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Objective: Squamous cervical cancer (SCC), the predominant histological type, represents 

approximately 75–80% of all cervical cancers. Although the overall incidence of cervical cancer 

has declined worldwide, the data describing the changes in the incidence and long-term survival 

in SCC remain limited.

Methods: The data were extracted from Surveillance, Epidemiology, and End Results (SEER) 

registries for an evaluation of the changes in the incidence and survival associated with SCC 

during 1983–2012. In addition, the patients with SCC were stratified by age, race, and socioeco-

nomic status (SES). Stata 12.0 software was used to perform the Cox regression and Spearman’s 

rank correlation analyses.

Results: The overall incidence of SCC constantly declined from 7.3 to 5.6 to 4.3 per 100,000 

people; the peak age of incidence was 55–69 years in the first decade, while the 40–54 age 

group served as another incidence peak in the last 2 decades. Median survival increased 

from 189 months to 231 months in the first 2 decades and was not reached in the third 

decade. The 10-year relative survival rates (RSRs) changed from 63.2% to 66.5% to 62.1% 

across the 3 decades. Additionally, the survival gaps narrowed from 13% to 8% between 

Whites and Blacks and from 5.4% to 3.5% between low- and medium-poverty groups in 

the 3 decades.

Conclusion: This study demonstrated a declining incidence over the 3 decades with an improve-

ment in median survival. However, the relative survival associated with SCC did not improve 

in the last decade. Furthermore, the survival gaps between races and various SESs significantly 

narrowed over the 3 decades.
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Introduction
Cervical cancer is the most common gynecological tumor and the leading cause of 

cancer-related death with 275,000 deaths annually worldwide.1 According to the 

American Cancer Society, an estimated 12,820 new cases will be diagnosed and 

4,210 women will die of cervical cancer in 2017.2 Squamous cervical cancer (SCC), 

the predominant histological type, represents approximately 75–80% of all cervical 

cancers.3 With widespread implementation of screening and early treatment of precan-

cerous lesions, the overall incidence of cervical cancer has declined worldwide and 

a high survival rate is associated with early diagnosis.4,5 Although previous studies 

tended to evaluate the incidence of cervical cancer in those of different ages, race, or 

socioeconomic status (SES) or to focus on the outcome of racial disparities,6–10 data 
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describing the changes in the long-term relative survival 

in SCC remain limited. Thus, this study aimed to examine 

population-level changes over time in incidence and 10-year 

relative survival for patients with SCC diagnosed during 

1983–2012 and to evaluate the potential impacts of age, 

race, and SES on relative survival.

Methods
Data source
Data on SCC diagnosed in 1983–2012 were extracted from 

the Surveillance, Epidemiology and End Results (SEER) 

program of the National Cancer Institute. The SEER program 

collects and distributes high-quality, comprehensive cancer 

data from a number of population-based cancer registries. 

The SEER program registries routinely collect data on patient 

demographics, primary tumor site, tumor morphology and 

stage at diagnosis, first course of treatment, and follow-up 

for vital status (through linkage with the National Center 

for Health Statistics). Incidence data were collected from 9 

original registries and relative survival data were obtained 

from 18 registries. Data from 9 SEER registries included 

Atlanta, Connecticut, Detroit, Hawaii, Iowa, New Mexico, 

San Francisco-Oakland, Seattle-Puget Sound, and Utah, and 

the 18 SEER registries included San Francisco-Oakland, Con-

necticut, Detroit (metropolitan), Hawaii, Iowa, New Mexico, 

Utah, Seattle (Puget Sound), Atlanta (metropolitan), San 

Jose-Monterey, Los Angeles, Alaska Natives, rural Georgia, 

greater California, Kentucky, Louisiana, New Jersey, and 

Greater Georgia.11

Classification of SCC patients over the 3 
decades
All data were accessed from SEER*Stat version 8.3.2. 

Patients were evaluated using the third edition of the Interna-

tional Classification of Diseases for Oncology (site ICD-O-3 

= cervix uteri, codes C53.0–C53.9, squamous carcinoma 

histology codes 8050–8089).7 The incidence and relative 

survival data were analyzed for the period from 1983 to 

2012 after being divided into 3 decades. The cases reported 

through death certificates or diagnosed by autopsy were 

excluded. Additionally, patients with SCC were stratified by 

age, SES, and race (White, Black, and others).7 Age groups 

were categorized as 0–24, 25–39, 40–54, 55–69, and 70+ 

years, and area SES was defined by the county poverty rate, 

which was categorized into three levels using the same cut 

points used in the National Cancer Institute monograph: 

