Zhang et al. BMC Public Health (2021) 21:894
https://doi.org/10.1186/512889-021-10907-5

BMC Public Health

RESEARCH Open Access

Trends of cervical cancer at global,
regional, and national level: data from the

Check for
updates

Global Burden of Disease study 2019

Xingxing Zhang'", Qingle Zeng®', Wenwen Cai' and Weiging Ruan'"

Abstract

making.

(ASR).

and Bulgaria.

strategies.

Background: Cervical cancer is an important global health problem. In this study we aimed to analyze trends in
cervical cancer at the global, regional, and national levels from 1990 to 2019, to inform health service decision-

Methods: Data on cervical cancer was extracted from the Global Burden of Disease study, 2019. Trends in cervical
cancer burden were assessed based on estimated annual percentage change (EAPC) and age-standardized rate

Results: Globally, decreasing trends were observed in incidence, death, and disability adjusted life years (DALYs) of
cervical cancer from 1990 to 2019, with respective EAPCs of —0.38 (95% confidence interval [Cl]: =041 to —0.34), —
0.93 (95%Cl: —0.98 to —0.88), and — 0.95 (95 Cl%: — 1.00 to — 0.90). Meanwhile, decreasing trends were detected in
most sociodemographic index (SDI) areas and geographic regions, particularly death and DALYs in Central Latin
America, with respective EAPCs of —2.61 (95% Cl: —2.76 to — 2.46) and — 2.48 (95% Cl: — 2.63 to — 2.32); hhowever, a
pronounced increasing trend in incidence occurred in East Asia (EAPC =1.33; 95% Cl: 1.12 to 1.55). At the national
level, decreasing trends in cervical cancer were observed in most countries/territories, particularly DALYs in the
Maldives (EAPC = —5.06; 95% Cl: — 540 to —4.72), Whereas increasing trends were detected in Lesotho, Zimbabwe,

Conclusions: Slowly decreasing trends in cervical cancer were detected worldwide from 1990 to 2019. Cervical
cancer remains a substantial health problem for women globally, requiring more effective prevention and control
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Introduction

Cervical cancer is the fourth leading cause of cancer
death among women worldwide [1, 2]. It is estimated
that there were 570,000 new cases and 311,000 deaths of
women (particularly middle-aged women) from cervical
cancer globally in 2018 [3, 4].
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The distribution of cervical cancer differs across the
world, with than 85% of deaths occurring in developing
regions [5]. Over 90% of the highest incidence rates of
cervical cancer occur in sub-Saharan Africa [6]. The
drastic changes in epidemiological patterns of cervical
cancer, over recent decades have been attributed to the
effectiveness of the Papanicolaou (Pap) test in improving
detection of the human papilloma virus (HPV) [7]. For
example, Finland launched an nationwide screening pro-
grammer for cervical cancer in 1960, which led to a
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steep decrease in the rate of cervical cancer (to below 1/
100,000) from 1973 [8].

Australia has established an HPV vaccination program
covering more than 70% of girls and boys aged 12-13
years nationwide, and the incidence of high-grade cer-
vical dysplasia in girls < 18 years old reduced by 38% [9].
In contrast, the incidence of cervical cancer in the
former Soviet Union has risen significantly, due to weak
health care systems and inadequate screening programs
[10]. Currently, three types of prophylactic vaccines, the
bivalent, quadrivalent, and 9-valent HPV vaccine formu-
lations, have been approved for use in many countries
[11], and it is estimated that increased vaccine coverage
will greatly accelerate the decline in incidence of and
death from cervical cancer [12].

In conclusion, cervical cancer epidemiological patterns
have changed dramatically over recent decades, empha-
sizing the importance of tracking changing trends in this
context. Therefore, the authors estimated the global, re-
gional, and national trends in cervical cancer from 1990
to 2019, using the data from the latest version of the
Global Burden of Disease study (GBDs), to inform health
care strategies.

