OR "Uganda"[Mesh])

OR "Yemen"[Mesh]) OR (Afghanistan[Title/Abstract] OR Burundi[Title/Abstract] OR Burkina Faso[Title/Abstract] OR Central African Republic[Title/
Abstract] OR Centrafrican Republic[Title/Abstract] OR Centrafique[Title/Abstract] OR Central African Empire[Title/Abstract] OR Chad[Title/Abstract]
OR Congol[Title/Abstract] OR Democratic Republic of Congo[Title/Abstract] OR Eritrea[Title/Abstract] OR Ethiopia[Title/Abstract] OR Guinea[Title/
Abstract] OR Gambia[Title/Abstract] OR Guinea Bissau[Title/Abstract] OR Guinea-Bissau[Title/Abstract] OR GuineaBissau[Title/Abstract]

OR Liberia[Title/Abstract] OR Madagascar[Title/Abstract] OR Malagasy Republic[Title/Abstract] OR Mali[Title/Abstract] OR Malawi[ Title/Abstract]
OR Mozambique[Title/Abstract] OR Niger[Title/Abstract] OR North Korea[Title/Abstract] OR Democratic People’s Republic of Korea[Title/Abstract]

OR Korean People’s Republic[Title/Abstract] OR Rwanda[Title/Abstract] OR Sierra Leone[Title/Abstract] OR Somalia[Title/Abstract] OR Sudan(Title/
Abstract] OR South Sudan(Title/Abstract] OR Syria[Title/Abstract] OR Syrian Arab Republic[Title/Abstract] OR Togo[Title/Abstract] OR UgandalTitle/
Abstract] OR Yemen(Title/Abstract] OR Republic of Yemen([Title/Abstract] OR Yemen Arab Republic[Title/Abstract]))
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using Google Translate for publications or literature not
originally written in English. To provide policy makers
with the most recent information, we replaced outdated
policies of countries with their most recent versions, if
available. We excluded clinical trial studies.

Literature review and evidence extraction

For peer-reviewed publications, titles and abstracts of
searched studies were imported into reference man-
agement tools (EndNote and Zotero). Duplicates
were removed. All remaining titles and abstracts were
uploaded to the Covidence platform (https://www.
covidence.org/), where three coauthors independently
screened and selected studies for full-text review. The
selected full-text studies were subsequently retrieved and
assigned to two groups of coauthors for data extraction,
with each group consisting of two members. To ensure
accuracy, the two coauthors of each group indepen-
dently reviewed the same studies and cross-checked each
other’s work. For grey literature, as most of it does not
have a structured abstract, we were not able to remove
duplicates with reference management tools. Therefore,
we assigned the full text of all the searched grey literature
to four groups of coauthors, with each group consisting
of two members, to conduct a literature review and data
extraction in duplicate.

We used a pilot-tested template in the form of Excel
spreadsheets to record the extracted information. This
template included fields for “title”, “author(s)’, “publica-
tion year’, “study location”, “study design’, “study aim’
", “data collected year”, and “main findings”

” o«

“data source’,
Discrepancies between group members on review and
data extraction were discussed and addressed at team
meetings. Additional details on data extraction can be
found in Web Appendix 4.

Evidence synthesis and analysis

We started with assessing a country’s integration of oral
health into national health policies. We categorized the
27 low-income countries into three groups: first, “full
integration’, defined as countries that have developed
national oral health policies, thereby fulfilling target 1.1
of the WHO Global Oral Health Action Plan (2023-
2030) related to establishing operational national oral
health policies [15]; second, “partial integration”, defined
as countries that lack such specific policies but aggre-
gately mention oral health keywords at least five times
across other national health policies; and third, “no
integration’, defined as countries that lack national oral
health policies and aggregately mention oral health key-
words less than five times across other national health
policies. In order to identify countries as “partial integra-
tion” and “no integration’, we followed previous studies
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[29, 30] and created a list of oral health keywords through
a review of significant literature on oral health. We con-
ducted searches for each keyword and counted the fre-
quency of their appearance in each included national
health policy document. We only counted when a key-
word appeared in the context of oral health. For exam-
ple, the keyword “abscess” will be counted if it pertains
to dental abscesses but will not be counted if it refers to
abscesses within other tissues of the body (see keywords
in Web Appendix 5). The threshold of at least five men-
tions was established as a significant number in previ-
ous studies that assessed the policy inclusion of surgery
[29, 30]. Since countries’ NHPSPs and National Non-
communicable Disease Strategic Plans are the main poli-
cies demonstrating countries’ political commitments to
health, we also offered a more detailed summary of oral
health content within these two policy types, which is
presented in the Appendix.

In terms of assessing oral health services included in
countries’ essential service packages, we focused on the
national health policies that include a list of government-
defined essential clinical and public health services, such
as National Health Service Packages, and summarized
the covered oral health care services. This analysis aimed
to provide insights into the extent to which oral health
has received practical priority within essential healthcare
coverages outlined in national policies.

To assess oral health care utilization rates, we narra-
tively summarized utilization rates found in both peer-
reviewed publications and grey literature. Additionally,
we summarized the primary reasons for seeking oral
health care services and the most frequently adminis-
tered interventions. We also summarized the determi-
nants and inequalities of oral health care utilizations.

We used two international data sources to assess oral
health expenditures: (1) the WHO Global Oral Health
Status country profiles [31], which documented per
capita expenditures on outpatient dental care in 2019,
aggregated from both public and private sources, and
(2) the WHO Global Health Expenditure Database [32],
which recorded dental outpatient expenditures per cap-
ita financed by domestic public, private, and external
sources between 2016 and 2020. We downloaded data
from these two sources in May 2023. We identified thir-
teen low-income countries with available data from both
data sources and compared their recorded values.

