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Abstract

Background: To measure the quality of care for lip and oral cavity cancer worldwide using the data from the Global
Burden of Disease (GBD) Study 2017.

Methods: After devising four main indices of quality of care for lip and oral cavity cancer using GBD 2017 study’s
measures, including prevalence, incidence, years of life lost, years lived with disability, and disability-adjusted life years,
we utilised principal component analysis (PCA) to determine a component that bears the most proportion of info
among the others. This component of the PCA was considered as the Quality-of-Care Index (QCI) for lip and oral cav-
ity cancer. The QCl score was then reported in both men and women worldwide and different countries based on the
socio-demographic index (SDI) and World Bank classifications.

Results: Between 1990 and 2017, care quality continuously increased globally (from 53.7 to 59.6). In 1990, QCI was
higher for men (53.5 for men compared with 50.8 for women), and in 2017 QCl increased for both men and women,
albeit a slightly higher rise for women (57.2 for men compared with 59.9 for women). During the same period, age-
standardised QClI for lip and oral cavity cancer increased in all regions (classified by SDI and World Bank). Globally, the
highest QCl scores were observed in the elderly age group, whereas the least were in the adult age group. Five coun-
tries with the least amount of QCls were all African. In contrast, North American countries, West European countries
and Australia had the highest indices.

Conclusion: The quality of care for lip and oral cavity cancer showed a rise from 1990 to 2017, a promising outcome
that supports patient-oriented and preventive treatment policies previously advised in the literature. However, not all
countries enjoyed such an increase in the QCl to the same extent. This alarming finding could imply a necessary need
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for better access to high-quality treatments for lip and oral cavity cancer, especially in central African countries and
Afghanistan. More policies with a preventive approach and paying more heed to the early diagnosis, broad insurance
coverage, and effective screening programs are recommended worldwide. More focus should also be given to the
adulthood age group as they had the least QCl scores globally.
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Background

With more than 17.5 million new annual cases and more
than 8.5 million annual deaths in 2015 worldwide, can-
cer is considered one of the leading causes of morbid-
ity and mortality in the post-millennial era [1]. Lip and
oral cavity cancer is ranked 16th for both incidence and
mortality globally according to the International Agency
for Research on Cancer data [2]. It represents the most
frequent malignancy in the head and neck region and
is usually associated with an aggressive approach and
a poor prognosis [3, 4]. Approximately 450,000 new lip
and oral cavity cancer cases are diagnosed each year, with
only 40-50% of patients surviving for the next five years
after the diagnosis [3]. Additionally, due to incremental
trends of highly associated risk factors for lip and oral
cavity cancer, such as smoking and alcohol consump-
tion, possible surges in their incidence have recently been
projected [5]. Overall, lip and oral cavity cancer are per-
ceived as a significant component in the global burden of
cancers.

On the other hand, lip and oral cavity cancer are mostly
associated with favourable prognosis if diagnosed timely
[6]. They are commonly neglected by healthcare profes-
sionals outside of dentistry and usually remain undiag-
nosed until the disease’s final stages [7]. Accordingly,
preventive interventions aiming to minimise the risk fac-
tors and adjust the lifestyle among populations, including
decreased consumption of alcohol, tobacco, and areca
nut, have previously been suggested to mitigate the bur-
den of the lip and oral cavity cancer [8]. However, consid-
ering the predictions about the rise in oral cancer cases in
the near future, boosting care quality and addressing its
related issues are inevitably indispensable.

Some efforts have previously been exerted to define
a framework to measure the quality of care in can-
cer patients, and many plausible factors have been
expounded in the literature; for instance: pain and dis-
tress management, patient satisfaction, feasibility, and
accessibility [9-13].

Though, these variables are not easily attainable at a
worldwide level, hence the rationale for using indirect
variables to estimate the quality of care. From a public
health perspective, it is necessary to consider factors that
can implicitly explain the quality of care in the patients
with lip and oral cavity cancer, namely disability-adjusted

life years (DALYs), mortality, prevalence, and incidence
of the disease [14]. With a global-scale data set on the
quality of care for lip and oral cancers, healthcare poli-
cymakers and mid-level care centres can bolster their
services and hopefully improve these patients’ quality of
care in the future. In this study, we used the data from
the GBD Study 2017 to estimate the quality of care for lip
and oral cavity cancer between 1990 and 2017 using an
original method.