Methods

Data source

The GBDs provides a methodological and conceptual
framework for estimation and quantification of health
loss worldwide, which facilitates the assessment of pro-
gress and challenges in disease control. In this work, the
cervical cancer burden was mainly considered in terms
of incidence, death, and DALYs. The subject term, ‘cer-
vical cancer’, was explored using the Global Health Data
Exchange (GHDx) query tool (http://ghdx.healthdata.
org/gbd-results-tool), including the following parame-
ters: time interval, age groups, and geographic locations.
Cervical cancer burden data (rate, number of cases) were
extracted according to age, sociodemographic index
(SDI) areas, geographic regions, and countries/territor-
ies, from 1990 to 2019, without any inclusion/exclusion
criteria. According to SDI, regions and countries were
classified into five categories: low, low-middle, middle,
high-middle, and high. Data were available from 21 geo-
graphic regions and 204 countries/territories worldwide.
Human Development Index (HDI) data were obtained
from the United Nations Development Program (http://
hdr.undp.org/en /data).

Statistical analysis

Age-standardization is a necessary when considering dif-
ferences in the age structure of multiple populations
over time. Age-standardized rate (ASR) was estimated
using the following formula:
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where, a; represents the age-specific rate in the /™ age
group, w represents the number of people (or the
weight) in the respective i™ age group from among the
selected standard population, and A represents the num-
ber of age groups.

The estimated annual percentage change (EAPC) is a
widely accepted index to quantify and describe the trend
in ASR [13]. A regression line was fitted to the natural
logarithm of the rates (ASR). EAPC and its 95% confi-
dence interval (CI) were estimated using a linear regres-
sion model. The formulae was as follows:

y=oa+pPx+e,
EAPC = 100 x ( exp(B)-1)

where y = In (ASR) and x = calendar year. Trends were
assessed as follows: 1. EAPC and its 95% CI > 0 signified
an increasing trend in ASR; 2. EAPC value and its 95%
CI <0 signified a decreasing trend in ASR; 3. Other out-
comes signified that ASR was stable over time. To ex-
plore the impact factors of EAPC, the relationship
between EAPCs values and ASR in 1990, and between
EAPC values and HDI in 2019, were assessed using the
Pearson correlation analysis. Data were analyzed using R
program (Lucent Technologies, Jasmine Mountain, USA;
Version 3.6.2). A p value of <0.05 was considered to be
statistically significant.

Results

Trends in the incidence of cervical cancer

There were 565.54 x 10° (95% uncertainty interval [UI]:
48152 x 10> to 636.43 x 10%) incident cases of cervical
cancer in the world in 2019, representing an increase of
68.50% since 1990. The overall age-standardized inci-
dence rate (ASIR) showed a downward trend between
1990 and 2019, decreasing by an annual average of
0.38% per year (EAPC =-0.38; 95% CIL: — 0.41 to — 0.34)
(Table 1 and Fig. 1). Increasing percentage changes in
number were detected in all age groups, with the highest
alteration in the groups aged >80 (118.81%) and 50-54
(90.42%) years (Supplementary Table 1 and Fig. 2 a).
Meanwhile, analysis according to SDI showed decreasing
trends in all areas, particularly those with high SDI
(EAPC = -0.95; 95% CI: - 1.05 to - 0.85) (Table 1 and
Fig. 2 b). Among geographic regions, East Asia
(115.38 x 10%) had the most cases in 2019. The incident
trends in cervical cancer decreased in most areas, of
which the most pronounced were Central Latin America
(EAPC=-1.77; 95% CL: -1.92 to - 1.62), followed by
Tropical Latin America and South Asia. Increasing
trends occurred only in East Asia and Southern Sub-
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Table 1 The number and age-standardized rate of cervical cancer incidence in global, sexes, SDI areas and geographic regions in
1990 and 2019, and percentage change of absolute number and the EAPCs from 1990 to 2019

