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Abstract 
Background: Routine dysplasia screening decreases the rates of cervical cancer. 
Since many women seek gynecological care to secure contraception, it was hypothe-
sized that sterilized women will be less likely to undergo routine cervical cancer 
screening. Prior studies tried to evaluate this relationship, but results were conflict-
ing. The study sought to further explore the sociodemographic and behavioral risk 
factors that might predispose sterilized women to be screening non-adherent and 
more likely to have cervical dysplasia. 
Methods: Secondary analysis of women (n=1688) enrolled in a cross-sectional study 
in North America and divided into screening (n=925) and diagnostic (n=763) groups 
was performed. Information about sociodemographic and behavioral risk factors, 
surgical sterilization and date of last Pap test were obtained from questionnaires.  
Cervical histology was obtained from pathology records. Univariable analyses iden-
tified differences in risk factors between groups. Multivariable logistic regression 
models were constructed to evaluate Pap adherence and cervical dysplasia.   
Results: Sterilized women were 39% more likely to be screening non-adherent (p≤ 
0.05) especially if divorced, separated or widowed (OR=1.62), Hispanic (OR=1.57) 
and with a higher number of vaginal births (OR=2.00). Education was an effect 
measure modifier, significantly associated with non-adherence (OR=1.60). The asso-
ciation between sterilization and non-adherence remained significant when adjusted 
for confounders (AOR=1.47). Sterilization was associated with an 80% increased 
odds of cervical dysplasia in women over 40. 
Conclusion: Sterilized women with certain sociodemographic factors are more like-
ly to be non-adherent with Pap screening and more prone to dysplasia. These find-
ings may assist practitioners in counseling at-risk patients. 
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Introduction 
apanicolaou dysplasia screening has been 
shown to decrease the mortality rate and in-
cidence of cervical cancer by 70% since its  
 

 
 
 
 
advent in 1941 (1-3). In resource limited settings 
where dysplasia screening is currently not per-
formed, cervical cancer still remains the second 
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leading cause of death in women (4). Even in the 
US, the American Cancer Society estimated that 
there would be 12,170 new diagnoses of cervical 
cancer and 4,220 related deaths in 2012 (4, 5). 
Strict adherence to routine screening, proper in-
tervention and HPV vaccination are critical to de-
crease the incidence (6, 7). 

Surgical sterilization is a highly effective and 
popular contraceptive method.  In the US, approx-
imately one million adults undergo sterilization 
every year with an estimated 27% of women rely-
ing on tubal ligation as their primary method of 
contraception (8). Although sterilization is benefi-
cial for family planning, it may negatively affect 
the likelihood of routine presence of women for 
gynecological screening since many women are 
motivated to seek care for obtaining birth control. 
It was hypothesized that surgically sterilized 
women will be less likely to adhere to routine 
dysplasia screening guidelines and it will result in 
higher rates and more severe cervical dysplasia. It 
is believed that  this hypothesis would particularly 
be applied to populations with limited access to 
health care and insurance, such as the marginal-
ized, undocumented, immigrant populations seen 
in large urban settings (9). 

The existing literature on this subject matter is 
limited and conflicting. Prior studies have failed 
to establish a convincing or consistent relationship 
between surgical sterilization and cervical dyspla-
sia or cancer (10-14). Given the conflicting and 
varying data available, this study sought to em-
ploy a well-characterized and robust data set of 
women undergoing diagnostic screening for cer-
vical dysplasia (15-17). The purpose of this sec-
ondary analysis was to evaluate whether women 
with a history of surgical sterilization were less 
likely to be adherent with screening for dysplasia, 
and determine whether this can be translated into 
an increased prevalence of cervical dysplasia.  
 