To assess the workforce, we obtained data on the num-
ber of dentists, dental prosthetic technicians, dental
assistants and dental therapists per 10,000 population
from the WHO National Health Workforce Account
[33]. We downloaded data for the years spanning from
2010 and 2021. Countries varied in terms of years with
available data. Using countries’ most recent data, we
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Identification of studies in bibliographic databases

| ‘ Identification of grey literature

s
Studies identified from bibliographic Articles identified from grey literature search
databases (n=4,242): (n=3,345):
= ¢ 2,313 PubMed Duplicate studies * 2,889 Google search
'% * 481 Global Index Medicus removed (n=940); * 198 PAIS Index
2 * 447 Web of Science »  studies published * 95 OECD iLibrary
= * 373 Global Health before 2010 removed * 92 WHO Country Planning Cycle Database +
'§ * 358 Embase (n=1,053) WHO NCDs Document Repository + WHO
* 269 Dentistry and Oral Sciences Source MiNDbank
* 1 EconLit * 42 World Bank eLibrary
— * 28 WHO publication database
* 1 Major NGOs and foundations

Studies screened based on
title and abstract
(n=2.,249)

A 4

Studies excluded
(n=2,184)

A 4

A

Full-text studies
assessed for eligibility ||
(n=65)

[ Eligibility] [ Screening ]

Studies excluded (n=53):

50 did not meet inclusion criteria
by having no information on any of
the five study questions; 2 cannot
locate downloadable resources, 1
duplicate

Articles excluded by full-text review:

3,241 did not meet inclusion criteria by having no
information on any of the five study questions; 20
policy documents were replaced by their more
recent versions in effect

A

—

= Studies and grey literature included
(] . .

= in review (n=96):

':"é * 12 peer-reviewed studies

= * 84 grey literature

| S—

Fig. 1 PRISMA flowchart

calculated the average densities of dentists, dental pros-
thetic technicians, dental assistants and dental therapists
in low-income countries and compared them with those
in middle-income and high-income countries. We down-
loaded the workforce data in July 2023.

Web Appendix 6 presents a summary of the informa-
tion sources used to gather evidence for analyzing each of
the five research questions.

Results

As shown in the PRISMA flowchart (Fig. 1), our system-
atic search of the seven electronic bibliographic databases
yielded a total of 4242 studies. After removing dupli-
cates, studies published before 2010, and those deemed
irrelevant based on title and abstract screening, a full-
text review for eligibility was given to 65 studies. From
this full-text review, we identified twelve peer-reviewed
papers that met our inclusion criteria. For grey literature,
we obtained 3345 records from multiple sources. After
a full-text review of each literature, we excluded 3241
records that did not meet the inclusion criteria, as well as
20 outdated policies that had been replaced by their more
recent versions. Consequently, we included 84 pieces of

grey literature. Together with the peer-reviewed studies,
our scoping review ultimately included 96 articles.

Characteristics of the 96 included articles

Figure 2 illustrates the distribution of the 96 included
articles across countries. Notably, Rwanda stands out
with the highest number of included articles at ten, fol-
lowed closely by Afghanistan and Ethiopia at six. The
remaining countries generally have articles ranging from
one to five. We included one peer-reviewed article and
one grey literature (the WHO Global Oral Health Status
Report) that examined oral health resources in multiple
low-income countries.

For the twelve peer-reviewed papers, Table 3 dem-
onstrates that nine out of them are questionnaire- and
screening-based research that provided information on
oral health care utilization, while three discussed the cur-
rent stock or the development of oral health profession-
als. Out of the 84 pieces of grey literature, 28 consist of
the WHO Global Oral Health Status Report and its asso-
ciated country profiles, while the remaining 56 comprise
the most recent national health policies with oral health
care information. Figure 3 illustrates that the 56 national
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Fig. 2 Distribution of the 96 included articles across countries

health policies belong to nine policy types, with NHPSPs
being the most frequent type, followed by the National
Non-communicable Disease Strategic Plan, National
Health Service Package, National Oral Health Strate-
gic Plan, and other national health policies. Appendix 7
summarizes oral health information for each of the 56
national health policies.

Integration of oral health in national health policies

We identified nine countries as “full integration” as
they have established their national oral health poli-
cies, including Burkina Faso [34-36], Congo DR [37],
Guinea-Bissau [38], Madagascar [39-42], Mali [43, 44],
Mozambique [45-47], Niger [48, 49], Rwanda [50-56],
and Uganda [57, 58]; thirteen countries as “partial inte-
gration” as they do not have such specific policies but
mention oral health keywords more than five times
across their other national health policies, including
Afghanistan [59-63], Burundi [64—66], the Central Afri-
can Republic [67, 68], Chad [69], Eritrea [70, 71], Ethio-
pia [72-74], Gambia [75-77], Guinea [78], Liberia [79],
Malawi [80], Sierra Leone [81, 82], Somalia [83], and
Togo [84, 85]; five countries as “no integration” as they
do not have national oral health policies and mention
oral health keywords less than five times across their
other national health policies, including North Korea
[86], South Sudan [87], Sudan [88], Yemen [89], and the
Syrian Arab Republic. For the Syrian Arab Republic, we
identified its WHO oral health country profile but did
not locate any national health policies with oral health

® Included grey literature

content. Our detailed analyses of the integration of oral
health in NHPSPs (Appendix 8) and National Non-com-
municable Disease Strategic Plans (Appendix 9) show
that oral health is largely overlooked in these two over-
arching policy types in low-income countries.