Methods

Data for this study came from the GBD study 2017 that
is publicly available on https://gbd2017.healthdata.org/
gbd-search. GBD 2017 provides a standardised approach
for estimating incidence, prevalence, deaths, years of life
lost (YLLs)—due to premature mortality, years lived with
disability (YLDs)—also described as years lived in less-
than-ideal health, and DALYs by cause, age groups, sex,
year, and location. Full details of the GBD study, includ-
ing inputs, analytical processes, outputs and methods
specific to each cause, are explained elsewhere [15].

This study included lip and oral cavity cancer, identified
by International Statistical Classification of Diseases and
Related Health Problems, 10th revision (ICD-10) classi-
fied in two categories: (a) codes of mortality (C00-C08.9,
D10.0-D10.5, D11-D11.9) [16]; and (b) codes of preva-
lence (C00-C07, C08-C08.9, Z85.81-785.810) [17]. These
disorders are also presented with B.1.1 code in the GBD
database.

We defined four indices related to the quality of care,
as follows:

1. Prevalence to incidence ratio = %‘3@:‘:
2. Mortality to incidence ratio = ﬁ
Bsifen

3. DALYs to prevalence ratio = g5 <o

4. YLLs to YLDs ratio = z&ﬁz

Among these indices, the trend of each one can easily be
determined. For instance, higher values of prevalence to
incidence ratio could mean better care and/or better pre-
vention or even be a sign of decreased lifespan among the
lip and oral cavity cancer patients. The mortality to inci-
dence ratio shows the effectiveness of the provided care
(if any); thus, the lower the value, the better the effec-
tiveness. DALYs to prevalence ratio is high when a high
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burden of the disease (due to either mortality or morbid-
ity) is present in the country. YLLs to YLDs ratio signifies
the mortality of the disease, meaning that higher figures
are representative of a worse off status regarding the sur-
vival of cancer patients.

We used principal component analysis (PCA) to unify
these indices, a multivariable analytical procedure that
extracts linear combinations of variables as orthogonal
or uncorrelated components [18]. The first component, a
linear combination of all the variables, possesses the bet-
ter part of the variables’ information. This first-ranked
component of the PCA was considered the Quality-of-
Care Index (QCI). Component scores were calculated on
a scale from 0 to 100 in which higher numbers indicate
better status [19, 20].

The distribution was assessed using Socio-demographic
Index (SDI) [21]—a summary measure that reflects the
development status of a region based on the rankings of
average incomes per capita, average educational attain-
ment and fertility rates of all areas in the GBD study—
and World Bank classifications for global regions and/or
countries. To detect the gender inequality in each coun-
try, we used gender disparity ratio (GDR), which simply
is the male to female ratio of QCI. Five quintiles of GDR
were defined as follows: <0.5, (0.5 to 0.95], (0.95 to 1.05],
(1.05 to 1.5], and>1.5. We considered the 0.95 to 1.05
quintile as the optimum GDR category. To find countries
with a very high or very low QCI compared to others, we
used a six-sigma test. Six-sigma approach calculates the
mean and standard deviation of the index and specifies
values out of the range of (1 — 30, g+ 30) as the outliers.
The outliers (countries) could have two meanings: either
a very weak performance or a very good one in a country.
Weak performances could occur in specific conditions—
such as disease outbreaks, or representing regions where
the prevalence of a condition is unnaturally high or low.
Full description of the analytical methods used for out-
lier detection in this study can be found elsewhere [22].
From here onwards, except for the absolute values, all the
DALYs rates and QClIs reported in this paper are repre-
senting an age-standardised figure. Regarding the age
disparity patterns, the QCI for each age group was cal-
culated separately on global and SDI scales. We consid-
ered ages under 20 years as “childhood and adolescence’,
20-65 as “adulthood’, and above 65 as “the elderly”

Validation

Using a mixed-effect regression model, we considered
QCI as a dependent variable while the independent vari-
ables were as follows: inpatient and outpatient healthcare
utilisation, lip and oral cavity cancer death, prevalence,
and attributed death to all risk factors [23]. Considering
countries as a random effect, the Pearson’s correlation

Page 3 of 11

coefficient between the predicted QCI and healthcare
access and quality of care index (HAQI)—an index to
appraise the accessibility of care—was calculated to be
0.7 [24]. All the analyses were performed using R 3.6.0
(R Core Team, 2019). Detailed information on our math-
ematical model’s steps and the statistical protocol are
available elsewhere [19, 25].