Methods 
Data source: A cross-sectional study was per-

formed using an epidemiological database from an 
established phase II clinical trial that aimed to 
evaluate emerging technologies for diagnosing 
cervical neoplasia (15-17). IRB consent was ob-
tained from subjects for their participation in the 
index trial, and prior (July 31, 2011 to present) 
approval for research in this secondary analysis 
was granted from the Baylor College of Medicine 
IRB (H-29389). Trial participants included wom-
en with abnormal cervical cytology presenting for 

colposcopy at one of three participating hospitals 
in the US and Canada between 1999 and 2005 
(diagnostic group) as well as community volun-
teers with no prior history of dysplasia or cervical 
treatments (screening group). Cytology and his-
tology tests were performed on all patients, as 
well as low and high-risk HPV types via Hybrid 
Capture II and PCR. Tissue biopsy was also per-
formed and interpreted by skilled pathologists. All 
1,858 subjects in the database were initially in-
cluded. Cases with unknown dysplasia status, 
those who reported never having sexual inter-
course and those with missing data regarding date 
of last Pap test or history of birth control use were 
excluded. 

Measures: Sociodemographic variables in these 
analyses included age, race, nativity, marital sta-
tus, household income, education level and em-
ployment status (18-20). Behavioral risk factors 
included age at first sex, number of sex partners 
(during past 12 months and lifetime), number of 
vaginal deliveries, history of oral contraceptive 
use, current binge drinking and current smoking 
(21-24). Number of vaginal deliveries was used 
instead of parity due to limitations of ascertain-
ment bias and for having better accuracy. Current 
binge drinking was defined as consuming five or 
more alcoholic beverages in a single occasion 
more than one time in the past month.   

Upon entering the study, subjects filled out a 
questionnaire regarding lifetime history of birth 
control use. Listed methods included oral contra-
ceptives, intrauterine device, diaphragm, cream, 
foam/jelly/sponge, condom and surgical steriliza-
tion (25, 26). Women who used other methods 
were asked to specify the method and the number 
of years used. In this study, women with a history 
of surgical sterilization were defined as those who 
reported history of bilateral tubal ligation. Alt-
hough women with no history of surgical steriliza-
tion were those who did not report receiving a 
bilateral tubal ligation, they did not also miss any 
data regarding birth control use.    

Cervical cytology screening adherence was self-
reported by participants on a questionnaire inquir-
ing about date of last Pap test. Time since last 
cervical cytology screening was calculated as the 
difference between the date of the last test and the 
date of study enrollment. Participants were con-
sidered to be non-adherent with screening guide-
lines if the time duration since their cervical cy-
tology-screening test was more than or equal to 15 
months. Based on the compilation of different 
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guidelines from the American College of Obstet-
rics and Gynecology (ACOG), American Cancer 
Society (ACS), and US Preventative Services 
Task Force, it appeared that most practitioners at 
the time of data collection had performed annual 
Pap testing except "low-risk" patients with 3 con-
secutive negative tests (5, 25, 27, 28). Current 
guidelines suggest that low-risk women older than 
30 years of age only need Pap screening every 
three years (27, 29), however, many studies have 
shown that the majority of practitioners in the US 
continue to perform annual cervical cytology 
screening anyway (30-32). Thus, in this study, the 
definition of adherence was based on the common 
practice of annual Pap testing.  

Cervical dysplasia status was based on cytology 
and histology data. In cases where the diagnoses 
were discordant, the worst diagnosis recorded was 
used. For descriptive statistics, cervical dysplasia 
was categorized as normal (negative intraepitheli-
al lesion, atypia, HPV-associated changes), low-
grade (CIN-1, CIN-2), and high-grade (CIN-3, 
carcinoma in situ, invasive cancer) (33). In lo-
gistic regression analyses regarding factors asso-
ciated with dysplasia, cervical dysplasia was di-
chotomized as normal versus other types (low- or 
high-grade). 

Analysis: Statistical analysis was performed us-
ing Stata 12.0 software package (StataCorp, LP, 
College Station, TX). Descriptive statistics and 
chi-squared test were used to evaluate sociodemo-
graphic and behavioral risk factor differences be-
tween sterilized and non-sterilized women in both 
the screening and diagnostic groups. Analyses 
regarding surgical sterilization status and cervical 
cytology screening adherence were performed 
among screening group participants because the 
date of their last Pap test was independent of their 
enrollment in the trial. Analyses regarding surgi-
cal sterilization status and cervical dysplasia were 
performed among participants in the diagnostic 
group, in which the prevalence of cervical dyspla-
sia was sufficiently high to evaluate the associa-
tion. These analyses were further limited to US 
patients given the discrepancies between the US 
and Canadian guidelines of clinical management 
of cervical dysplasia (25, 34).   