Oral health care services included in government-defined
essential health service lists

We identified thirteen countries with lists of government-
defined essential clinical and public health care services.
Except Burundi, all the other twelve countries mentioned
the coverage of oral health care services, resulting in a
collective offering of 26 different types of oral health care
services (Table 4). By country, Rwanda distinguished
itself by offering the most extensive array of oral services
to its population (12 types) [52-54]. It is followed by
Ethiopia (11 types) [73], Sierra Leone (8 types) [81], Libe-
ria (5 types) [79], Madagascar and Mozambique (4 types,
respectively) [40, 45], Afghanistan, Malawi, and Somalia
(3 types, respectively) [59, 80, 83], Eritrea (2 types) [71],
as well as Gambia and Sudan (1 type, respectively) [76,
88].

Tooth extraction emerged as the predominant inter-
vention, appearing in the health service lists of seven
countries [40, 52, 73, 79-81, 83]. Four countries cov-
ered dental abscess drainage [52, 73, 79, 83], making
this procedure the second most frequently provided
intervention. In contrast, as preventive measures, ser-
vices on oral health knowledge awareness [45, 73, 81],
dental scaling [54], fluoride use expansion [45], and



Page 7 of 20

(2024) 9:34

Luan et al. Global Health Research and Policy

‘suespoid uopowoid pue
2JNIdNIISRLUI 91D [BIO JO
2B| 94} PUB ‘9DI0PIOM
yijeay [elo jo uonnqui

-SIp pue A121eds sy} ‘s1euwll|d
‘Ulelsay [eoiydesboab apnpdul
318D |eJo Bulssadde 0}
101084 Buibua|eyd 3y
"S9INIDS

[PIUSP SaPN|DUI 1eY) 2be
-J9A0D dduRINSUl bulrey
Ajpaniodas uoneindod ay jo
%0/ A[ieau 2udsap a1ed
BuiAled31 10U JOj UOSeRI
Jofew ay3 sem 150D 1eyy
payiodal 9€°09 ‘a1ed

$$90DB 0} 9|BUN 3IaMm

A3y1 Aym uopsanb ayy 01
papuodsal oym 350y JO-
*SUOIIPUOD JUSbBIaWR-UOU IO
SA11RIOISI 'DAUSARID JO
peaisul Jalja1 uted 1oj 21ed
1ybnos Jauoiioeid plusp e
PaUSIA OYM 950Ul JO 9%/ '86*
BUET

-1e311 Joj Japiroid yijeay
|BIO UB P3YISIA JaASU sjued

syuedpiued /60'7 Jo
9|dwes aAieIuSsSIdal
A|leuolieu e 01 bujuaaIds
ibojoiwapida yyeay
[eJO pue alleuuonsanb

sa1bares1s uonowold
y1jeay |elo ulojul pue
uapIng aseasip [eJo 3y}
$5955E 0 BPUBMY JO ASA
-INS Y3|eaH [eIQ [euoneN

-pied A3AINS Y1 JO 959°0/+ uoneziiin  PaJA3SIUIWPE-ISMIIAIRIU|  [eUOND35-55010 ‘DAnddsag 1544 23 3uswiadwi o] 910T epuemy [6] e 32 uebIOY
(960°G) Juswieal) dn
2942 aunNoI pue ‘(%£77)
Juswieal} dn-mojjoy Jo
JUaWILR.L '(9%6°99) YINOoW JO
'swinb ‘Y3991 YIm 9qnoi3 Jo
uled sem 3sn 15e| 3y} 1oy
UO0Seal UleW a4} ‘pasn 1aAd
pey oym asoy3 buowlys
"3sn yyuow synpe ze/'/ Jo
-7 | 1sed pey o €| pue 9|dwies aAieIuSSId
'9SN YIuow-g | ueyl aioul AJ[euolieu e 0} USAID 21am uonezi|in
peY 9%0'7T ‘24ed [eIUap SaINSeaw [edIWayd0lq pue 9DIAJSS [BIUSP JO $101D8)
pasn JaAsu syuedpn Judwodolyiue ‘a1eu [BUOIDAS P31eID0SSE pue 9OU|
-Jed 3y JO %9 H9- uoneziinn -uopsanb paliodai-jjes -ssoid paseg-uonendod  -eaaid ay3 21eb1saAUl O 9107 uepns [c6] ‘e 12 pidbuad
uon
‘Syuow 9 synpe //9'v Jo a|dwes aAn -ejndod aqeuing aya ul
15ed 2yl Ul 3S1IUSP B PaSIA -eluasaldai Ajjeuoneu e jo 5101284 21ydeibowapoId0s
syuedpipied Aaains ayy Jo 2INSeaw 123l1p pue pa3e|Dosse pue sadnoeld
(9T-L1 1D %S6) %1Z AlUO- uoneziin MBIAJIUI 9DB)-01-9DB4  [PUOIID3S-SSOID DANdIDSSQ  SUSIBAY |e10 aquIsap O €107 ose4 eupying [16] e 39 919pUaI]
syuedpnied
sbuipuy A3y away3 urepy /uond3||od eleg ubisap Apnis wie Apnis pouad Apmis uonedo| Apnis 1eak 4Joyiny

S9IPNIS PAMIARI-I99d PapNRUI 7| 9Y3 JO AlBWWING € a|qeL



Page 8 of 20

(2024) 9:34

Luan et al. Global Health Research and Policy

‘eidoiyag ui swesboid yijeay
|pJO PaSEg-A1IUNWWOD pue
|O0OY2S OU .. 33y ]+
‘uoiejndod ay1 Jo syusW
-63s Jay10 pue uaip|iyd bul
-1ob1e) 218D |RIUSP 40§ SIS0
pa1eI0sse ay3 bulanod
9DURINSUI [EIUSP OU S| 313y~
‘ured

|BIUSP S| ISIA [RIUSP B 10}
(9%6'08) Uoseal Jofew 3y -
Ispusp e

U335 JaASU peY UIp

-[1Y2 3Y3 JO %168 pue 1esk
1sed QUL UL (9EL=GZ 1D %56)
%901 SEM UIP|IYD PaASA
-Ins ay1 buowe uonezinn