Results

Burden of the lip and oral cavity cancer

The global burden of lip and oral cavity cancer increased
from 1990 to 2017, although not steadily. Worldwide,
in 2017, lip and oral cavity cancer caused more than 5.2
million DALYs (2.4 million more DALYs compared with
1990) with a death toll of 193,696 (96,204 more deaths
compared with 1990). Furthermore, 2.4 (95% uncer-
tainty interval (UI) 2.3-2.5) deaths per 100,000 and 64.2
(60.8—67.1) DALYs per 100,000 were observed in 2017.
These rates were higher in men; for example, the DALYs
rate in 2017 was over twofold in men than women (87.6
compared to 42.2 per 100,000). DALYs rate for men has
decreased in the same time period (91.8 compared to
87.6 per 100,000), whereas has increased for women (37.7
compared to 42.2 per 100,000).

Quality of care index and gender inequity

Globally, QCI for lip and oral cavity cancer continuously
increased from 1990 to 2017 (from 53.7 to 59.6). In 1990,
QCI was higher for men (53.5 for men compared with
50.8 for women), and in 2017 QCI increased for both
men and women, albeit a slightly higher rise for women
(57.2 for men compared with 59.9 for women) (Fig. 1).
On a global scale, gender inequity decreased between
men and women from 1990 to 2017, as in 2003, women’s
QClIs surpassed that of men and continued to markedly
rise till 2017, making women’s superiority even more
prominent (Fig. 1). When comparing the GDR among
different age groups in various SDI quintiles and world-
wide, a fluctuating incremental trend was observed, rang-
ing from 0.068 to 1.31. Investigation of various age groups
in 2017 showed the highest QCI scores for the age-group
“95 plus” (77.92) and “90-94” (70.86). In the same year,
the third-best place concerning the quality of care for lip
and oral cavity cancer (67.69) was seen among the “30-
34” age group. On the other hand, the least QCI scores
in 2017 worldwide belonged to the age group “15-19”
(52.36), the adolescents. Generally, high-SDI countries
showed higher QCI scores in all age groups compared
with the global scores. The other four SDI quintiles, how-
ever, entirely or partially fell below the global scores. Fig-
ure 2 depicts the QCI and GDR trend among separate
age groups in all the SDI quintiles and globally. The global
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Fig. 1 Time pattern of the age-standardised QCI (%) for lip and oral cavity cancer by gender between 1990 and 2017. QCl, Quality of Care Index

distribution of GDR in men and women in 1990 and 2017
is illustrated in Fig. 3.

Comparing the countries

Age-standardized QCI for lip and oral cavity cancer
increased in all the regions (classified by SDI or World
Bank) from 1990 to 2017 (Table 1). Based on World Bank
categorisation, high-income countries had the highest
QClIs in 2017 (87.8 whilst the lowest DALYs rate was seen
in upper-middle-income countries (33.2 per 100,000). On
the other hand, low-income countries had the least QClIs
in 2017 (33.5), while the highest DALYs rate belonged to
lower-middle-income countries. According to SDI clas-
sification, high-SDI countries had the highest QCI (88.7)
and the least DALYs rate (38.0) in 2017. Low-SDI coun-
tries showed the least QClIs in 2017 (34.04). Though, the
highest DALYs rate in 2017 belonged to low-middle-SDI
countries (125.9) (Table 1).

The top five countries with the least amount of QClIs
were all African, while North American countries, West
European countries and Australia had the highest indi-
ces (Fig. 4). Globally, New Zealand ranked first regard-
ing QCI (100), followed by the United States (99.3), Spain
(93.4), United Kingdom (92.4), and Iceland (90.9).

Shifting to the other side of the QCI spectrum, Central
African Republic (17.2), Lesotho (23.3), Somalia (23.5),
Burundi (25.5), and Eritrea (26.5) were the countries with
the lowest figures. No country’s QCI was at three sigmas
lower than the average, whilst the DALYs for Pakistan,

Taiwan, and Kiribati were located at three sigmas higher.
Figure 5 lists all the countries based on their QCls.