Characteristics 1990 2019 1990-2019
Number x103 ASR/100,000) Number x103 ASR/100,000) Change EAPC(95%ClI)
(95% UI) (95% UI) (95% UI) (95% UI) innumber (%)
Overall 335.64 (300.35- 1491 (13.37-17.55) 565.54 (481.52— 1335 (11.37-15.03) 6850 —-038(-041-
393.89) 636.43) 0.34)
SDI
Low 4150 (31.77-5080) 27.74 (21.56-34.25) 7882 (61.61-97.93) 23.21 (1831-28.76) 89.94 —069(—0.73—
0.65)
Low-middle 66.22 (54.06-81.76) 18.04 (14.86-2249) 12596 (107.88- 15.78 (13.57-18.87) 90.23 —0.56(— 0.65—
150.11) 047)
Middle 92.18 (81.45-116.40) 14.87 (13.17-18.85) 183.34 (144.49- 1344 (1061-15.28) 98.89 —0.29(- 0.33—
208.86) 0.24)
High-middle 75.80 (71.53-88.88)  12.77 (12.05-15) 113.12 (89.78- 11.59 (9.18-13.24) 4923 -0.27(-031—-
129.15) 0.22)
High 59.69 (54.3-61.65) 11.83 (1067-1222)  63.86 (55.71-7145) 891 (7.74-9.99) 6.99 —0.95(-1.05—-
0.85)
Regions
East Asia 45.26 (35.38-79.36)  9.00 (7.08-15.63) 115.38 (64.35— 11.17 (6.25-14.26) 154.94 1.33 (1.12-1.55)
147.12)
South Asia 56.36 (44.21-68.59)  16.04 (12.64-19.66) 100.02 (80.11- 12.37 (9.94-1546) 7748 —1.09(-1.29—-
124.77) 0.90)
Southeast Asia 31.13 (2352-3868) 1875 (14.3-2363)  52.06 (41.93-6867) 1448 (11.73-19) 67.26 -1.06(=1.17—-
0.96)
Central Asia 527 (49-563) 1858 (17.37-19.85) 7.67 (6.65-8.83) 16.00 (13.94-184) 4534 —0.34(— 0.45—
0.23)
High-income Asia 1247 (11.64-1436) 1165 (1081-1342) 1506 (11.91-1796) 10.33 (7.99-12.4) 20.82 —-0.17(=0.27—
Pacific 0.06)
Oceania 0.57 (0.4-0.76) 29.58 (21.39-39.83) 1.33 (0.86-1.82) 28.22 (19-38.09) 133.17 —0.05(-0.12—
0.03)
Australasia 137 (1.15-147) 11.83 (9.76-12.65) 1.65 (1.27-2.11) 822 (6.32-10.59) 20.06 —0.98(—1.36—
0.6)
Eastern Europe 2282 (19.67-24.65) 1453 (12.66-15.79) 23.00 (1891-28.03) 14.76 (11.91-18.14) 0.77 0.03(-0.12-
0.18)
Western Europe 2860 (2591-2968) 11.19(988-11.62)  27.17 (2269-31.7)  8.26 (6.85-9.68) —4.99 -0.97(-1.07--
0.88)
Central Europe 1539 (1439-16.21)  20.67 (19.23-21.74) 1368 (11.26-15.9) 15.80 (12.97-1848) —-11.14 —1.08(—1.21-—
0.96)
High-income North 1753 (15.11-18.26)  10.39 (8.89-10.83) 2185 (1742-2662) 893 (7.09-10.93) 2465 —0.58(—0.71—-
America 0.44)
Andean Latin America  4.10 (3.45-4.86) 33.39 (28.20-39.63) 9.10 (6.93-11.61) 29.74 (22.67-37.83) 12197 —0.53(-0.66—
041)
Central Latin America  17.08 (15.8-17.85) 3230 (2943-33.73) 2848 (23.11-35.03) 2145 (1744-2637) 66.74 —1.77(=1.92—-
1.62)
Caribbean 4.12 (3.33-4.72) 28.00 (22.69-31.86) 6.86 (5.36-8.50) 26.23 (2041-32.58) 66.57 —0.24(-0.30--
0.19)
Tropical Latin America  14.12 (13.36-1636)  24.52 (23.12-2828) 23.74 (22.13-27.18) 1791 (16.69-2043) 68.15 —1.29(-1.39--
1.19)
Southern Latin 6.48 (6.05-6.87) 2630 (24.53-2791) 984 (7.27-12.85) 2485 (18.23-32.74) 5193 —0.38(—0.52—
America 0.25)
Eastern Sub-Saharan 19.08 (14.41-23.81) 38.27 (2881-4755) 3633 (25.76-4845) 31.79 (229-4168) 9043 —-0.80(—0.87—-
Africa 0.73)
Southern Sub-Saharan  6.17 (4.68-7.53) 3333 (25.19-40.62) 12.02 (9.74-14.44) 32.90 (26.88-39.48) 94.80 0.28 (0.06-0.51)

Africa
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Table 1 The number and age-standardized rate of cervical cancer incidence in global, sexes, SDI areas and geographic regions in
1990 and 2019, and percentage change of absolute number and the EAPCs from 1990 to 2019 (Continued)