For both analyses, univariable logistic regression 
was first used to assess the crude association be-
tween surgical sterilization status and the outcome 
(Pap test non-adherence or cervical dysplasia). 
Next, multivariable logistic regression models 
were applied to evaluate the association between 

surgical sterilization status and the respective out-
come after adjusting for potential confounders. 
Confounders were defined as variables signifi-
cantly associated with both sterilization status and 
the respective outcome (p≤0.10) and that changed 
the odds ratio by 10% or more. A p-value ≤0.5 
was considered statistically significant. 
 

Results 
Of the initial 1,858 subjects in the database, 134 

cases with unknown dysplasia status, 11 with no 
previous sexual intercourse, 17 with missing date 
of last Pap test, and 8 with missing history of birth 
control use were excluded. In this study, a total of 
1,688 subjects with 925 in the screening group 
and 763 in the diagnostic group were investigated. 
Sociodemographic and behavioral risk factors:  Of 
the patients in the screening group that met the 
study’s inclusion criteria (n=925), 217 (23.5%) 
had undergone surgical sterilization (Table 1). 
summarizes rates of Pap test screening, socio-
demographic and behavioral risk factors of the 
screening group in general and also based on sur-
gical sterilization (SS) status. Regarding general 
sociodemographic factors, majority of subjects 
were white (48.65%), married (60.32%), had an 
income above $40,000 (46.81%), were less edu-
cated (63.89%) but employed (68.43%). In terms 
of behavioral risk factors, majority had later sexu-
al debut (63.31%), one sexual partner in the last 
month (75.24%), used oral contraceptive in the 
past (76.32%) and were not binge drinkers 
(58.34%) or smokers (89.84%). There were no 
statistically significant differences between those 
with and without surgical sterilization with regard 
to race, household income or employment status.  
Most women had undergone Pap test screening in 
the last 15 months (51.03%).   

Table 1 also demonstrates that a greater propor-
tion of women in the screening group with history 
of surgical sterilization were found to be non-
adherent with Pap test guidelines at the time of the 
study: 55.3% in the surgical sterilization group 
versus 47% in the non-sterilization group (p= 
0.028). Non-adherence with current ACOG guide-
lines (27), for Pap testing every 3 years or more, 
was also greater among women with surgical ster-
ilization (25.8%) compared to those without 
(17%). Sociodemographic variables that were sig-
nificantly associated with surgical sterilization in 
bivariate analyses were age, marital status and 
education level. Specifically, patients with surgi-
cal sterilization were significantly older than their  
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Table 1. Cervical cancer screening, sociodemographic and behavioral risk factor characteristics by surgical sterilization status among 
screening group participants 

 

  Surgical sterilization (SS)  
 Overall (n=925) % Yes (n=217) % No (n=708) % χ2 p-value SS v. No  SS 

Cervical cancer screening characteristics 
 Last Pap test    0.028 
 Within past 15 months 51.03 44.70 52.97  
 Within past 15 to 36 months 29.95 29.49 30.08  
 Within past 36-60 months  9.41 12.90 8.33  
 Over 60 months ago 9.62 12.90 8.62  
 Non-adherent with screening guidelines 48.97 55.30 47.03 0.033 

Sociodemographics 
 Age, years    <0.001 
 18-30 14.16 1.84 17.94  
 31-40 26.38 18.89 28.67  
 41-50 29.41 41.47 25.71  
 ≥51 30.05 37.79 27.68  
 Race    0.122 
 White 48.65 42.86 50.42  
 Black 16.00 17.97 15.40  
 Hispanic  27.68 32.72 26.13  
 Other 7.68 6.45 8.05  
 Marital status    <0.001 
 Married or living as married 60.32 65.90 58.62  
 Single 18.70 7.37 22.18  
 Divorced, separated, widowed 20.97 26.73 19.21  
 Household income    0.437 
 ≤$20,000 17.73 20.28 16.95  
 $20,001-$40,000 28.54 25.81 29.38  
 ≥$40,001 46.81 48.39 46.33  
 Missing 6.92 5.53 7.34  
 Education    <0.001 
 ≤High school 63.89 75.58 60.31  
 >High school 36.11 24.42 39.69  