<10% (low-poverty areas), 10–19.99% (medium-poverty 

areas), and ≥20% (high-poverty areas).12,13

Statistical analyses
Incidence was expressed per 100,000 population and age-

adjusted to 2000 US standard population. Cancer patient 

survival was typically defined as the time from diagnosis until 

death. Relative survival is a net survival measure representing 

cancer survival in the absence of other causes of death. Relative 

survival is defined as the ratio of the proportion of observed 

survivors in a cohort of cancer patients to the proportion of 

expected survivors in a comparable set of cancer-free individu-

als. Period analysis methodology was applied to calculate the 

relative survival rate (RSR), which measures mortality attribut-

able, either directly or indirectly, to SCC. Survival difference 

was compared by Kaplan–Meier survival analysis, and the 

association of survival with age, race, and SES was assessed 

via Cox regression analysis and Spearman’s rank correlation 

analysis using the STATA software (version 12.0; Stata Corp, 

College Station, TX, USA). For Cox regression and Spear-

man’s rank correlation analysis, only White and Black cases 

were selected due to the racial heterogeneity of other races, and 

medium- and high-poverty groups were mixed into a medium-

high-poverty group. All statistical tests were two-sided, and a 

p-value of <0.01 was considered statistically significant.

Ethical approval
This article does not contain any studies with human partici-

pants or animals performed by any of the authors. The SEER 

research data include the fields and variables that SEER has 

made available to the public with a signed SEER data-use 

agreement form. A signed SEER research data agreement 

form is required to access the SEER data.

Results
Trend in incidence of SCC during  
1983–2012
Data of 21,933 patients with SCC diagnosed during 1983–

2012 were extracted from the original 9 registry sites. The 

overall incidence of SCC gradually decreased from 7.3 to 

5.6 to 4.1 per 100,000 people over the past 3 decades, and 

a similar tendency was seen in all age groups except for the 

0–24 age group, where the incidence of SCC remained stable, 

with 0.2 per 100,000 people in the last 2 decades. Addition-

ally, the number of patients with SCC continually decreased 

over time as the general population grew. However, the peak 

age for the incidence of SCC occurred in the 55–69 age group 

with 13.3 per 100,000 people in the first decades, while the 

40–54 age group served as another incidence peak with 9.8 

per 100,000 people and 7.3 per 100,000 people in the last 2 

decades, respectively (Figure 1A and B, Table 1).
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Incidence of SCC varied across race and 
SES groups
Racially, Whites showed the lowest incidence in the first 2 

decades (6.6 in 1983–1992 and 5.2 in 1993–2002). In the 

last decade, Whites and others shared similar SCC incidence 

with 3.8 per 100,000 people. Additionally, the highest inci-

dence of SCC was found in Blacks at 12.8, 9.0, and 6.0 per 

100,000 people in the 3 decades, respectively. However, the 

incidence difference between Whites and Blacks narrowed 

from 6.2% to 3.8% to 2.1% over the 3 decades due to a 

more rapidly declining SCC incidence in Blacks (Figure 1C 

and D). The SCC incidence across the three SES groups 

decreased over the 3 decades, with the lowest incidence 

in the low-poverty group (from 6.3 in 1983–1992 to 5.0 in 

Figure 1 Summary incidences of patients diagnosed with SCC between 1983 and 2012 at the original 9 SEER sites.
Notes: Incidence (A) and number (B) of SCC cases are showed by age group (total and ages 0–24, 25–39, 40–54, 55–69, and 70+ years) and calendar period. Incidence (C, 
D, E, F) of SCC cases are grouped by race and SES, respectively.
Abbreviations: SCC, squamous cervical cancer; SEER, Surveillance, Epidemiology, and End Results; SES, socioeconomic status.
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1993–2002 to 3.7 in 2003–2012). The high-poverty group 

showed the highest incidence from 10.8 in 1983–1992 to 8.5 

in 1993–2002 to 5.6 in 2003–2012, and the medium-poverty 

group incidence was between the low- and high-poverty 

groups at 8.4, 6.4, and 4.6 in the 3 decades, respectively 

(Figure 1E and F, Table S1).

Table 1 The incidence of SCC according to age group and decade within race, and SES groups from 1983 to 2012 at the 9 original 
SEER sites.

Variables Age group 
(years)

Decade

1983–1992 1993–2002 2003–2012

Total
All 7.3 (8,313) 5.6 (7,545) 4.1 (6,075)
0–24 0.3 (136) 0.2 (104) 0.2 (82)
25–39 8.8 (2,568) 7.3 (2,253) 5.6 (1,596)
40–54 12.1 (2,355) 9.8 (2,712) 7.3 (2,282)
55–69 13.3 (2,007) 9.6 (1,485) 6.6 (1,408)
70+ 11.4 (1,247) 7.5 (991) 5.1 (707)

Race White
All 6.6 (6,285) 5.2 (5,443) 3.9 (4,305)
0–24 0.3 (106) 0.2 (81) 0.2 (66)
25–39 8.8 (2,059) 7.5 (1,755) 5.8 (1,171)
40–54 10.7 (1,710) 8.7 (1,901) 7 (1,619)
55–69 11.5 (1,458) 8.2 (1,023) 5.9 (980)
70+ 9.8 (952) 6.1 (683) 4.2 (469)