Characteristics 1990 2019 1990-2019
Number x10° ASR/100,000) Number x103 ASR/100,000) Change EAPC(95%Cl)
(95% UI) (95% UI) (95% UI) (95% UI) innumber (%)
Western Sub-Saharan  14.85 (11.66-18.64) 2864 (22.59-358) 3337 (26.14-42.54) 2547 (20.17-31.94) 124.75 —0.35(-0.40—-
Africa 0.31)
North Africa and 7.003 (5.03-8.03) 6.90 (4.92-7.88) 14.63 (11.14-17.63) 5.78 (4.43-6.89) 107.98 —0.63(=0.72—
Middle East 0.54)
Central Sub-Saharan 5.84 (3.95-7.83) 3738 (2591-4942) 1230 (823-16.88) 3232 (21.74-44.74) 11047 —-051(-061-—
Africa 0417)

EAPC Estimated annual percentage change, ASR Age-standardized rate, C/ Confidence interval, Ul Uncertainty interval, SDI Socio-demographic index. Percentage

change in absolute number was calculated based on the crew data

Saharan Africa, where EAPCs rates were 1.33 (95% CI:
1.12 to 1.55) and 0.28 (95% CI: 0.06 to 0.51), respectively
(Table 1 and Fig. 2 c¢). Among 204 countries/territories,
the ASR in 2019 varied from 108.8 per 100,000 popula-
tion in Kiribati to 2.84 per 100,000 population in Egypt
(Fig. 3 a). The largest increase in the incident number
occurred in the United Arab Emirates (501.27%) and
Saudi Arabia (453.6%). Conversely, the largest decreases
were observed in Denmark (-46.30%) and Latvia (-
45.66%). The ASIR of cervical cancer showed decreasing
trends in 151 countries/territories, with the greatest de-
creases in the Maldives, Taiwan, and Singapore, with re-
spective EAPCs of - 3.68 (95% CI: - 4.00 to - 3.35), —
3.63 (95% CI: -3.96 to -3.30), and - 3.40 (95% CI: -
3.61 to -3.18). In contrast, increasing trends were

observed in 28 countries, particularly Lesotho, Italy, and
China, with respective EAPCs of 3.43 (95% CI: 2.90 to
3.95), 2.02 (95% CI: 1.70 to 2.34), and 1.61 (95% CI: 1.36
to 1.86) (Supplementary Table 2 and Fig. 3 b-c).

Trends in death caused by cervical cancer

The overall number of deaths caused by cervical cancer
was 184.53 x 10% (95% UI: 164.84 x 10> to 218.94 x 10°)
in 2019, representing a 52.00% increase since 1990. The
age-standardized death rate (ASDR) showed a decreasing
trend from 1990 to 2019, with an annual average reduc-
tion of 0.93% per year (EAPC = -0.93; 95% CIL: - 0.98 to
-0.88) (Supplementary Table 3 and Fig. 1). Decreasing
percentage changes were found in younger age groups,
with the highest in the 15-19-year-old age group (-

sociodemographic index; DALYs, disability-adjusted life years
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Fig. 1 The trends in incidence, death, and DALYs of cervical cancer globally, and in SDI areas and geographic regions from 1990 to 2019. SDI,
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incident number in age groups; b the ASR in SDI areas; ¢ the incident number in geographical regions. SDI, sociodemographic index; ASR,

23.71%) (Supplementary Table 1 and Supplementary Fig-
ure 1A). The ASDR showed a downward trend in all
SDI areas, particularly high SDI areas (EAPC=-1.57;
95% CI: —1.68 to —1.46) (Supplementary Table 3 and
Supplementary Figure 1B). Geographically, the largest
number of deaths was observed in South Asia
(1833.69 x 10°) in 2019. Downward trends were observed
in most regions, particularly Central and Latin America
(EAPC=-2.61; 95% CL: -2.76 to —2.46), followed by
Tropical Latin America and Western Europe. Increasing
trends only occurred in Southern Sub-Saharan Africa, in
which EAPCs were 0.46 (95% CI: 0.19 to 0.72) (Supple-
mentary Table 3 and Supplementary Figure 1C). Among
204 countries/territories, the highest ASR in 2019 oc-
curred in Kiribati (69.52 per 100,000 population) and the
lowest in Kuwait (1.76 per 100,000 population) (Supple-
mentary Figure 3A). The most significant increases in
numbers of deaths were noted in the United Arab Emir-
ates (349.67%) and Guatemala (276.37%). In contrast,
the largest decreases were observed in the Ukraine (-
50.7%) and Denmark (-48.58%). Decreasing trends in
ASDR were detected in 174 countries/territories, par-
ticularly the Maldives, Taiwan, and Singapore, in which
the respective EAPCs were — 4.54 (95% CI: - 4.86 to —
4.22), —4.13 (95% CI: -4.44 to - 3.82), and — 4.04(95%
CL: -4.26 to - 3.81). Conversely, increasing trends were
observed in 30 countries, notably Lesotho, Zimbabwe,
and Bulgaria, with respective EAPCs of 3.25 (95% CIL:
2.72 to 3.77), 1.46 (95% CI: 0.95 to 1.97), and 1.20 (95%

