
Introduction

Cervical cancer is caused by human papillomavirus (HPV)

infection that persist and may progress to cervical intraep-

ithelial neoplasia (CIN) grade 2 or worse. CIN1 represents a

productive infection by HPV in the cervical epithelium. CIN3

is considered the true precursor lesion of cervical carcinoma

due to genetic cell instability by the action of E6 and E7 HPV

oncoproteins. Some CIN2 show similar behavior to CIN1,

others similar to CIN 3 [1-4]. 

The cytological result that corresponds to histological

CIN1 is low-grade squamous intraepithelial lesion (LSIL).

LSIL shows higher prevalence rates in younger women,

when DNA-HPV testing has limited applicability [5-10].

According to The ALTS (ASCUS LSIL Triage Study),

DNA-HPV test is positive for most of the women having

LSIL and then it does not fit well as triage for colposcopy

[11]. A review showed that the sensitivity of DNA-HPV

test was more than 90% to detect CIN2+ in triage of LSIL,

however, the specificity was less than 50% [12].

The age of first sexual intercourse (AFI) could be con-

sidered a reference for acquisition of first HPV infection

and, therefore, early age at AFI would be correlated with

early age at first exposure to HPV. The International Col-

laboration of Epidemiological Studies of Cervical Cancer

collected data on sexual behaviour from 21 international

epidemiological studies, and the reanalysis of these data

found an increasing risk for AFI ≤ 14 vs. ≥ 25 years, con-

trolling for lifetime number of sexual partners, parity, and

age at first full-term [13]. A very large epidemiological data

set on cervical cancer showed that the cervical cancer inci-

dence rate increased approximately as the square of time

since first sexual intercourse (TFI) up to about age 45 years

then flattens and remains fairly constant at older ages. The

authors interpreted this pattern due partly to increasing risk

of cancer following HPV infection [14]. Therefore, AFI

could be a risk factor if TFI is not considered.

On average, among women with LSIL, 17% would reveal

CIN2+ and 12% CIN3+ [15]. Considering that DNA-HPV

test is not indicated for younger woman and its limited role for

women showing LSIL, this study was designed to identify

clinical parameters that could be used for selection of women

showing LSIL at higher risk for CIN 2+. This study evalu-

ated the association of woman’s age, AFI, TFI, and screening

compliance with histological outcome of women showing cy-

tological LSIL in cervical cancer screening 
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Summary

Objectives: Low-grade squamous intraepithelial lesion (LSIL) shows higher prevalence in young women, when human papillo-

mavirus (HPV) testing has no consistent role for colposcopy triage. Some women with LSIL may reveal cervical intraepithelial neopla-

sia grade 2 (CIN2) or grade 3 (CIN3) and, therefore, could be clinically relevant to identify those who are at higher risk for this outcome.

This study aimed to evaluate the association of some factors with the histological outcome of women showing cytological LSIL at cer-

vical cancer screening. Materials and Methods: This study included 791 women with cytological LSIL who were referred for immedi-

ate colposcopy. Results: higher time since first sexual intercourse (TFI) and non-compliance in the screening were associated with

higher prevalence rate for CIN3. Multivariate analysis showed that the CIN3 outcome was associated with TFI ≥10 years considering

as a reference < 4 years (odds ratio (OR), 11.11; 95% confidence interval (CI), 2.04–50.00) and 5–9 years (OR, 11.09; 95% CI, 2.04–

50.00), and it showed borderline association with non-compliance in screening (OR, 2.48; 95% CI, 0.99–6.17). The age of first sexual

intercourse (AFI) was not associated with CIN3 outcome. Conclusions: Women showing LSIL in screening have higher probability to

reveal CIN3 if the TFI is ten or more years ago and when they are noncompliant with cervical cancer screening. These women should

have immediate colposcopy.  These findings presented the question of which parameter is better to define when the woman should

begin screening for cervical cancer, age or time since the first sexual intercourse. This study showed that the second parameter could

perform better.
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Materials and Methods

This study was a cross-sectional analysis that included 791

women showing LSIL by screening with cytology who were re-

ferred for immediate colposcopy in the Woman’s Hospital Prof.

Dr. José Aristodemo Pinotti - CAISM of the State University of

Campinas (UNICAMP), between January 2003 and March 2006.

The study protocol was previously approved by the institutional

review board at UNICAMP and written informed consent was ob-

tained from all of the enrolled patients.

The women included in this study were invited to participate

in a randomized clinical trial, which compared expectant man-

agement versus immediate treatment for those with biopsy-proven

CIN1 [16]. Patients were excluded for any of the following rea-

sons: unsatisfactory colposcopy, currently pregnant, prior therapy

in the cervix, prior gynecological cancer, pelvic radiation, other

malignancies, immunosuppressed because of diseases, such as

AIDS, organ transplantation, or use of immunosuppressive med-

ications, and cognitively impaired or otherwise unable to provide

written informed consent.

Cytological samples were obtained in the primary healthcare

clinics of the Brazilian public health system for screening cervi-

cal cancer. All of the samples were analyzed at the Laboratory of

Cytology at UNICAMP. The protocol established that all women

with LSIL by cytological screening were referred for immediate

colposcopy, and then a biopsy should be carried out when any sus-

pected image was detected. All of the biopsies were analyzed by

the same pathologist from the Laboratory of Pathology at UNI-

CAMP. The study end point was histological CIN2 or worse. 