Black
All 12.8 (1,305) 9.0 (1,237) 6.0 (1,047)
0–24 0.4 (25) 0.3 (18) 0.1 (9)
25–39 9.9 (330) 7.9 (322) 6.2 (258)
40–54 21.9 (419) 15.4 (474) 10.0 (397)
55–69 26.0 (327) 17.5 (250) 11.6 (258)
70+ 28.6 (204) 18.5 (173) 11.3 (125)

Others
All 8.6 (723) 6.6 (865) 3.8 (723)
0–24 0.1 (5) 0.1 (5) 0.1 (7)
25–39 7.3 (179) 5.1 (176) 3.9 (167)
40–54 14.3 (226) 11.9 (337) 6.6 (266)
55–69 19.5 (222) 13.6 (212) 6.7 (170)
70+ 16.9 (91) 13.7 (135) 7.6 (113)

SES Low poverty
All 6.3 (4,014) 5.0 (3,798) 3.7 (3,280)
0–24 0.3 (71) 0.3 (60) 0.2 (44)
25–39 8.1 (1,310) 6.7 (1,172) 5.0 (836)
40–54 10.3 (1,140) 8.4 (1,351) 6.6 (1,250)
55–69 11.1 (922) 8.4 (736) 5.9 (758)
70+ 9.3 (571) 6.3 (479) 4.7 (392)

Medium poverty
All 8.4 (4,008) 6.4 (3,462) 4.6 (2,585)
0–24 0.3 (58) 0.2 (41) 0.2 (34)
25–39 9.4 (1,166) 7.8 (1,000) 6.4 (714)
40–54 14.2 (1,143) 11.4 (1,257) 8.2 (947)
55–69 15.6 (1,010) 11.1 (696) 7.4 (598)
70+ 13.7 (631) 8.8 (468) 5.6 (292)

High poverty
All 10.8 (287) 8.5 (279) 5.6 (204)
0–24 0.5 (7) 0.2 (3) 0.3 (4)
25–39 13.6 (92) 10.8 (78) 7.1 (46)
40–54 15.5 (70) 15.2 (102) 11 (83)
55–69 20.7 (74) 12.6 (53) 8.6 (50)
70+ 19.5 (44) 14.2 (43) 5.7 (21)

Note: Data are incidence per 100,000 people by year of diagnosis, with the number of patients in parentheses.
Abbreviations: SCC, squamous cervical cancer; SEER, Surveillance, Epidemiology, and End Results; SES, socioeconomic status.
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Relative survival changed during  
1983–2012
A total of 45,386 SCC cases were identified between 1983 

and 2012 from 18 registry sites. The sample size of the 0–24 

age group was only 613 during 1983–2012; hence, we did not 

include it in the study (Figure S1). The median survival of 

patients with SCC improved from 189 months to 231 months 

in the first 2 decades and was not reached in the third decade, 

with the 10-year relative survival rate (RSR) changing from 

66.8% to 71.2% to 67.4% across the 3 decades, respectively. 

Unimproved survival trends in the last decade were also 

noted in all age groups (Table 2, Figure 2A). Additionally, 

Kaplan–Meier survival analyses showed survival changes in 

all age groups with P = 0.168 (Figure 2B).

Furthermore, Cox regression analyses during the 3 

decades indicated that age, race, and SES were independent 

predictors of prognosis. Hazard ratios for age, race, and 

SES were larger than 1, suggesting that older age, Black 

race, and medium-high-poverty group were associated with 

inferior survival across the 3 decades. Additionally, when the 

overall patients were classified by the 3 decades, age, race, 

and SES were significantly associated with survival over the 

3 decades (Table 3).

SCC survival varied across races and SES 
groups
Whites had a significantly higher 5-year RSR compared 

to Blacks between 1983 and 1992 (70.5% vs 58.9%). The 

survival gap between Whites and Blacks narrowed in the 

second decade (72.4% vs 62.4%, P < 0.0001) and continued 

to narrow in the third decade. A similar narrowing over time 

was also found in the 10-year RSR (Figure 3A, Table S1).

When 5-year and 10-year RSRs were analyzed, the high-

est RSR was consistently observed in the low-poverty group, 

with the lowest in the high-poverty group (Figure 3B). The 

5-year RSRs in the low-poverty, medium-poverty, and high-

poverty groups in 1983–1992 were 71.6%, 66.5%, and 65%, 

respectively, with differences of 5.1% between the low- and 

medium-poverty groups and 1.5% between the medium- and 

high-poverty groups. The survival differences declined to 

4.3% and 3% between the low- and medium-poverty groups, 

respectively, in the last 2 decades, but increased to 4.3% 

between the medium- and high-poverty groups in 2003–2012. 

A similar survival gap tendency among the three SES sub-

groups was also observed in the 10-year RSR (Table S2).