 Employment status 
 Employed 68.43 69.59 68.08 0.676 
 Unemployed 31.57 30.41 31.92  
 Country of residence    0.895 
 United States 84.97 14.75 15.11  
 Canada 15.03 85.25 84.89  
Behavioral Risk Factors 
 Age at first sex, years    0.386 
 ≤17 36.69 39.17 35.93  
 >17 63.31 60.83 64.07  
 Number of sex partners in past 12 months   0.974 
 0 18.92 19.35 18.79  
 1 75.24 74.65 75.40  
 ≥2 5.84 5.99 5.79  
 Number lifetime sex partners    0.318 
 1 35.57 38.25 34.75  
 2-5  31.14 27.19 32.34  
 ≥6 28.86 31.34 28.11  
 Missing 4.43 3.23 4.80  
 Number vaginal deliveries    <0.001 
 0 41.41 27.65 45.62  
 1-3 49.19 58.53 46.33  
 ≥4  9.41 13.82 8.05  
 Ever used oral contraceptives    0.244 
 No 23.68 20.74 24.58  
 Yes 76.32 79.26 75.40  
 Current binge drinker *    0.251 
 No 58.34 54.38 59.60  
 Yes 7.14 6.45 7.34  
 Missing 34.49 39.17 33.05  
 Current smoker    0.127 
 No 89.84 87.10 90.68  
 Yes 10.16 12.90 9.32  

 

* Binge drinking was defined as consuming five or more alcoholic beverages in a single occasion more than one time in the past month 
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non-sterilized counterparts (mean 47.9 versus 42.9 
years) and were more likely to be married (65.9% 
versus 58.6%) or divorced, separated or widowed 
(26.73% versus 19.2%), and to have a high 
school-level education or less (75.6% versus 
60.3%).  

Of the behavioral risk factors evaluated in this 
study (Table 1), only a history of vaginal delivery 
was significantly different between the sterilized 
and non-sterilized groups (p<0.001). As expected, 
surgically sterilized women were more likely to 
have a higher number of vaginal births, with 
13.8% having four or more vaginal deliveries and 
58.53% having one to three vaginal deliveries.  
Among women without surgical sterilization, 8% 
had more than four deliveries with nearly equal 
proportions of the remainder having no deliveries 
or one to three deliveries (45.62% and 46.33%, 
respectively). There were no statistically signifi-
cant differences between those with and without 
surgical sterilization with regard to their age at 
first sex, number of sex partners, history of oral 
contraceptive use, binge drinking or smoking.    

Among patients in the diagnostic group (n=763) 
who met the study’s inclusion criteria, 109 
(14.3%) had undergone surgical sterilization. Ta-
ble 2 summarizes rates of cervical dysplasia and 
sociodemographic and behavioral risk factors of 
the diagnostic group in general and based on sur-
gical sterilization (SS) status. Overall, the subjects 
in the diagnostic group were mostly 18 to 40 years 
old (68.8%), white (63.56%), married (49.02%), 
had income above $40,000 (42.33%) and were 
less educated (65.14%), but employed (68.02%). 
Regarding behavioral risk factors, most had only 
one sex partner in the last month (75.23%), re-
ported more than 6 sexual partners in their life 
(43.91%), had ever used oral contraceptive 
(84.67%) and were not smokers (76.93%). 54% of 
subjects had normal cytology and 48% had high-
risk HPV.  

In table 2, prevalence of cervical dysplasia was 
specifically evaluated and women with surgical 
sterilization were more likely to have normal cy-
tology/histology than their non-sterilized counter-
parts (67% vs. 52%, p<0.05). The prevalence of 
high-grade dysplasia was equivalent among those 
with and without surgical sterilization (18.3% ver-
sus 18.2%). Diagnostic group patients with surgi-
cal sterilization were significantly older than their 
non-sterilized counterparts (41.6 versus 35.5 years 
with p<0.001) and were more likely to be di-
vorced, separated or widowed (40.4% versus 

19.1%) and to have a high school-level education 
or less (83.5% versus 62.1%). Women with surgi-
cal sterilization were more likely to be black 
(18.3% vs. 10.2%) or Hispanic (21.1% vs. 11.3%), 
and more often from the US than Canada (78.1% 
vs. 56.3%). There were no statistically significant 
differences between those with and without surgi-
cal sterilization with regard to household income 
or employment status.   