(P10

S1e3A G| —Q) UIP|IYD |00YDS
86¢ Jo buljduwes abeis
-1}NW e Jo syuaied ay1 01
aJleuuonsaNb pais1s!

|euol1d9s

51894 (G1-9) UIp|Iyd
pabe-jooyds buowe
10108} P31RIDOSSe pue
UOIIEZI|1IN DDIAIDS €]

IDIAIDS [BIUSP [[BISAC DY - -UIWIP.-J|9S PUB SMIIAISIU| -SS0ID Paseq-|ooyds -U3p 3y} SUIULISISp O 9107 eidoiyig ‘A sy [S6] [P 19 paulWey o
"(059'8) UONDRIIXS pue
(%11 +) 1uswiean ujed eidoiyg
[eausp A>uabIawa Jo} (plo SI1eak 71-9) uaIp|Iy> uIayanos Jo Buias payw|
1USaM Ajiofew syl ‘pPausIA 2be-|00Yds Pa1d3|3s AjUop 92IN0S3J 18 UIP|IYD
SABY OYM 3503 buowe -UeJ |9/ 01 JUSUISSISSP abe-jooyds buowe
‘1eak 1sed ay) Bulnp d1uld |BDIUID pUB 3ljeU SNJL1S |eUONLIINU Y1IM
[PIUSP B PR1ISIA JSASU 9ARY -uonsanb paisisiuiwpe [eUONDSS S31IED [BIUSP JO UON
syuedppipied ASAINS JO %976 uonezIiiN  -IOMIIAISIUI 9DBJ-0}-30B{  -SSOID PISEg-AIUNUILIOD) -B|2J 943 SUIWIIBP O] 020T eldoiyig 'umoy exaly [76] ‘e 12 esseg
W)
-qoid e pey A3y1 usym Ajuo
PS1ISIA pUB ‘ISIIUSp P
pa1siA IaAs pey pliyd
11941 buriodal syualed jo
%€ AJUO YLIM I9MO| Sem
Sp|o-Jeak-g 3sbuowe
9dUBpUINIY- SIeak-G| pue
‘sdnoib-abe yioq ul "-Z1 -9 1e UaJp[IYD |00Yyds
dn-yoayd e papuane /1"l Jo a|dwes sAneIuss
Buiney 948 AJUO Yum -a1dal Ajjleuoneu e o}
'1511USp e 01 US3q BulAey UOI1RUIUIEXD DJUID pue sabe Aoy 1e ualp|Iyd
19A3U, paiodal (%€ /) Sp|o aireuuonsanb pajs|d |OOY2S JO Spasu Yieay
-189A-G | pue (9699) -7 | SO -wod-ualed pue -5 A3AINS [euOlEN |e10 243 91eHNISDAUI O] /10T QU0 eUIAIS [€6] ‘e 12 dURIOYD
syuedpiied
sbuipuy A3y dwayy urepy /uoI113]|0d eleQq ubisap Apnis wie Apnis pouad Apnis uonedo| Apnis 1eak Joyiny

(panunuod) € a1qey



Page 9 of 20

(2024) 9:34

Luan et al. Global Health Research and Policy

1500 yb1y AjpAn

-lglyoid 01 anp JuaUiIeal}
SA11RIOISDI JO XDB| B S| aIaY |+
‘uepns uj

9DUPPUSIIE [PIUSP SIDUD
-N}Ul SAWBYIS SoURINSUI [e)
-Uap pue aledy1jeay (IO 10)
Buipuny d1gnd Jo de| ay -
“UONDBIIXS Y1001 AQ 318
Aduabiawa Jo Jaljai uted 03
PaUWI| S| JUSW1e3J] pUP
‘318D |eIUSP SAIIUSAId IO
9AI1BI01S3I JO XDe| Jualeddy.
IsuUsp

21 Ag UaAIb 2d1ApE 3y Sem
SI41 18yl paiels Wayl JO %08
A|Jeau pue quawieal} Aluo
11343 Se UoI1DeIIXS Y100}
9|buls e pey ajdoad jo

965G UBY1 210U ‘USIA [IUSP
U234 10U Y1 O

‘ured Ul 1om

A3Y1 Usym 1s13Usp 2y O}
Juam Ajuo syuaned jo
%16 < Sealaym sdnydayd
1e|nBas 10§ UM %6 AJUQO-
‘9duepuale

Jood Bupedipul ‘usm
J9A3U 96/ PUB ‘SIeaA 7
A1ana ueyy Apuanbayy

2I0W UM 96779 ‘sieak ¢
AJans ueyy Apuanbayy ssg
1511USP Y1 01 JUIM 5323(

SI91UDD
yieay [eausp pue sjeud
-soy [ejuap dljgnd woly

s1eak 9| Z pabe asauepng

888'| Jo buijduies pay
-11BJ1S B UO Pa1dNpUod
2J9M SUOIRUILIEXS €D

1L
winoleyy Ul suspisal
1npe asauepng buowe
95e3sIp [RIUopoLad pue
$3148D [PIUSP IO} SI0Y
-8} %Sl pUB SN1eys