CL: 0.92 to 1.48) (Supplementary Table 4 and Supple-
mentary Figure 3B-C).

Trends in DALYs caused by cervical cancer

During the period 1990-2019, the number of DALYs
caused by cervical cancer increased by 44.99% to
8955.01 x 10% (95% UI: 7547.73 x 10° to 9978.46 x 10°) in
2019. The ASR of DALYs had a downward trend from
1990 to 2019, with an annual average of 0.95% (EAPC =
-0.95; 95% CI: - 1.00 to - 0.90) (Supplementary Table 5
and Fig. 1). There were decreasing percentage changes
in DALYs in younger age groups, with largest in the 15—
19-year-old age group (- 22.89%) (Supplementary Table 1
and Supplementary Figure 2A). DALYs attributable to
cervical cancer showed decreasing trends in all SDI
areas, and particularly high SDI areas (EAPC = - 1.62;
95% CIL: - 1.74 to —1.49) (Supplementary Table 5 and
Supplementary Figure 2B). At the regional level in 2019,
the greatest number of DALYs was in South Asia
(1833.69 x 10%) The ASR of DALYs showed decreasing
trends in most regions, particularly Central Latin Amer-
ica (EAPC =-2.48; 95% CIL: -2.63 to —2.32), followed
by Tropical Latin America (EAPC=-1.95; 95% CI: -
2.05 to - 1.85) and Australasia (EAPC = - 1.83; 95% CI:
—2.26 to — 1.41). Increasing trends occurred only in East
Asia and Southern Sub-Saharan Africa, with respective
EAPCs of 0.02 (95% CI: —0.20 to 0.24) and 0.23 (95%
CIL: - 0.04 to 0.51) (Supplementary Table 5 and Supple-
mentary Figure 2C). The country with the highest ASR
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Fig. 3 The distribution of ASR, percentage changes in number, and EAPCs of cervical cancer incidence at the national level, 1990-2019. The
follows were a the ASR in 2019; b the percentage changes in number between 2000 and 2019; ¢ the EAPCs in countries/territories, respectively.
Countries/territories with an extreme value were annotated. ASR, age-standardized rate; EAPC, estimated annual percentage change
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in 2019 was Kiribati (2143.06 per 100,000 population),
and that with the lowest was Kuwait (44.34 per 100,000
population) (Supplementary Figure 4A). The largest in-
creases in DALYs were observed in the United Arab
Emirates (409.36%), Qatar (264.9%), and Guatemala
(264.9%). Conversely, the largest decreases were in
Denmark (-46.30%), Latvia (- 45.66%), and Ukraine (-
50.22%). In general, DALYs attributable to cervical can-
cer were decreasing in 177 countries, with the most ob-
vious downward trend in the Maldives (EAPC = - 5.06;
95% CI: — 5.4 to —4.72), followed by Taiwan (EAPC = -
4.43; 95% CI: —4.76 to —4.11), and Singapore (EAPC =
-4.31; 95% CI: —4.55 to —4.07). In contrast, increasing

trends were observed in 27 countries, specifically
Lesotho, Zimbabwe, and Bulgaria, with respective
EAPCs of 3.44 (95% CI: 2.87 to 4.02), 1.67 (95% CI: 1.09
to 2.26), and 1.23 (95% CI: 0.95 to 1.51) (Supplementary
Table 6 and Supplementary Figure 4B-C).