Notably, different SES distributions existed between 

Whites and Blacks. Unlike Blacks, the majority of Whites 

were classified in the low-poverty group (24.4% vs 57.9%), 

while the majority of Blacks were classified in the medium-

poverty group (75.1% vs 38.0%; Figure S2, Table S3). 

Kaplan–Meier survival analysis showed that survival signifi-

cantly differed in Whites and Blacks (P < 0.0001) but the 

gap in survival continually narrowed over the 3 decades. A 

similar tendency was also found in the Kaplan–Meier sur-

vival analysis of the three SES subgroups in the 3 decades 

(Figure 3C and D).

Discussion
Our findings suggested that the overall incidence of SCC has 

declined in 3 decades between 1983 and 2012, and the median 

survival improved from 189 months to 231 months in the first 

2 decades and was not reached in the third decade. However, 

relative survival associated with SCC did not significantly 

improve in the last decade. Additionally, the survival gaps 

narrowed from 13% to 8% between Whites and Blacks and 

from 5.4% to 3.5% between low- and medium-poverty groups 

in the 3 decades.

We demonstrated that the overall SCC incidence declined 

from 7.3 to 5.6 to 4.1 per 100,000 people in the 3 decades, 

Table 2 RSRs of SCC patients during the periods of 1983–1992, 
1993–2002, and 2003–2012 at 18 SEER sites

Age group  
(years)

Decade

1983–1992 1993–2002 2003–2012

12 Mo RS
All 88.5±0.4 (8,696) 89.1±0.3 (15,762) 87.2±0.2 (20,928)*
0–24 95.8±1.7 (142) 90.7±2.0 (205) 91.6±1.7 (266)
25–39 94.8±0.4 (2,674) 94.9 ±0.3 (4,503) 92.9±0.4 (5,327)*
40–54 90.2±0.6 (2,498) 90.3±0.4 (5,793) 89.5±0.4 (8,004)
55–69 86.8±0.8 (2,092) 86.6±0.6 (3,261) 84.8±0.5 (4,846)
70+ 73.7±1.3 (1,290) 76.5±1.0 (2,000) 71.4±1.0 (2,485)
60-Mo RS
All 68.8±0.5 71.2±0.4** 67.4±0.4
0–24 90.2±2.5 82.8±2.7 83.3±2.4
25–39 82.2±0.8 82.3±0.6 79.1±0.6*
40–54 68.6±1.0 72.0±0.6* 68.5±0.6
55–69 62.6±1.2 64.7±0.9 62.0±0.8
70+ 47.6±1.8 52.1±1.4 46.4±1.3
120-Mo RS
All 63.2±0.6 66.5±0.4*** 62.1±0.5
0–24 89.1±2.7 80.5±2.8 81.1±3.0
25–39 79.3±0.8 80.3±0.6 76.7±0.7
40–54 63.7±1.0 67.3±0.7* 62.4±0.8
55–69 52.5±1.3 57.6±1.0* 54.2±1.2
70+ 39.5±2.2 43.0±1.7 40.6±2.4

Note: Data are the mean ± SEM, with number of patients in parentheses. *p < 0.01, 
**p < 0.001, and ***p < 0.0001 for comparisons with the White group.
Abbreviations: RSRs, relative survival rates; SCC, squamous cervical cancer; SEER, 
Surveillance, Epidemiology, and End Results; Mo, month; RS, relative survival; SEM, 
standard error of the mean.
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Figure 2 Trends in 10-year RSRs (A) and Kaplan–Meier survival analyses (B) for the patients with SCC at 18 SEER sites during 1983–1992 (orange), 1993–2002 (blue), and 
2003–2012 (black) according to age group (total and ages 25–39, 40–54, 55–69, and 70+ years) and calendar period.
Abbreviations: RSRs, relative survival rates; SCC, squamous cervical cancer; SEER, Surveillance, Epidemiology, and End Results.
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and a decreasing tendency was seen in each age group 

except for the 0–24 age group, where the incidence of 

SCC remained stable in the third decade. To the best of our 

knowledge, human papilloma virus (HPV) infection is the 

most important factor that results in SCC, especially HPV-

16 and HPV-18.14 As people’s understanding of the etiology 

of SCC and improvements in lifestyle increased, the overall 

incidence of SCC substantially decreased. In particular, more 

women have benefited from the cervical cancer vaccine, 

which became available in 2006.

We observed that the median survival of patients with 

SCC increased from 189 months to 231 months in the first 2 

decades and was not reached in the third decade. In addition, 

the relative survival was longer in 1993–2002 than in 1983–

1992 and showed a survival advantage compared with that in 

2003–2012. The shift in patient clinical characteristics may 

be responsible for the unimproved survival in the last decade. 

First, population aging was found in patients with SCC due 

to the growing proportion of elderly patients and decreasing 

proportion of younger patients across the 3 decades. Second, 

an increased life expectancy and wide access to modern 

imaging techniques in developed countries might be, at least 

partially, responsible for the observed increase in advanced-

stage cancer patients with a worse prognosis. Third, despite 

improvements in screening and preventive modalities, many 

patients with SCC lacked enough knowledge of screening or 

regular screening. Moreover, more and more women were 

under severe social- and work-related stress and decreased 

physical activities. These risk factors might contribute to the 

unimproved treatment outcomes.