uepng
'3181S WNOLIRYY DY} JO

-qgns Jo Jua2Jad AIXIS JSAQ- uoneziinn -|UI|D> pUB SM3IAJ9IU|  |RUOIIDS-5S0ID ‘DAId1ISI(] Y1|eay |elo 9y SSaSSe O] 010Z-6002 sadulA0Id UIASS [£6] ‘|12 ejieyy
‘yinow Jo
'Swinb ‘Y1991 Yum 9|qnoil Jo
uted SI JISIA [BIUSP 15| JOJ
(99'7/) uoseas Jofew ay - SI91U3D 2JeD
'91042q JBA SUO URY} 2IOW -y3jeay Atewnd pa1dales
1ISIA [BIUSP P PRY %1'GS pue 1 9Y1 Ul S1eak 09 Z 2Jam uepnNs ‘21e1s wnoieyy ul
'S$3] 10 1B SUO UIYHM oym saakojdwa pue BuiAl| synpe Japjo buowe
JISIA [BIUSP B PRY 9%/ € siuaned-od ‘syualied $10)DB} P31BIDOSSE 3} pue
‘JUSUIIBI] [PIUDP PRAIDIDI 67¢ 0} UolRUILIEXD [BD |BUOI1D35-5504D spaau diayasold ‘sniels
JaA3U syuedpiuied 9497/« -|UI[D pUB M3IIAIDIU|  PasSeq-1a1ua)-2JeD-U3esH Yi|eay [elo a3 ssasse o v/N UepnNs ‘21e1s Wnoeyy CHNEREIES
syuedpiied
sbuipuy A3y awayy urepyy /uoI1133]|0d eleQ ubisap Apnis wie Apnls pouad Apnis uonedo| Apnis 1eak Joyiny

(panunuod) € ajqey



Page 10 of 20

(2024) 9:34

Luan et al. Global Health Research and Policy

S0 1

MOJ| AI9A SUlRWI UOIH3)
uedlyy 9y ul (uonejndod
00001 4ad) s1snusp Jo
AUSUSP 9DI0PIOM DY +

‘Ajuo a4ed uopuaa.d
J9AI|9P 0} palinbai sispuap
870'L ‘2182 2AnUaA3Id pue
[B216INS DISEQ ISAIIPP 0}
paJinbai s1snuUSp €| §'| ‘21ed
[PUOIIUSAUOD ISAI[DP 0}
paJinbal ag pjnom sispuap
/t1'9 Po1RWIISS UB ‘Uol}
-e|ndod ||e49A0 941 JO Spasu
21BD [BIUSP Y} 193U O] -

'8L0¢C Ul ¢t Yoeal 01 sem
weiboud Buiuiely pareloge|
-102 3y1 Jo 196.e1 3Y3 3|Iym

‘suoabins pue ‘sysidesayy
|BIUSP ‘SIUBISISSE [BIUSP DUl

-pnjpul ‘epuemy Ul sje
-uoissajold yyeay [eio

(L 2Ismaiayl [ 10¢ Ul
‘O6L€L)

UONDBIIXD Y100 AQ paieal}
2lam Aliofew ay1 pue ‘suoly
-IpuOd pa1eal) Juanbay
1S0W dY1 UM (%61 L)
Buipasjg wnb pue

(969°9) sal1e> [RIURQ-
"94dey100] sem

21eD |erusp bupas 1oy

(9%,°98) uoseal Jofew ay] «

A

-|I2B} 1O DJUl}D [PIUSP B WO
a1edyyjeay 1ybnos pey
(9%25) /ey In0ge Ajuo
‘Apn1s ay3 01 Joud

SYIUOW 7| 1OJWODSIP IO

9UDeY1001 P padUaLIadxe

pey oym 9571 S 941 JO-

SIUNODDY S2IOPIOM
Y1|eSH |eUOEN pue ASA
-INS SDIOPIOM Y1[eSH [RI0

2DIOPHIOAN [BGO|D OHM WO eleQ

elep olydesbowsp
SNSUSD) ‘e1ep ASAINS [BD

9DIOPHIOAN -1bojolwapida [euolien

SDIOPIOM V/N

g1 2 pabe

synpe QO Jo buljduies
WIOpuUel e WOl e1ep
109]|02 01 pPasn sem aileu
-uonsanb painionis-was

UORBZIIN  PRIRISIUILIPR-I2MIIAIRIU|

uolbay

UBDLJY 941 Ul SUBIDIUYDS])
onayisoud [eyusp pue
's151desy) [eIusp pue
SIURISISSE [RIUSP ‘SISIIUIP
Buisuduwod a2iopIom
Y1[eay (IO 9yl M3IA3I O]

aAIdinssg 610¢-¢00¢

Yiesy
[BJO JOJ S32IN0SaI UBWINY
P3|-SPaau 91eWISS O]

Buljspow aAneIueND £10T'S10C

Y3/eay Ul $321N0sal
uewny buibioy ui san
-|Ndej UBpUBMY pUR

‘SN Y1 usamiaq diysisu

poday -1ied mau e 92Npoul O] /N

epuebn 1d1sIg

IQgaN Ul synpe buowre

21D Y1[eay [elo Bbupaas 0}

SI911Ieq pue Uoezljin
'SSOUDIBME $53558 O] 00T

[PUOND3S
~SS0ID Paseq-AHUNWWOD

uoibay ued
-LJY 9Y3 Ul A1unod-iniy

EVeERE-IIES

epuemy

epuefin 12uIsIg I99aN

[L0L] [e1a Joybejen

[001] e 12 surIOYH

[66] '[e 39 oyembeulg

[86] '[e 18 &m0

sbuipuy A3y dway) urepyy

syuedpiied
/uoi1133]|0d eleQq

ubisap Apnis wie Apnis pouad Apnis

uonedo| Apnis

1eak Joyiny

(panunuod) € ajqel



Luan et al. Global Health Research and Policy (2024) 9:34

National Health Policies, Strategies, and Plans (NHPSPs)
National Non-communicable Disease Strategic Plan
National Health Service Package