Discussion

Using the GBD 2017 data, we devised a multivariable
index, the QCI, aiming to represent the quality of care for
lip and oral cavity cancer—in men and women—in vari-
ous regions worldwide from 1990 to 2017. Changes and
overall trends of QCI were elucidated as well.

With squamous cell carcinoma making more than 90%
of oral cancers, genetic and epigenetic changes, and envi-
ronmental factors, they are generally deemed the major
aetiology of the lip and oral cavity cancer [26—28]. Die-
tary factors, oral habits (e.g., betel quid chewing), smok-
ing, and alcohol consumption have been listed as other
etiologic factors for oral cancers [27, 29]. Therefore,
screening programs, diagnostic abilities, and timely pro-
vision of care are imperative to decrease the burden of
the lip and oral cavity cancer [3, 30-32].

The present study demonstrated that the overall trend
of QCI was upwards on a global scale, thereby shift-
ing towards a better quality of care for lip and oral cav-
ity cancer in all the regions according to both SDI and
World Bank classifications. When looking at World Bank
income groups, the QCIs were all increasing at different
paces, an implicit indicator of different access to the most
effective treatments and their pre-requisites. Nano-tech-
nology-based drug delivery, application of magnetised
paclitaxel anti-cancer agents, photodynamic therapy, and
chronotherapy are all instances of advanced therapeutic
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Fig. 2 Disparity patterns of the lip and oral cavity cancer in various global and socio-demographic index (SDI) quintile regions in 2017. A Vertical
axis represents the gender disparity ratio (GDR) in both sexes combined, while the horizontal axis shows the age number. Distinct colours
distinguish trends in various SDI quintiles and the global trend. B Vertical axis represents the QCl scores (from 0 to 100) in both sexed combined,
while the horizontal axis shows the age number. Distinct colours distinguish trends in various SDI quintiles and the global trend

options for lip and oral cavity cancer patients [33—36].
Making these costly combinative treatments available to
the public necessitates a wide insurance coverage and
great resource allocation, though mainly considered in
vain without effective preventive measures [3, 35, 37, 38].
DALYs trends in the corresponding areas, however, were
all decreasing unless in lower-middle-income countries.
These countries, mostly placed in East Asia and Central
Africa, have experienced a rise in DALYs simultaneous
to an increase in QClIs. This can be explained as numer-
ous types of smokeless tobacco, and areca nut practices
(concerning lip and oral cavity cancer) are quite common
among Asian and African residents [39, 40]. Toombak

dipping in Sudan is a clear instance of such high-risk
behaviours among the public [41].

Turning to SDI classifications, the trend of QClIs was
increasing in all the quintiles, again, at different paces.
The DALYs rates for low-, high-middle-, and high-SDI
quintiles showed a negative change while a positive one
was noted in low-middle- and middle-SDI quintiles. The
association of socioeconomic status and risk of oral can-
cer is already illuminated [42]. Accordingly, the decrease
in QClIs in countries with lower SDIs is a harbinger of
an association between socioeconomic status and the
quality of care for lip and oral cavity cancer. The results
of QCI analyses were in line with suggestions from a
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Fig. 3 Geographical distribution of GDR for lip and oral cavity cancer. A Age-standardised gender disparity ratio in men and women in 1990. B
Age-standardised gender disparity ratio in men and women in 2017. GDR, Gender disparity ratio

previous study of the burden of oral cancer wherein a
decrease in the mortality rate and an increase in the cure
rate of oral cancer was proposed globally [39]. These find-
ings are in line with previous studies assessing the QCI
for brain and other central nervous system cancers [43],
hematologic malignancies [20], thyroid cancer [44], and
pancreatic cancer [45], all of which demonstrated higher
QCI scores in countries with higher socio-economic sta-
tus. Since QCI indirectly considers access to care, the
positive trends in the quality of care could be considered
a promising outcome substantiating patient-oriented
policies that have previously been expressed by cancer
patients [46].