Analysis of factors influencing EAPC

During the period 1990-2019, EAPCs were positively as-
sociated with ASR death and DALYs attributable to cer-
vical cancer (p=0.16, P=0.02; p=0.15 P=0.034,
respectively) (Fig. 4 a-b). Further, EAPCs were negatively
associated with HDI in 2019 in incidence, death, and
DALYs attributable to cervical cancer (p=-0.29, P<



Zhang et al. BMC Public Health (2021) 21:894

Page 7 of 10

2
0

p=0.16,P=0.02

Number in 1990

' 10000

|
[
v

ASR

"

. 20000

60 $0

Q)

p=0.15,P=0.034

Number in 1990
. 250000
. 500000

|
"

0 1000
ASR

Fig. 4 The correlation between EAPCs and ASR in 1990 at the national level. The EAPCs of death (a), and DALYs (b) had positive associations with
ASR in 1990, respectively. The association was calculated with Pearson correlation analysis. The size of circle is increased with the numbers in
1990. EAPC, estimated annual percentage change; ASR, age-standardized rate. DALYs, disability-adjusted life years

. 750000
‘ 1000000

2000 (B)

0.001; p =042, P<0.001; p = 0.39, p < 0.001, respectively)
(Fig. 5 a-c).

Discussion

Decreasing trends in cervical cancer were observed
worldwide from 1990 to 2019. The declining trends were
predominantly a result of effective precautionary proce-
dures combined with a series of sociocultural factors, in-
cluding access to health care, changes in marriage age
and family planning behavior, and enhancements in edu-
cation [14].

Cervical cancer occurred across a range of ages; our
data showed that the 50—54 years age group had the lar-
gest number of cases, suggesting infection at a younger
age and slow progression to cancer [15]. The decreasing
incidence rate of cervical cancer in young women is at-
tributable to increasing coverage of vaccination against
common subtypes of HPV [16]; however, the decreasing
trends were slow, which was probably related to

behavioral factors, including smoking, use of oral contra-
ception, and promiscuous sexual behaviors [17-19].
Cervical cancer is the malignancy with the largest
inter-country range of variation in mortality among all
cancers [20]. Morbidity of cervical cancer is closely re-
lated to socioeconomic level; it was the highest in devel-
oping countries (e.g. Southern Sub-Saharan Africa) in
2019, which can be explained by limitations in know-
ledge, screening services, and sexual behavior [21, 22]. In
contrast, the lowest cervical cancer ASIR was observed
in North Africa and the Middle East, which may be due
to cultural factors and conservative sexual behaviors
[23]. These regions also have low rates of other sexually
related infections, such as HIV [24]. In general, decreas-
ing trends in the incidence of cervical cancer were ob-
served in most countries, with the most obvious
downward trend s in the Maldives, Taiwan, and
Singapore, due to cancer screening and HPV programs
financed by huge government expenditure. The
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Maldives, Taiwan and Singapore launched national
screening programs in 2014, 2004 and 1995, respectively,
which greatly reduced the risk of cervical cancer [25-
27]. However, increasing trends still appeared in some
countries, particularly Lesotho, Italy, and China. Poverty,
weak health systems, and low education levels are obsta-
cles in Lesotho [28]. China has the largest population
worldwide, and also had the highest incidence, mortality
and DALYs from cervical cancer [29], which may reflect a
deficiency in Pap testing in China [30]. Due to the over-
load of public immunization systems, vaccination coverage

in 15-year-old girls has decreased in Italy over recent years
[31]. Further, an online survey reported that Italian under-
graduates had poor knowledge about HPV [32].

The GBD study conducted high quality assessment of
cervical cancer based on good quality and quantity of
data; however, this paper has some limitations: (1) vital
registration and cancer registry data are poor and het-
erogeneous in many low-income regions, due to differ-
ent screening methods, which may lead to
underestimation bias in these cancer registries [33]; and
(2) when actual disease burden data was not available,
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GBD uncertainty estimates were used to fills the gaps. In
addition, this type of analysis is inevitably influenced by
differences in data collection and coding as well as data
source quality [34].

Conclusions

Cervical incidence, death and DALYs showed decreasing
trends at the global, regional, and national levels from
1990 to 2019; however, the trends were relatively slow,
and there were large regional imbalance. Consequently,
cervical cancer remains a major public health problem,
and development of more effective prevention and man-
agement strategies is warranted.
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