National Oral Health Strategic Plan

National Human Resources Plan for Health

National Elderly Health Strategic Plan

National RMNCH* Strategic Plan

National RMNCH¥* and Elderly Health Strategic Plan

National Community Health Strategic Plan
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Fig. 3 Distribution of the 56 included policy documents over policy types. *RMNCH: Reproductive, Maternal, Newborn and Child Health

oral disease screening [53] were only covered by a small
number of countries. Of particular concern, only Sierra
Leone explicitly covered Atraumatic Restorative Treat-
ment (also called Alternative Restorative Treatment)
(ART) [81]. As ART has been recommended by the
WHO as a cost-effective approach to address dental
caries in resource-limited settings [23, 90], its rare cov-
erage indicates a consistently insufficient supply in low-
income countries. Additionally, information was limited
regarding what segment of the population was covered
by essential oral health care services. We identified only
four countries with explicit information on the age char-
acteristics of the covered population, including Liberia
[79], Mozambique [45], and Eritrea [71], covering oral
health care services for school-age children; only Eritrea
and Ethiopia, however, explicitly covered oral health care
services for the elderly and the detection of cleft lip and
palate for newborns, respectively [71, 73].

Information was scarce regarding the cost-sharing
structure of oral health care services. Among the coun-
tries that included coverage of oral health care services,
only Ethiopia explicitly outlined a cost-sharing arrange-
ment. In Ethiopia, the detection of cleft lip and palate
in newborns, along with the promotion of awareness
regarding proper oral hygiene practices, is provided at
no cost. However, other oral health care services, such
as tooth extraction, involve a cost-sharing mechanism
[73]. Unfortunately, detailed information on the specif-
ics of the cost-sharing mechanism is lacking.

Utilization rates of oral health care service
We identified seven countries with available informa-
tion on the utilization rates of oral health care services.

Among countries with nationally sampled populations,
the individual rate was 2.0% in Mozambique among its
general population (past 12 months usage) [46], 2.1% in
Burkina Faso among adults (past 6 months usage) [91],
13.4% in Sudan among adults (past 12 months usage)
[92], and 29.4% in Rwanda among its general population
(ever usage) [9]; Sierra Leone witnessed various utiliza-
tion rates of ever usage for school children at different
ages, ranging from 3.0% for the 6-years-old, 34.0% for the
12-years-old, to 27.0% for the 15-years-old [93]. On the
other hand, for populations sampled at the subnational or
institutional level, the estimated rates ranged from 7.4%
in Ethiopia’s Areka town among school children (past
12 months usage) [94], 10.6% in Ethiopia’s Mekelle city
among school children (past 12 months usage) [95], 9.0%
in Sudan’s Khartoum State among aged 16 and above for
regular checkups and 37% among the elderly attending
primary healthcare centers (past 12 months usage) [96,
97], to 52.0% in Uganda’s Nebbi District among adults
(past 12 months usage) [98].

In terms of reasons for seeking oral health care ser-
vices, a significant proportion of the surveyed popula-
tion reported dental pain, such as 66.9% in Sudan and
98.7% in Rwanda [9, 92], or reported that they would
only seek care when facing oral health conditions (e.g.,
school children in Sierra Leone) [93]. In the realm of
treatments, tooth extraction was the most frequently
administered intervention for alleviating dental
pain, rather than other restorative dental care proce-
dures. Concretely, among the individuals who sought
oral health care services, 73.7% of those in Uganda’s
Nebbi District had tooth extraction as their sole treat-
ment [98], while the percentage was 55.0% in Sudan’s
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Table 4 Oral health care services included in government-defined essential health service lists

Service type Number of countries RWA ETH SLE LBR MDG MOZ AFG MWI SOM ERI GMB SDN
with service offered

Tooth extraction 7 Yes Yes Yes Yes Yes Yes  Yes

Dental abscess drainage 4 Yes  Yes Yes Yes

Dental caries treatment 3 Yes Yes Yes

Cleft lip and palate repair 3 Yes  Yes Yes

Dental filling 3 Yes Yes Yes

Dentures and prosthesis 3 Yes Yes Yes

Maxillofacial trauma treatment 3 Yes  Yes Yes

Oral health knowledge awareness’ 3 Yes  Yes Yes

Oral tumor treatment 3 Yes  Yes Yes

School oral health service 3 Yes Yes Yes

Dental trauma treatment 2 Yes  Yes

Gum disease and treatment 2 Yes Yes

Oral emergency service 2 Yes Yes

Oral disease preventive service™ 2 Yes Yes

Oral surgery 2 Yes Yes

Salivary disease treatment 2 Yes Yes

Atraumatic restorative treatment 1 Yes

Basic dental care* 1 Yes

Dental scaling" 1 Yes

Fluoride use expansion’ 1 Yes

Oral disease screening’ 1 Yes

Oral health service for the elderly* 1 Yes

Orofacial infection treatment 1 Yes

Orthodontics for dental condition 1 Yes

Specialized dental care services* 1 Yes

Tooth pain management 1 Yes

Number of provided services in each country 12 1 8 5 4 4 3 3 3 2 1 1

1. Country name abbreviations: RWA (Rwanda), ETH (Ethiopia), SLE (Sierra Leone), LBR (Liberia), MDG (Madagascar), MOZ (Mozambique), AFG (Afghanistan), MWI

(Malawi),
SOM (Somalia), ERI (Eritrea), GMB (Gambia), SDN (Sudan)
*No further information on specific intervention provided

T Preventive oral health care service

Khartoum State [97], and 52.0% in Mozambique [46]. In
Ethiopia’s Areka town, 41.4% of those who have visited
dental clinics went for emergency dental pain treat-
ment and 8.6% for tooth extraction [94]. See details in
Table 3 and Web Appendix 7.