Of the behavioral risk factors evaluated in the 
diagnostic group (Table 2), there were significant 
differences between those with surgical steriliza-
tion and those without regarding age of sexual 
debut, number of lifetime partners and number of 
vaginal deliveries. As in the screening group, 
women with surgical sterilization were more like-
ly to have higher parity with 18.4% having four or 
more vaginal deliveries (4.9%) and 66.9% having 
one to three vaginal deliveries (40.8%). Surgically 
sterilized women were more likely than non steri-
lized women to have initiated sexual activity at 
age 17 or less (64.8% versus 53.9%), although 
they had fewer lifetime sexual partners, with 
35.8% admitted to more than or equal to 6 part-
ners (40.8%) among their non-sterilized counter-
parts. There were no statistically significant dif-
ferences between those with and without surgical 
sterilization regarding number of partners in the 
last 12 months, history of oral contraceptive use, 
binge drinking or smoking. 

Adherence with screening for dysplasia:  In table 3, 
variables that made surgically sterilized subjects 
in the screening group more likely to be non-
adherent to Pap test guidelines were further ex-
plored. Overall, non-adherent women were 39% 
more likely to be surgically sterilized than those 
who were adherent (p≤0.05). Women who were 
non-adherent were also significantly more likely 
to be divorced, separated or widowed (OR=1.62), 
Hispanic (OR=1.57) and to have had four or more 
vaginal deliveries (OR=2.00). They were also less 
likely to have a household income above $40,000 
per year (OR=0.48) or education level above high 
school (OR=0.62). It was found that education 
was an effect measure modifier of the association 
between surgical sterilization and screening non-
adherence and therefore stratified by education 
level in subsequent analyses. In univariable ana-
lyses, surgical sterilization was significantly asso-
ciated with non-adherence among women with a 
high school education or less (OR=1.60) but not 
among those with a higher level of education. The 
association between surgical sterilization and non- 
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Table 2. Cervical dysplasia, sociodemographic, and behavioral risk factor characteristics by surgical sterilization status among  
diagnostic group participants 

 

  Surgical sterilization (SS)    
 Overall (n=763) % Yes (n=109) % No (n=654) % χ2 p-value SS v. No SS 

Cervical dysplasia characteristics     
 Cervical dysplasia    0.002 
 Normal 54.65 67.89 52.45  
 Low-grade 27.13 13.76 29.36  
 High-grade 18.22 18.35 18.20  
 Any HPV infection 51.91 37.61 54.31 0.001 
 High-risk HPV infection 48.49 34.86 50.76 0.002 

Sociodemographics     
 Age, years    <0.001 
 18-30 37.61 15.60 41.28  
 31-40 31.19 31.19 31.19  
 41-50 18.74 35.78 15.90  
 ≥51 12.45 17.43 11.62  
 Race    0.001 
 White 63.56 53.21 65.29  
 Black 11.40 18.35 10.24  
 Hispanic  12.71 21.10 11.31  
 Other 12.32 7.34 13.15  
 Marital status    <0.001 
 Married or living as married 49.02 54.13 48.17  
 Single 28.83 5.50 32.72  
 Divorced, separated, widowed 22.15 40.37 19.11  
 Household income    0.121 
 ≤$20,000 20.48 27.52 19.42  
 $20,001-$40,000 23.72 24.77 23.55  
 ≥$40,001 42.33 33.03 43.88  
 Missing 13.37 14.68 13.15  
 Education    <0.001 
 ≤High school 65.14 83.49 62.08  
 >High school 34.86 16.51 37.92  
 Employment status    0.975 
 Employed 68.02 67.89 68.04  
 Unemployed 31.98 32.11 31.96  
 Country of residence    <0.001 
 United States 59.50 78.90 56.27  
 Canada 40.50 21.00 43.73  