Racially, Blacks had a higher incidence of SCC compared 

with Whites and others, but the incidence gap between Blacks 

and Whites continued to narrow due to a rapidly declining 

incidence of SCC in Blacks over the 3 decades. Our data also 

showed higher 5-year and 10-year RSRs in Whites than in 

Blacks, with the gap constantly narrowing over time across 

the 3 decades. In terms of SES, the highest SCC incidence 

was shown in the high-poverty group, while the lowest was in 

the low-poverty group. Additionally, the low-poverty group 

showed higher survival than the medium- and high-poverty 

groups, but the survival gap between the low- and medium-

poverty groups continued to narrow across the 3 decades. 

When stratified by SES, most Whites were defined as low 

poverty, while most Blacks were defined as medium poverty. 

The SES disparity between Whites and Blacks may explain the 

similar changes in the incidence and survival between them. 

With improvement in the health care system, Black patients 

with low finances may also have access to better medical 

consultation and the possibility of timely SCC treatment.

Cox regression analyses for 1983–2012 illustrated that 

age, race, and SES were the independent predictors of prog-

nosis. When Cox analysis was performed for the 3 decades, 

SES and race were significantly associated with survival, 

which indicated that SES, which contributes to the social 

and economic standing of an individual, has become increas-

ingly critical for disease prognosis with timely and effective 

treatment resources. Additionally, racial composition plays 

an important role in the prognosis.15

Notably, we analyzed the incidence, relative survival, 

and their tendencies across the 3 decades from the SEER 

Table 3 Summary data for Cox regression analysis of survival in 
patients with SCC from 1983 to 2012 at 18 SEER sites

Variables Relative risk (95% CI) P-value

All 1983–2012
Univariate
Age 1.042 (1.041–1.043) <0.001
Race 1.404 (1.354–1.455) <0.001
SES 1.149 (1.114–1.186) <0.001
Multivariate
Age 1.036 (1.035–1.037) <0.001
Race 1.210 (1.167–1.255) <0.001
SES 1.104 (1.070–1.139) <0.001
All 1983–1992
Univariate
Age 1.050 (1.048–1.052) <0.001
Race 1.448 (1.350–1.554) <0.001
SES 1.184 (1.119–1.253) <0.001
Multivariate
Age 1.045 (1.043–1.047) <0.001
Race 1.221 (1.135–1.313) <0.001
SES 1.094 (1.032–1.159) 0.003
All 1993–2002
Univariate
Age 1.043 (1.042–1.045) <0.001
Race 1.449 (1.366–1.538) <0.001
SES 1.159 (1.099–1.222) <0.001
Multivariate
Age 1.038 (1.036–1.039) <0.001
Race 1.249 (1.175–1.327) <0.001
SES 1.069 (1.012–1.128) 0.015
All 2003–2012
Univariate
Age 1.034 (1.033–1.036) <0.001
Race 1.332 (1.257–1.412) <0.001
SES 1.132 (1.072–1.195) <0.001
Multivariate
Age 1.026 (1.025–1.0281) <0.001
Race 1.186 (1.118–1.258) <0.001
SES 1.121 (1.061–1.184) <0.001

Abbreviations: SCC, squamous cervical cancer; SEER, Surveillance, Epidemiology, 
and End Results; 95% CI, 95% confidence interval; SES, socioeconomic status.
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Figure 3 The 5-year and 10-year RSRs according to race (A) and SES/county-level poverty rates (B), and Kaplan–Meier survival analyses according to race (C) including 
White (orange), Black (blue), and others (black), and SES/county-level poverty rates (D) in low-poverty (orange), medium-poverty (blue), and high-poverty (black) for patients 
with SCC at 18 SEER sites from 1983 to 2012.
Abbreviations: RSRs, relative survival rates; SCC, squamous cervical cancer; SEER, Surveillance, Epidemiology, and End Results.
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database, but this study was limited by the observation that 

the data reflected the specific SEER registries, which were 

not applied in other regions. Furthermore, the study may be 

affected by sources of bias or error, such as under-registration, 

misclassification of cases, and variation of SES within and 

over counties.16

Conclusion
This study showed an improvement in the incidence and 

median survival associated with SCC over the 3 decades. 