We identified three peer-reviewed papers with infor-
mation on the determinants and inequalities of dental
service utilization. Among the socioeconomic deter-
minants, adults residing in urban areas, those from
wealthier households, or school children born to moth-
ers with higher educational attainment are consist-
ently more likely to use dental care services compared
to those living in rural areas, from less wealthy house-
holds, or children born to mothers with lower educa-
tion levels [91, 92, 95].

Oral health care expenditures

Oral healthcare expenditures in low-income countries
are low. Based on WHO’s Global Oral Health Status
country profiles [31], only North Korea, the Syrian Arab
Republic, and Sudan allocated more than one US dol-
lar per capita in 2019 on dental outpatient care, while all
the other countries spent an amount ranging from zero
to 0.5 US dollars per capita (Fig. 4). On the other hand,
according to the WHO Global Health Expenditure Data-
base [32], fourteen countries spent an average of 0.19
US dollars per capita for dental outpatient care for the
most recent year of available data. Among these fourteen
countries, nine predominantly relied on the domestic pri-
vate sector to bear expenditures, with only Afghanistan,
Gambia, and South Sudan financing more than half of
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Fig. 4 Per capita expenditures on dental outpatient care in 2019 based on Global Oral Health Status Report. Note: Currency in US dollar
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. | | == — —
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Fig. 5 Most recent per capita expenditures on dental outpatient care based on Global Health Expenditure Database. Note: Currency in 2020 US

dollar

their expenditures from domestic government sources
(Fig. 5).

When considering time trends, only five countries—
Afghanistan, Burkina Faso, Gambia, Niger, and South
Sudan—exhibited an upward trend in government expen-
ditures from 2016 to 2020, while Sierra Leone, Sudan,
and Uganda reduced their government funds during the
same period. Out of the eight countries that received
external funds, four experienced a decline in annual
receipts. These countries are Afghanistan, Guinea, Sierra

Leone, and South Sudan. Interestingly, these reductions
did not lead to significant decreases in the overall expen-
ditures on dental outpatient care in Afghanistan and
South Sudan, attributed to the increased financial sup-
port from their respective domestic governments (Web
Appendix 10).

Furthermore, we observed significant discrepancies in
the recorded per capita expenditures on dental outpa-
tient care in 2019 between the two data sources. These
disparities are particularly notable for countries such
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Fig. 6 Most recent number of dentists per 10,000 population in 27 low-income countries. (Data source: WHO National Health Workforce Accounts

Data Portal)

as Afghanistan, Chad, Sierra Leone, South Sudan, and
Sudan. Although the WHO Global Health Expendi-
ture Database includes expenditures financed by exter-
nal sources as an additional component, the magnitude
of such expenditures is much smaller compared to the
disparities. For instance, in 2019, the disparity for Serra
Leone was 1.11 US dollars per capita, whereas the exter-
nal expenditure was only 0.01 US dollars per capita (Web
Appendix 11).

Number of oral health professionals
Our literature review identified three papers highlight-
ing a significant shortage of oral health professionals in
low-income countries [99—-101]. For the WHO National
Health Workforce Account [33], from 2010 to 2021,
twenty-six low-income countries reported workforce
data on dentists, while only twelve countries reported
data on dental prosthetic technicians, and sixteen coun-
tries reported data on dental assistants and dental thera-
pists. Somalia is the only country that did not report any
oral health workforce data.

On average, the most recent dentist density is remark-
ably low, standing at 0.51 per 10,000 population across
low-income countries (Fig. 6). This number is less than

one-fifth of the density in middle-income countries (2.83)
and represents a mere one-fifteenth of the density in
high-income countries (7.62) [33]. By individual coun-
try, only five low-income countries exceeded the average
line of 0.51. These countries are the Syrian Arab Repub-
lic (6.61), North Korea (2.19), Sudan (2.13), Afghanistan
(0.71), and Eritrea (0.54). The remaining countries exhib-
ited considerably low dentist densities, ranging from 0.01
to 0.21 dentists per 10,000 population.

We also observed that some countries relied on other
types of professionals, encompassing dental pros-
thetic technicians, dental assistants, and dental thera-
pists, rather than predominantly on dentists to deliver
oral health care services. For example, Sierra Leone’s
workforce is primarily composed of dental prosthetic
technicians. In countries such as Uganda, Malawi,
Guinea-Bissau, Gambia, Burkina Faso, Mali, Togo, and
Liberia, there is a higher prevalence of dental assistants
and dental therapists compared to dentists (Fig. 7). How-
ever, the average density of other dental professionals in
low-income countries remained remarkably low, with
only 0.07 dental prosthetic technicians and 0.08 dental
assistants and dental therapists per 10,000 population,
compared to 0.46 and 0.83 in middle-income countries
and 2.11 and 5.88 in high-income countries.
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Fig. 7 Most recent number of dentists, dental prosthetic technicians, and dental assistants and therapists per 10,000 population in 27 low-income
countries. (Data source: WHO National Health Workforce Accounts Data Portal)

We grouped findings of the five study aspects by
country in Web Appendix 12. For oral health expendi-
tures, we summarized countries’ most recent data on
per capita expenditures on oral outpatient care in Web
Appendix 12.

Discussion

Given the rising prevalence of oral diseases worldwide
and the recent international commitment to achiev-
ing universal coverage for oral health by 2030, our study
offers timely information on the universal coverage states
for oral health in 27 low-income countries. Overall, we
identified that there are limited sources of information
on oral health in low-income countries, highlighting an
urgent need to intensify efforts in progress monitoring
and strengthening oral health care systems.