Behavioral risk factors     
 Age at first sex, years    0.036 
 ≤17 55.51 64.81 53.98  
 >17 44.49 35.19 46.02  
 Number of sex partners in past 12 months   0.743 
 0 9.96 8.26 10.24  
 1 75.23 77.98 74.77  
 ≥2 14.81 13.76 14.98  
 Number of lifetime sex partners    0.022 
 1 19.66 22.02 19.27  
 2-5  30.41 30.28 30.43  
 ≥6 43.91 35.78 45.26  
 Missing 6.03 11.93 5.05  
 Number of vaginal deliveries    <0.001 
 0 48.62 13.68 54.28  
 1-3 44.56 66.97 40.83  
 ≥4 6.82 18.35 4.89  
 Ever used oral contraceptives    0.712 
 No 15.33 16.51 15.14  
 Yes 84.67 83.49 84.86  
 Current binge drinker *    0.238 
 No 52.56 53.21 52.45  
 Yes 20.05 14.68 20.95  
 Missing 27.39 32.11 26.61  
 Current smoker    0.483 
 No 76.93 74.31 77.37  
 Yes 23.07 25.69 22.63  

 

*Binge drinking was defined as consuming five or more alcoholic beverages in a single occasion more than one time in the past month 
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adherence remained significant after adjusting for 
age, marital status, and number of vaginal deliver-
ies (AOR=1.47).   

Prevalence of dysplasia: In table 4, factors that 
made surgically sterilized subjects in the diagnos-
tic group more likely to have dysplasia were eval-
uated. Overall, there was no association between 
cervical dysplasia and surgical sterilization status; 
however, stratified analyses indicated that among 
women older than 40 years, surgical sterilization 

was associated with an 80% increased chance of 
dysplasia. This association was not statistically 
significant, likely due to the smaller sample size 
of women in these strata compared to the overall 
study size. The magnitude of the association did 
not change after adjusting for variables signifi-
cantly associated with cervical dysplasia and sur-
gical sterilization (race, marital status, education, 
and age of sexual debut). 
 

Table 3. Non-adherence with cervical cancer screening guidelines by surgical sterilization status and other factors among screening group par-
ticipants 

  

  Education Level 

  ≤High school (n=591) >High school (n=334) 

 Overall (n=925) 
OR (95% CI) OR (95% CI) AOR a (95% CI) OR (95% CI) AOR a (95% CI) 

Surgical sterilization  1.39 (1.03-1.89) ** 1.60 (1.11-2.30) ** 1.47 (1.00-2.15) ** 0.76 (0.41-1.40) 0.87 (0.45-1.66) 

 Age, years      

 18-30 1.00 1.00 1.00 1.00 1.00 

 31-40 1.20 (0.78-1.84) 1.60 (095-2.70) * 1.48 (0.85-2.56) 0.68 (0.32-1.42) 0.68 (0.32-1.43) 

 41-50  2.08 (1.23-3.50) *** 1.76 (0.99-3.13) 0.70 (0.34-1.44) 0.77 (0.36-1.64) 

 ≥51 1.03 (0.903) 1.48 (0.88-2.49) 1.18 (0.65-2.12) 0.55 (0.27-1.11) * 0.55 (0.25-1.19) 

Marital status      

 Married or living as married 1.00 1.00 1.00 1.00 1.00 

 Single 1.17 (0.83-1.65) 1.05 (0.67-1.66) 1.37 (0.83-2.28) 1.49 (0.88-2.52) 1.30 (0.72-2.33) 

 Divorced, separated, widowed 1.62 (1.17-2.26) *** 1.61 (1.08-2.40) ** 1.58 (1.05-2.39) ** 1.41 (0.76-2.61) 1.49 (0.80-2.81) 