However, relative survival did not significantly improve 

in the last decade, indicating a pressing need for the 

development of accurate diagnostics and novel and effec-

tive treatments. Furthermore, the incidence and survival 

gap between races and various SESs continued to narrow 

over time, indicating that an increasing improvement in 

the health care system was of importance to eliminate the 

disparities between races and SES groups, as confirmed 

in the study.
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Supplementary materials

Figure S1 Trends in ten-year relative survival rates (A) and Kaplan-Meier survival analyses (B) for patients with SCC at 18 SEER sites in 1983–1992 (orange), 1993–2002 
(blue) and 2003–2012 (black) respectively according to age group 0–24 and calendar period.
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Figure S2 Distribution of socioeconomic status by race for patients with SCC at 18 SEER sites between 1983 and 2012. Percentage (A) and number (B) of patients with 
SCC in low-poverty, medium-poverty, and high-poverty groups.
Abbreviations: SCC, squamous cervical cancer; SEER, Surveillance, Epidemiology, and End Results.
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Table S1 The 1-year, 5-year, and 10-year RSRs of SCC patients according to race, age group, and calendar period from 1983 to 2012 
at 18 SEER sites

Decade Age group 
(years)

Race

White Black Others
1983–1992 1-year RSR

All 89.1±0.4 (6,583) 84.0±1.1 (1,331)*** 91.4±1.0 (782)
0–24 98.2±1.3 (112) 88.1±6.5 (25) 80.0±17.9 (5)
25–39 95.6±0.4 (2,150) 88.9±1.7 (336)*** 95.8±1.5 (188)
40–54 91.1± 0.7 (1,830) 84.7±1.8 (425)** 93.2±1.6 (243)
55–69 87.0±0.9 (1,510) 83.1±2.1 (339) 90.7±1.9 (243)
70+ 72.6±1.6 (981) 75.2±3.4 (206) 80.6±4.2 (103)
5-year RSR
All 70.5±0.6 58.9±1.5 *** 71.1±1.7 
0–24 92.9±2.5 80.1±8.0 80.0±17.9
25–39 84.7±0.8 67.8±2.6*** 79.0±3.0
40–54 70.1±1.1 58.8±2.5*** 74.1±2.9
55–69 63.2±1.3 55.9± 3.0 68.2±3.2
70+ 47.2±2.0 45.5±4.5 54.4±5.8
10-year RSR
All 65.2±0.7 52.2±1.6*** 64.3±1.9 
0–24 92.2±2.6 76.6±8.6 80.0±17.9
25–39 81.8±0.9 64.4±2.7*** 76.7±3.1 
40–54 65.5±1.2 53.9±2.6*** 66.6±3.2
55–69 53.0±1.5 45.9± 3.3 58.3±3.6
70+ 40.4±2.5 30.4±4.8 46.6±6.8 

1993–2002 1-year RSR
All 89.3±0.3 (11,700) 85.8±0.8 (2,387)*** 92.2±0.7 (1,675)**
0–24 91.3±2.2 (160) 87.9±5.7 (34) 90.9±8.7 (11)
25–39 95.4±0.4 (3,604) 91.4±1.1 (608)** 95.2±1.3 (291)
40–54 90.4±0.5 (4,257) 87.6±1.1 (899) 93.0±1.0 (637)
55–69 86.4±0.7 (2,316) 81.1±1.8 (500)* 93.8±1.2 (445)***
70+ 74.4±1.3 (1,363) 77.3±2.6 (346) 85.2±2.3 (291)**
5-year RSR
All 72.4±0.4 62.8±1.1*** 74.6±1.2
0–24 84.3±2.9 78.9±7.1 72.8±13.4
25–39 83.9±0.6 71.2±1.9*** 86.3±2.1
40–54 73.1±0.7 63±1.7*** 76.8±1.7
55–69 63.9±1.1 58.9±2.5 74.8±2.2***
70+ 51.8±1.7 49.4±3.6 56.2± 3.4
10-year RSR
All 67.6±0.5 57.7±1.2*** 71.5±1.3*
0–24 83.3±3.0 69.5±8.3 72.8±13.4 
25–39 81.8±0.7 69.3±1.9*** 84.7±2.2 
40–54 68.5±0.8 57.8±1.8*** 72.6±1.9 
55–69 55.7±1.2 52.0±2.7 72.8±2.4***
70+ 41.5±2.1 39.4±4.5 51.4± 3.9

2003–2012 1-year RSR
All 87.7±0.3 (15,503) 82.9±0.7 (3,413)*** 90.6±0.7 (2,012)**
0–24 94±1.7 (202) 81.2±5.7 (48)* 93.8±6.1 (16)
25–39 93.8±0.4 (4,160) 87.0±1.2 (768)*** 94.1±1.2 (399)
40–54 89.8±0.4 (5,903) 85.6±1.0(1,369)*** 94.4±0.9 (732)***
55–69 85.0±0.6 (3,517) 80.8±1.5 (791)* 89.7±1.4 (538)*
70+ 70.1±1.2 (1,721) 70.5±2.4 (437) 79.4±2.4 (327)*
5-year RSR
All 68.3±0.4 60.8±1.0*** 71.7±1.2*
0–24 84.0±2.7 79.0±5.9 87.6±8.3

(Continued)
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Decade Age group 
(years)