The extent of integrating oral health in national health
policies varies across the 27 low-income countries. Nota-
bly, only nine countries have developed national oral
health policies; thirteen countries lack such specific
policies but have significantly incorporated oral health
within their other national health policies. However, as a
particular concern, five countries lack both national oral
health policies and an adequate mention of oral health
within their other national health policies, indicating

neglect of political commitment to oral health in these
nations. Furthermore, our study revealed that only five
low-income countries (Afghanistan, Burkina Faso, Eri-
trea, Gambia, and Madagascar) have explicitly included
oral health in national health policies designed for mater-
nal, children, and elderly health [35, 42, 62, 71, 75]. This
small number reflects that the concept of treating oral
disease as a progressive condition throughout the life
course received little attention from policy makers in
low-income countries.

In addition, we identified a large deficiency in oral
health service provision in low-income countries.
According to WHO, the African region faces a substan-
tial disease burden from seven oral diseases, including
dental caries, periodontal diseases, oral cancers, noma,
oral manifestation of HIV and AIDS, orofacial trauma,
and cleft lip and palate [23]. Accordingly, the WHO rec-
ommended the inclusion of three key interventions—oral
urgent treatment, affordable fluoride toothpaste, and
atraumatic restorative treatment—in the basic package
of oral care for resource-limited settings [90]. However,
we found that only four low-income countries explic-
itly included some of these three key interventions in
their government-defined essential health care service
lists, and no low-income countries listed noma and the
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management of the oral manifestation of HIV and AIDS.
In contrast, we observed a skewed prioritization toward
invasive clinic procedures, such as tooth extraction and
dental abscess drainage, rather than preventive interven-
tions delivered in a public health approach, for example,
the usage of affordable fluoride toothpaste. This finding
reconfirmed the deep-seated Westernized model of den-
tistry in low-income countries, which relied on a clini-
cal interventionist philosophy but oversight addressing
oral health issues in an upstream and community-based
approach [1].

An example of an upstream public health approach
that we identified is the integration of fluoride usage and
school interventions in Mozambique. In its Health Sec-
tor Strategic Plan 2014-2019 [45], Mozambique prior-
itized access to fluorides through the widespread use of
fluoride toothpaste, water fluoridation, and fluoride-
based mouthwash for children aged 6—12. Additionally,
in its National Oral Health Strategy 2019-2024 [46], the
country advanced oral health education and daily inter-
ventions such as tooth brushing in schools. These public
health strategies hold the potential to enhance the acces-
sibility and affordability of effective upstream interven-
tions, empower individuals with self-care skills for oral
hygiene, and cultivate health behaviors that favor oral
health [15]. We advocate for low-income countries to
share experiences on advancing oral health prevention,
promotion, and management services, and to implement
the WHO Global Oral Health Action Plan 2023-2030
according to their national priorities and context. This
approach mirrors the efforts of South-East Asian coun-
tries, as highlighted in the Report for the Regional Meet-
ing for Implementing the Action Plan for Oral Health
2022-2023, where countries emphasized interactions
and experience sharing on oral health systems across the
region [102].

In addition, our study indicates that data on oral health
care utilization, oral health care expenditure, and work-
force are very limited in low-income countries, reflecting
countries’ low level of investment in progress monitor-
ing and system strengthening for oral health. For exam-
ple, we only observed three countries (Afghanistan,
Burundi, and Rwanda) that included the development of
oral health professionals in their national health human
resource plans [56, 61, 64]. Furthermore, despite the evi-
dence that out-of-pocket expenditures for oral health
care are among the main drivers of catastrophic health
expenditures [10, 11], most low-income countries with
available expenditure data still require a dominant pro-
portion of payments to be borne by the domestic pri-
vate sector. Considering that most low-income countries
simultaneously lack a provision for WHO-recommended
interventions, our study unveiled a worrisome situation
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of spending valuable out-of-pocket resources on the
less-effective and sometimes harmful measures, like the
removal of the uvula and dental buds for children [103].
Relying on traditional oral health interventions has
been demonstrated as not financially sustainable in low-
income countries [104], and we call for policy makers to
reconfigure the oral health system and better reorientate
public and private financial resources toward recom-
mended evidence-based interventions. Furthermore,
the discrepancies in expenditure data between interna-
tional data sources underscore the need for increased
efforts within the international community to coordinate
endeavors in data collection. Such coordination is essen-
tial in providing policy makers with aligned and reliable
measurement results, thereby supporting evidence-based
policymaking when allocating financial resources to oral
health.

Our study has several limitations. First, when searching
for national policies containing oral health information,
we used the websites of countries’ health departments
and WHO’s existing databases. This approach may
overlook oral health information contained in policies
released by other departments, such as the education
departments. Second, we employed public-facing web-
sites and databases to download national health policy
documents. This approach does not eliminate the pos-
sibility that oral health policies might be outlined in
government internal documents that are not publicly
accessible. Additionally, there remains the chance that
updated versions of the accessible documents exist, but
their existence is unknown to us. For future analyses, we
recommend using personal contact to identify dedicated
government staff responsible for oral health to locate rel-
evant policy documents.

Conclusions

Our study provides a comprehensive examination of
five aspects of universal health coverage for oral health
care in low-income countries. Policy integration for oral
health care significantly varied across the 27 low-income
countries while most countries do not have dedicated
national oral health policies and lack services that tackle
oral health within the framework of common risk fac-
tors with non-communicable diseases. Tooth extraction
and other invasive interventions are dominant in low-
income countries, with only a few countries adhering
to WHO recommendations on the provision of preven-
tive and public health measures for oral health, which is
concerning. Financial and human resources are scarce in
low-income countries, and more political and resource
commitment is needed to reverse the low utilization rates
in low-income countries.
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