Race      

 White 1.00 1.00 -- 1.00 -- 

 Black 1.03 (0.71-1.49) 1.05 (0.67-1.65) --  0.83 (0.42-1.64) -- 

 Hispanic  1.57 (1.15-2.13) *** 1.49 (1.03-2.17) ** -- 1.40 (0.77-2.52) -- 

 Other 0.62 (0.37-1.05) * 0.66 (0.29-1.53) -- 0.68 (0.34-1.34) -- 

Household income      

 ≤$20,000 1.00 1.00 -- 1.00 -- 

 $20,001-$40,000 0.84 (0.57-1.25) 0.70 (0.44-1.12) -- 1.43 (0.66-3.10) -- 

 ≥$40,001 0.48 (0.33-0.69) *** 0.52 (0.33-0.82) *** -- 0.57 (0.29-1.13) -- 

Employment status      

 Unemployed 1.00 1.00 -- 1.00 -- 

 Employed 1.04 (0.79-1.37) 0.3 (0.66-1.32) -- 1.32 (0.82-2.14) -- 

Education level      

   ≤High school 1.00 -- -- -- -- 

 >High school 0.62 (0.47-0.81) *** -- -- -- -- 

Number vaginal deliveries      

 Zero 1.00 1.00 1.00  1.00 

 1 to 3 0.99 (0.75-1.30) 1.04 (0.73-1.48) 1.00 (0.69-1.47) 0.74 (0.47-1.16) 0.84 (0.50-1.40) 

 4 or more 2.00 (1.23-3.23) *** 1.84 (1.05-3.24) ** 1.69 (0.92-30.8) * 1.85 (0.67-5.08) 2.20 (0.77-6.32) 
 

* p≤0.10, ** p≤0.05, *** p≤0.01 
a: Adjusted for variables significantly associated with screening non- adherence and surgical sterilization status 
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Discussion 
Main findings: This study explored whether sur-

gically sterilized women with certain sociodemo-
graphic risk factors were more likely to be non-
adherent with cervical cytology and dysplasia 
screening. The data suggests that women with sur-
gical sterilization are more likely to be non adher-
ent with screening guidelines, even after control-
ling for age, marital status, education and number 
of vaginal deliveries, which were found to be sig-
nificantly associated with screening non adher-
ence. Among women over 40 years of age, the 
data suggest that surgical sterilization may be as-
sociated with increased prevalence of cervical 
dysplasia.   

Although cervical cancer is presently attributed 
to be a disease of the developing world, evidence 
also suggests that increased cervical cancer mor-
bidity and mortality in the US exists for those 
with decreased access to care or residing in low-

resource settings. This is notably true in areas of 
the US with large immigrant and underserved 
populations who also utilize surgical sterilization 
as a prevalent means of contraception (9, 18, 19).  

Strengths and limitations: There were both inher-
ent strengths and limitations to the study. A major 
strength of the study is its large and diverse sam-
ple size. Despite applying a convenience sam-
pling, the large screening group was more likely 
indicative of the general US population than those 
populations examined in prior studies (10, 12-14). 
Data on cervical dysplasia can be considered reli-
able and accurate as it was based on a consensus 
diagnosis of cytological and histological evalua-
tion, thus minimizing any potential misclassifica-
tion resulting from using cytology alone. Moreo-
ver, this study identified education level less than 
or equal to a high school degree as an effect 
measure modifier in tubal ligation and adherence 
with screening. This has independent value for 

Table 4. Risk of cervical dysplasia by surgical sterilization status and other factors among diagnostic group participants residing in the United States 
 

  Age 
 Overall (n=454) ≤40 years (n=277) >40 years (n=177) 
 OR (95% CI) OR (95% CI) AOR a (95% CI) OR (95% CI) AOR a (95% CI) 

Surgical sterilization  0.87 (0.50-1.49) 0.86 (0.31-1.80) 0.75 (0.35-1.62) 1.83 (0.73-4.56) 1.81 (0.67-4.93) 