New Zealand, the United States, Spain, United King-
dom, and Iceland were the leading countries regarding
the quality of care for lip and oral cavity cancer patients.
All these countries are signposted as high-income econ-
omies by the World Bank and high-SDI countries and
have established clinical management guidelines for lip
and oral cavity cancer. The American Society of Clinical
Oncology, for instance, publishes and updates a series of
clinical guidelines for the management of head and neck

cancers [47]. Applying national screening programmes
for lip and oral cavity cancer are still disputed due to
their uncommon disposition and lack of cost-efficiency
in performing the tests [48, 49]. Nevertheless, dental
practitioners and related care providers are emphati-
cally encouraged to screen for any suspicious lesions
while examining the oral cavity [48, 50]. The effectiveness
of screening programmes is proved to enhance when
applied in an opportunistic, high-risk targeting approach
[51]. Accordingly, national and regional registration pro-
grams are crucial for comprehensive screening, accurate
disease monitoring, enhancing the quality of care, and
effective policy-making [52—55]. The DALYs’ trend was
downwards for all the top-five countries concerning QCI,
except for the United Kingdom, which experienced a
slight increase in DALYs of the lip and oral cavity cancer
between 1990 and 2017. This finding is further substan-
tiated by the increasing trend of overall-5-year survival
rate of people with oral or oropharyngeal cancer in many
affluent countries. In the US, for instance, this figure has
been increasing from 33.3% in the period of 1992-1996
to 65% during 2016—2020 [56, 57]. This is another proof
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Table 1 Estimates of the burden of disease and QCls for lip and oral cancers globally and based on the World Bank income

classification and SDI quintiles

DALYs rate in 2017 (per 100,000) DALYs change 1990-2017 (%) QClin 2017 (%) QCl change
1990-2017
(%)

Global
64.23 (60.86, 67.20) 0.58 (=7.57,7.27) 59.6 59
World Bank Regions
High-income countries

39.36 (38.15,40.72) —23.88(—2641,—2148) 87.85 8.89
Upper-middle-income countries

33.27(32.09,3441) —859(—1262,—4.05) 61.53 15.63
Lower-middle-income countries

123.83 (114.56, 132.25) 7.04 (—6.31,18.55) 4545 11.95
Low-income countries

53.09 (49.33, 56.83) —5.74(=21.77,10.10) 33.59 573
SDI quintiles
High SDI quintile

38.00 (36.79,39.33) —24.86 (—27.35,—2242) 88.78 8.99
High-middle SDI quintile

38.63 (37.28,39.94) —13.08 (—19.43, — 9.06) 61.70 15.11
Middle SDI quintile

57.09 (53.35,59.96) 4.31(—4.88,11.75) 53.89 12.65
Low-middle SDI quintile

125.94(114.22,138.75) 12.01 (—3.64,28.33) 41.65 8.92
Low SDI quintile

99.61(92.48,106.91) — 256 (—18.36,12.56) 34.04 8.02

QCl, Quality of Care Index
Figures in the parentheses show the 95% uncertainty interval (Ul)

that higher-quality treatment can lower the mortality rate
of oral cancers while increasing the quality of life (lower
DALYs and YLDs).

Shifting to the other side of the QCI spectrum, the
Central African Republic, Lesotho, Somalia, Burundi,
and Eritrea were the countries with the lowest figures.
All these countries had QCI scores lower than half of
the global QCI score in 2017 (=59.6), meaning that the
quality of provided care for lip and oral cavity cancer
patients was less than half of the average global. Between
1990 and 2017. Knowing the elevated risk of lip and oral
cavity cancer in African countries, mainly due to chew-
ing habits and paucity of oral healthcare workers, it is
even of more salience to improve the public access to
oral examinations and care provision, whereby the early
diagnosis of oral cancers is assured [5, 39, 58—60]. This
will most likely lead to an increase in the cure rate and
QCI in the corresponding countries [39]. Observing the
wide chasm in QCI figures among different regions and
countries reiterates the utter importance of equity in
healthcare and, in this case, the lip and oral cavity cancer.
Afghanistan, a low-income country in South Asia, was

the only non-African country placed in the last ten coun-
tries concerning QCI figures in 2017. Considering its
similar economic situation to the African regions (World
Bank classification) and the resultant lack of access to
timely treatment for cancer patients, the same rational
seems appliable to Afghanistan’s situation. The public in
Afghanistan is reported to practice high-risk dietary hab-
its as well; another resemblance to the aetiology of the lip
and oral cavity cancer in African countries [61].
Concerning the quality of care and access to oral can-
cer treatments, our findings show that females had a bet-
ter status than males globally. This situation can be due to
women generally having a more preventive approach for
care-seeking (individual aspect) [62], or effective gender-
sensitive policy plans towards higher equity [63]. High-
SDI countries showed the best performance regarding
the age disparities of quality of care for lip and oral cavity
cancer with the least amount of QCI variation among dif-
ferent age groups. The other four SDI quintiles depicted
more pronounced differences with the best QCIs belong-
ing to those younger than 35, including the childhood
and adolescence and the adulthood age groups. Granted,
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Fig. 4 Geographical distribution of QCls* (%) for lip and oral cavity cancer. A Global distribution of age-standardised QCl in men and women in
1990. B Global distribution of age-standardised QCl in men and women in 2017. QCl, Quality of Care Index