Race

White Black Others

25–39 81.1±0.7 68.0±1.8*** 80.4±2.2 
40–54 69.3±0.7 62.0±1.5*** 74.3±1.8 
55–69 61.4±1.0 59.2±2.1 70.2±2.3*
70+ 44.9±1.6 43.7±3.4 57.0±3.5*
10-year RSR
All 63.1±0.6 55.1±1.3*** 66.8±1.6
0–24 80.9±3.6 79.0±5.9 87.6±8.3
25–39 78.8±0.8 66.2±2.0*** 75.2±3.1
40–54 63.5±0.9 54.0±2.1*** 69.5±2.2
55–69 52.4±1.4 51.8±2.8 67.1±2.8***
70+ 40.4±2.2 36.2±5.9 45.1±6.3

Notes: Data are mean ± SEM, with number of patients in parentheses. *p < 0.01, **p < 0.001, and ***p < 0.0001 for comparisons with the White group.
Abbreviations: RSRs, relative survival rates; SCC, squamous cervical cancer; SEER, Surveillance, Epidemiology, and End Results; SEM, standard error of the mean.

Table S1 (Continued)

Table S2 1-year, 5-year, and 10-year RSRs of SCC patients according to SES, age group, and calendar period from 1983 to 2012 at 
18 SEER sites

Decade Age group  
(years)

SES

Low poverty Medium poverty High poverty

1983–1992 1-year RSR
All 89.4±0.5 (4,016) 87.7± 0.5 (4,390) 87.1±2.1 (286)
0–24 97.3±1.9 (74) 95.1±2.8 (61) 83.4±15.2 (7)
25–39 95.6±0.6 (1,297) 94.2±0.7 (1,285) 92.5±2.8 (92)
40–54 90.6± 0.9 (1,153) 89.7± 0.9 (1,275) 92.9±3.2 (68)
55–69 88.0±1.1 (923) 85.8±1.1 (1,092) 86.4±4.1 (76)
70+ 74.1±2.0 (569) 73.8±1.9 (677) 67.6±7.5 (43)
5-year RSR
All 71.6±0.8 66.5±0.8*** 65.0±3.0
0–24 90.7±3.4 90.4±3.8 83.4±15.2
25–39 84.3±1.0 80.9±1.1 81.7±4.1
40–54 70.7±1.4 66.6±1.4 68.6±5.8
55–69 67.0±1.7 59.5±1.6* 54.0±6.1
70+ 47.8±2.7 48.2±2.4 41.2±8.6
10-year RSR
All 66.2±0.9 60.8±0.8*** 56.5±3.2*
0–24 89.6±3.7 88.8±4.2 83.4±15.2
25–39 81.4±1.1 77.2±1.2* 77.9±4.4 
40–54 65.8±1.5 61.8±1.5 60.9±6.2 
55–69 57.8±1.9 48.8±1.8** 40.4±6.4
70+ 37.8±3.2 41.7±3.0 20.6±7.8 

1993–2002 1-year RSR
All 89.7±0.4 (5,068) 88.9±0.3 (9,583) 88.2±1.0 (1,106)
0–24 93.2±3.0 (74) 89.0±2.9 (118) 92.3±7.4 (13)
25–39 96.1± 0.5 (1,520) 94.3±0.5 (2,667) 94.3± 1.3 (313)
40–54 90.6± 0.7 (1,805) 90.1± 0.5 (3,562) 90.0±1.5 (425)
55–69 88.2±1.1 (1,029) 86.3±0.8 (2,007) 82±2.6 (225)
70+ 73.9±1.9 (640) 77.7±1.3 (1,229) 77.4±4.1 (130)
5-year RSR
All 74.2±0.7 69.9±0.5*** 68.9±1.5*
0–24 87.6±3.9 79.7±3.7 84.7±10.0
25–39 86.6± 0.9 81.4±0.8*** 79.6±2.3*

(Continued)
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Decade Age group  
(years)

SES

Low poverty Medium poverty High poverty

40–54 74.9±1.1 70.4±0.8* 72.6±2.2
55–69 67.0±1.6 64.1± 1.2 58.6±3.6
70+ 51.2±2.5 53.2±1.8 44.4±5.6
10-year RSR
All 69.4±0.7 65.4±0.6*** 63.3±1.6**
0–24 86.4±4.1 76.3±4.0 84.7±10.0
25–39 85.2± 1.0 77.9±0.8*** 76.0±2.5**
40–54 70.3±1.2 65.7±0.9* 67.7±2.4
55–69 59.0±1.8 57.8± 1.3 49.5±3.9
70+ 38.6±3.0 45.7±2.3 35.1±6.7