Race      
 White 1.00 1.00 1.00 1.00 1.00 
 Black 2.39 (1.41-4.05) *** 1.67 (0.91-3.08) 1.49 (0.77-2.86) 3.82 (1.23-11.85) ** 2.84 (0.81-9.94) 
 Hispanic  1.70 (1.00-2.90) ** 1.47 (0.79-2.72) 1.24 (0.65-2.39) 1.53 (0.45-5.20) 1.12 (0.31-4.14) 
 Other 0.92 (0.30-2.87) 0.64 (0.41-11.08) 0.70 (0.14-3.59) 2.12 (0.41-11.08) 3.11 (0.54-17.89) 
Marital status      
 Married or living as married 1.00 1.00 1.00 1.00 1.00 
 Single 1.63 (0.95-2.78) * 1.12 (0.63-2.01) 1.04 (0.56-1.91) 1.04 (0.12-9.11) 1.12 (0.12-10.64) 
 Divorced, separated, widowed 1.00 (0.60-1.65) 0.81 (0.42-1.56) 0.80 (0.41-1.57) 2.21 (0.89-5.47) * 1.92 (0.72-5.14) 
Education level      
 ≤High school 1.00 1.00 1.00 1.00 1.00 
 >High school 0.46 (0.28-0.76) *** 0.56 (0.31-1.03) * 0.65 (0.33-1.29) 0.48 (0.18-1.29) 0.51 (0.16-1.62) 
Age at first sex, years      
 ≤17 1.00 1.00 1.00 1.00 1.00 
 >17 0.63 (0.41-0.96) ** 0.76 (0.45-1.28) 0.82 (0.47-1.41) 0.84 (0.34-2.02) 1.60 (0.56-4.59) 
Number lifetime sex partners      
 1 1.00 1.00 -- 1.00 -- 
 2-5  0.97 (0.55-1.72) 0.78 (0.38-1.59) -- 0.59 (0.18-1.91) -- 
 ≥6 1.08 (0.62-1.88) 0.87 (0.43-1.76) -- 0.68 (0.22-2.07) -- 
Current smoker 1.48 (0.90-2.41) 1.14 (0.65-2.01) -- 1.86 (0.62-5.57) -- 

 

* p≤0.10, ** p≤0.05, *** p≤0.01 
a: Adjusted for variables significantly associated with cervical dysplasia and surgical sterilization status 
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practitioners and will serve as an immediate po-
tential avenue for awareness and outreach in clini-
cal settings.   

Despite these strengths, the study was limited by 
the fact that the diagnostic group was a hospital-
based sample while the screening group was a 
convenience sample. While inferences can be 
drawn from these data, a true cause and effect re-
lationship between non-adherence with Pap tests 
and increased cervical dysplasia in a single popu-
lation cannot be shown. In addition, as the study’s 
database only included history of number of vagi-
nal deliveries and had no information about the 
number of Cesarean deliveries, this limited the 
ability to evaluate the association of true parity 
and the outcomes (although it can be well approx-
imated given the overall low rate or Primary Ce-
sarean in the cohort). Since complete medical 
chart of each patient was not available, date of last 
Pap test and surgical sterilization status were 
based on self-report and thus subject to recall bias. 
Prior studies have suggested that there may be a 
temporary protective effect of surgical steriliza-
tion on cervical cancer risk due to pre-operative 
screening routines (11, 12).  Unfortunately, histor-
ical dates of surgical sterilization were not availa-
ble and therefore it was not possible to draw any 
temporal relationships between sterilization and 
date of last Pap test or date of dysplastic lesions. 
Finally, the definition of non-compliance was not 
based on today’s ACOG guidelines for less fre-
quent screening as the study chose to evaluate the 
data based on guidelines current at the time the 
study was conducted. (27, 28). However, the link 
between surgical sterilization and adherence with 
Pap testing was evaluated every 3 years and find-
ings were similarly striking for decreased adher-
ence between both screening regimens.   
 

Conclusion 
Despite limitations, the findings suggest that 

women with surgical sterilization are more likely 
to be non-adherent with screening guidelines, 
even after controlling for age, marital status, edu-
cation, and number of vaginal deliveries. Among 
women over 40 years of age, the data suggest that 
surgical sterilization may be associated with in-
creased prevalence of cervical dysplasia. Most 
importantly, in this study, there was a population 
of women who were at risk for cervical dysplasia 
and potentially poor in adhering to the follow-up 
regimen accepted at the time of database creation. 
Because this study is only an exploratory one, fu-

ture analyses might further identify at-risk cohorts 
and guide practitioners in improving patient edu-
cation about routine gynecological follow-ups for 
cervical dysplasia screening at the time of sterili-
zation. It would be advantageous to perform a 
comparable analysis in a developing country to 
ascertain whether similar risk factors exist where 
cervical cancer is even more common. While the 
findings in this study have meaningful implica-
tions to women’s health, they are yet to be fully 
realized. It is hoped that these findings will serve 
as an impetus for further research to strengthen 
and expand upon what is a novel arena for reduc-
ing cervical cancer risk.  
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