a steady increase was observed in QCI scores in the adult
age group; it should be noticed that QCI scores are not
optimally reliable in the elderly age group and especially
in those older than 80 years [20]. As QCI considers the
incidence as a variable, this finding can be expounded
by the lower incidence of oral cancer in younger genera-
tions [64]. Better access to care [65], exposure to uncon-
ventional etiologic factors [66], and higher odds of lack
of insurance in younger ages[65] can be mentioned as
additional factors. Those between 40 and 60 experi-
ence the worst quality of care for oral cancer. This is in
line with the higher incidence, prevalence, and mortality
rate in this age group for lip and oral cavity cancer [67].
Patients tend to shift toward more palliative treatment
with advancing age. This can contribute to the higher
mortality rates (increased YLL) and lower QCI scores
[67]. Vast screening programs and cancer registry setups
could be essential to tackle the issue of early diagnosis in
lip and oral cavity cancer cases, ultimately leading to bet-
ter prognoses and higher quality care [68].

Our findings can assist with the process of health pol-
icy decision making and serve as a first-hand guide to

compass the future healthcare provision strategies tar-
geting oral cancer in distinct areas.

All in all, tactfully directed policies that address the
early prognosis, better resource allocation, higher
access, and broader coverage of treatments for the pub-
lic are imperative to enhance the quality of care in lip
and oral cavity cancer patients.

We tried to applicate the most comprehensive meas-
ures to capture different aspects of oral healthcare in
the context of the GBD database. While doing so, the
main factors to consider were DALY, mortality, preva-
lence, and incidence of the disease. However, other
factors influencing the quality of care could not be
considered—such as patient satisfaction, staff respon-
siveness, treatment reliability and validity assessment,
etc.—due to the limitations of GBD data. Addition-
ally, the accessibility of healthcare was not considered
directly in our index; instead, an indirect correla-
tion was applied to assure the validity of our index in
appraising the access. Our results are better to be inter-
preted cautiously as they are merely estimations and do
not represent absolute figures.
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Scale Location Qcl Scale Location Qcl Scale Location Qcl Scale Location Qcl Scale Location Qcl
Global Global 59.61  Country Israel 78.57 Country Bahrain 58.05 Country Cape Verde 47.01 Country  The Gambia 36.43
'WHO Regions Americas 82.34 Portugal 76.67 Cuba 58.00 Montenegro 47.00 Sao Tome and Principe 36.10