2003–2012 1-year RSR
All 88.4±0.4 (6,234) 87.1±0.3 (12,365) 84.1±0.8 (1,649)***
0–24 95.7±2.4 (73) 91.1±2.4 (147) 87.0± 5.0 (46)
25–39 94.4±0.6 (1,520) 92.3± 0.5 (3,224) 91.9±1.1 (583)
40–54 91.0± 0.6 (2,386) 89.6±0.5 (4,698) 85.3±1.2 (918)***
55–69 85.1±1.0 (1,484) 84.9±0.7 (2,867) 83.5± 1.7(493)
70+ 73.9±1.7 (771) 71.3±1.3(1,429) 64.9±3.0 (284)*
5-year RSR
All 70.0±0.7 67.0±0.5** 62.7±1.1***
0–24 90.9±3.7 80.8±3.4 80.0±6.0 
25–39 82.9±1.1 77.7±0.8** 76.7±1.9*
40–54 71.8±1.0 68.3±0.8* 60.9±1.8***
55–69 63.3±1.5 62.1±1.1 57.9±2.6 
70+ 48.4±2.5 45.9±1.7 44.2±4.0
10-year RSR
All 65.0±0.9 61.5±0.7* 57.4±1.4***
0–24 90.9±3.7 79.5±3.6 72.3±9.4
25–39 80.3±1.2 75.3±0.9* 74.6±2.1
40–54 66.5±1.4 61.6±1.1* 55.2±2.2***
55–69 54.1±2.2 54.7±1.4 48.3±3.4
70+ 44.0±3.7 38.7±3.1 34.6±6.2

Note: Data are means ± SEM, with number of patients in parentheses. *p < 0.01, **p < 0.001, and ***p < 0.0001 for comparisons with the White group.
Abbreviations: RSRs, relative survival rates; SCC, squamous cervical cancer; SES, socioeconomic status; SEER, Surveillance, Epidemiology, and End Results; SEM, standard 
error of the mean.

Table S2 (Continued)
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Table S3 Summary data for race distribution by SES and calendar period in patients with SCC from 1983 to 2012 at 18 SEER sites

Decades SES Number White (%) Black (%) Others (%)

1983–2012
Total 21,917 73.1 16.4 10.5
Low poverty 11,092 83.7 7.9 8.4
Medium poverty 10,055 60.6 26.8 12.6
High poverty 770 83.0 1.9 15.10

1983–1992
Total 8,309 75.6 15.7 8.7
Low poverty 4,014 88.5 6.9 4.6
Medium poverty 4,008 62.1 25.6 12.3
High poverty 287 82.9 0.7 16.4

1993–2002
Total 7,539 72.1 16.4 11.5
Low poverty 3,798 83.8 7.2 9.0
Medium poverty 3,462 58.5 27.6 13.9
High poverty 279 81.7 2.9 15.4

2003–2012
Total 6,069 70.9 17.3 11.8
Low poverty 3,280 77.7 1.0 12.3
Medium poverty 2,585 61.0 27.7 11.3
High poverty 204 84.8 2.5 12.7

Abbreviations: SES, socioeconomic status; SCC, squamous cervical cancer; SEER, Surveillance, Epidemiology, and End Results.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com

	OLE_LINK3
	OLE_LINK44
	OLE_LINK45
	OLE_LINK32
	OLE_LINK33
	OLE_LINK84
	OLE_LINK85
	OLE_LINK42
	OLE_LINK43
	OLE_LINK68
	OLE_LINK69
	OLE_LINK74
	OLE_LINK80
	OLE_LINK34
	OLE_LINK35
	OLE_LINK15
	OLE_LINK16
	OLE_LINK36
	OLE_LINK37
	OLE_LINK29
	OLE_LINK50
	OLE_LINK55
	OLE_LINK1
	OLE_LINK52
	OLE_LINK18
	OLE_LINK86
	OLE_LINK87
	OLE_LINK11
	OLE_LINK12
	OLE_LINK56
	OLE_LINK57
	OLE_LINK10
	OLE_LINK58
	OLE_LINK59
	OLE_LINK48
	OLE_LINK49
	OLE_LINK132
	OLE_LINK133
	OLE_LINK8
	OLE_LINK9
	OLE_LINK13
	OLE_LINK14
	OLE_LINK51
	OLE_LINK54
	OLE_LINK20
	OLE_LINK98
	OLE_LINK19
	OLE_LINK24
	OLE_LINK22
	OLE_LINK23
	OLE_LINK31
	OLE_LINK40
	OLE_LINK134
	OLE_LINK135
	OLE_LINK62
	OLE_LINK65
	OLE_LINK25
	OLE_LINK30
	OLE_LINK41
	OLE_LINK53
	OLE_LINK26
	OLE_LINK27
	OLE_LINK136
	OLE_LINK137
	OLE_LINK96
	OLE_LINK97
	OLE_LINK4
	OLE_LINK5
	OLE_LINK138
	OLE_LINK139
	OLE_LINK140
	OLE_LINK141
	OLE_LINK6
	OLE_LINK7
	OLE_LINK88
	OLE_LINK89
	OLE_LINK63
	OLE_LINK64
	OLE_LINK21
	OLE_LINK28
	NumRef_16
	Ref_End
	REF_16
	newREF_16

	Publication Info 4: 