European 72.85 Lebanon 76.28 Venezuela 57.94 Macedonia 46.98 Namibia 35.48
Western Pacific 69.10 Northern Mariana Islands 70.69 Greenland 57.93 Hungary 46.97 Rwanda 35.12
Eastern Mediterranean 44.62 Brunei 70.33 North Korea 57.26 Timor-Leste 46.70 Comoros 34.76
South-East Asia 41.49 Kuwait 70.30 Syria Sl Poland 46.59 Malawi 34.47
African bs.sl Maldives 70.12 Seychelles 56.65 Suriname 46.29 Benin 34.12
WB Regions High Income 87.85 Austria 69.86 Nicaragua 56.59 Myanmar 46.25 Tanzania 33.89
Upper Middle Income 61.53 Chile 69.55 Barbados 56.41 Georgia 46.11 Togo 33.65
Lower Middle Income 42.45 Slovenia 69.06 Ukraine 56.22 Micronesia 45.92 Senegal 33.41
Low Income bS‘SQ American Samoa 68.84 Trinidad and Tobago 55.66 Bolivia 45.87 Gabon 27
SDI Quintiles High SDI 88.78 Thailand 68.39 Algeria S50 Marshall Islands 45.85 Liberia 33.29
High-middle SDI 61.70 Guam 68.22 Morocco 54.30 Kyrgyzstan 45.70 Djibouti 33.21
Middle SDI 53.89 Mauritius 66.99 Tonga 54.18 Paraguay 45.19 Ethiopia 32.92
Low-middle SDI 41.65 Malaysia 66.33 Palestine 54.02 Saint Vincent 45.11 Niger 32.43
Low SDI bA‘UZ | Turkey 66.10 Antigua and Barbuda 53.80 Ghana 44.80 Cote d'Ivoire 31.90
Country New Zealand 100.00 Sri Lanka 65.91 The Bahamas 53.67 Grenada 44.22 Sierra Leone 31.90
United States 99.39 China 65.87 Latvia 53.60 Guyana 44.00 Cameroon 31.88
Spain 93.46 Puerto Rico 65.71 Jamaica -k Cambodia 43.06 Kiribati 31.54
United Kingdom 92.40 Qatar 65.33 Azerbaijan 52.94 Nigeria 42.93 Zambia SISO
Iceland 90.88 Iran 64.87 Croatia BZDE Slovakia 42.87 Angola 30.85
Australia 90.48 Saudi Arabia 64.82 Fiji 52.67 Botswana 42.55 Uganda 30.41
Japan 89.03 Costa Rica 62.63 Uzbekistan BZES Moldova 42.28 Congo 30.21
Finland 88.56 Uruguay 62.63 UAE 52.08 Pakistan 42.18 Madagascar 29.80
Luxembourg 88.45 Libya 62.53 Iraq 51.89 Bhutan 42.10 Zimbabwe 29.79
Switzerland 88.38 Peru 62.01 Virgin Islands 51.74 Serbia 42.05 Burkina Faso 29.69
Norway 88.26 Tunisia 61.96 Samoa 51.51 Mauritania 41.78 Guinea 29.54
Netherlands 88.17 Colombia 61.88 Armenia 51.24 Laos 41.75 Chad 29.28
Sweden 87.48 Bermuda 61.87 Philippines 51.22 Bangladesh 41.67 Haiti 28.85
Andorra 87.44 El Salvador 60.94 Kazakhstan 51.11 Bosniaand Herzegovina 41.66 Swaziland 28.85
Germany 87.27 Panama 60.92 Dominican Republic 51.08 Romania 41.36 DR Congo 28.80
Ireland 86.09 Oman 60.78 Indonesia 51.04 Equatorial Guinea 41.16 Afghanistan 28.73
Belgium 85.81 Argentina 60.15 Egypt 51.01 Vanuatu 40.85 Mozambique 28.67
Canada 85.27 Jordan 59.89 Dominica 50.89 Sudan 40.82 South Sudan 27.84
Cyprus 84.79 Estonia 59.86 Brazil 50.55 South Africa 40.51 Guinea-Bissau 27.35
Malta 84.74 Vietnam 59.37 Belarus 50.48 Solomon Islands 39.93 Eritrea 26.56
France 84.71 Russian Federation 59.29 Guatemala 50.39 Yemen 39.25 Burundi 25.54
Denmark 83.88 Honduras 58.88 Saint Lucia 50.30 Kenya 38.79 Somalia 23.50
Singapore 83.61 Mexico 58.72 Albania 48.98 Mongolia 38.54 Lesotho 23.38
Greece 82.83 Ecuador 58.67 Belize 48.75 India 3853 Central African Republic h7,20 |
Italy 82.81 Bulgaria 58.64 Turkmenistan 48.58 Papua New Guinea 38.05
Taiwan 81.30 Czech Republic 58.57 Lithuania 48.40 Mali 37.54
South Korea 81.15 Andean Latin America 58.28 Tajikistan 47.51 Nepal 36.51
Fig.5 Global regions and countries listed in a descending order based on their QCls

Conclusion

The general trend of quality of care for lip and oral cav-
ity cancer has increased in all the regions globally. How-
ever, notable differences have been faced among different
countries in terms of quality of care, a harsh harbin-
ger of healthcare inequity. To improve QClIs in the long
run, broader insurance coverages and better access to
oral healthcare for lip and oral cavity cancer patients are
required in countries with lower QClIs, namely, Central
Africa, and Afghanistan. More preventive policies, espe-
cially in the adult age group, are essential to enhance the
quality of care on a global scale.
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