The screening history was classified as compliant and non-com-

pliant taking into account the Brazilian recommendations for cer-

vical cancer screening, including the age group of 25 to 64 years old

and a three-year interval. Women were considered as compliant

when one of the following parameters was present: younger than 25

years old (outside of the target age group), the interval since the last

screening test was equal to or less than three years, and the first

screening test was performed before 26-years-old. Women were

considered non-compliant when one of the following parameters

was present: older than 25 years and the last screening test was per-

formed at an interval greater than or equal to four years, and the

first screening test was performed at an age older than 26 years.

Data of the screening history were obtained from medical files. 

For analysis, age was pooled into age groups: ≤ 24 years, 25–34

years, and ≥ 35 years. The AFI was pooled into ≤14 years, 15-19

years, and ≥ 20 years. The TFI was calculated by subtracting the AFI

from the woman’s age at the moment of screening and was pooled

into ≤ 4 years, 5–9 years, and ≥ 10 years. The age of women at the

moment of screening and AFI were obtained from the medical files.

Continuous variables were analyzed using analysis of variance

for normal distribution of data or the Kruskal–Wallis test for non-

normal distribution. For testing the associations, the variables of

the woman’s age, AFI, TFI, and screening compliance were

grouped and analyzed as categorical variables. The association be-

tween two categorical variables was tested by the chi-square test.

The magnitude of association between two categorical variables

was estimated by odds ratios (ORs) with 95% confidence intervals

(CIs). The association of independent variables with the outcome

(dependent variable) was tested also using logistic regression, and

the results were expressed as OR with 95% CI. Statistical Analy-

sis System (SAS) 9.2 was used for analysis.

Results

Table 1 shows the prevalence (%) of histological out-

come according to the woman’s age, AFI, TFI, and com-

pliance with cervical cancer screening. Older women

showed higher prevalence of no neoplasia outcome (p =
0.002), lower prevalence of CIN1 (p = 0.001), but no sig-

nificant difference was observed for CIN2 and CIN3. The

AFI, grouped as ≤14, 15-19 years, and ≥ 20 years, did not

associate with the prevalence of any outcomes. The women

presenting higher TFI showed a higher prevalence of CIN3

(p = 0.01) and non-neoplasia outcome (p = 0.01), and lower

prevalence of CIN1 (p = 0.001). Non-compliant women

showed higher prevalence of histological CIN3 (p = 0.008).

However, compliant women showed higher prevalence of

histological CIN1 (p = 0.002). 

Women aged 30 years or older and non-compliant with

cervical cancer screening showed greater chance of pre-

senting CIN3 (OR, 3.12; 95% CI, 1.07–9.05), but this sig-

nificance was borderline if the analysis included women

aged 25 years or older (OR, 2.44; 95% CI, 0.99–5.99). No

significant difference was observed for CIN2+ (Table 2).

In multivariate analysis, women older than 35 years

showed greater chance of presenting CIN3 taking as refer-

ence those younger than 25 years (OR, 5.88; 95% CI, 1.01–

34.17). Women who had TFI of ten years or more showed

greater chance of presenting CIN3 taking as reference those

with TFI of four years or less (OR, 11.11; 95% CI, 2.04–

50.00) and those with TFI of 5–9 years (OR, 11.09; 95%

CI, 2.04–50.00). Non-compliant women showed higher

chance of presenting CIN3 but the statistical significance

was borderline (OR, 2.48; 95% CI, 0.99–6.17). No associ-

ation was observed for CIN2 + (Table 3).

Discussion

The present study showed that women with LSIL at cyto-

logical screening had higher probability of having histolog-

ical outcome of CIN3 if they had higher TFI and if they were

non-compliant with cervical cancer screening. The preva-

lence rate of CIN3 increased as the TFI increased. Multi-

variate analysis showed that women with TFI of ten years or

more had a greater chance of occurrence of CIN3 taking as

reference those presenting TFI of four years or less and those

presenting TFI of 5–9 years. No significant association was

observed for age of FSI and histological outcome.

The findings on TFI are totally in agreement with the stud-

ies of the International Collaboration of Epidemiological
Studies of Cervical Cancer, a very large epidemiological data

set on cervical cancer, that showed the cervical cancer inci-

dence rate increases as the TFI increases up to about age 45

years [14]. The cervical cancer precursor lesions are caused

by HPV infection and the AFI could be consider a landmark

for acquisition risk of HPV infection. Once a woman has ac-

quired this infection, the risk for developing CIN3 is higher

as the longer this infection persist [17-19]. These Epidemio-

logical Studies of Cervical Cancer previously had demon-

strated that an increasing risk for AFI ≤14 vs. ≥ 25 years,

controlling for lifetime number of sexual partners, parity, and
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age at first full-term. Nevertheless, if the time since first sex-

ual intercourse is analyzed as a variable, the association with

age of first sexual intercourse disappears [13].

Similarly, no compliant women with screening showed a

higher prevalence of CIN3, and multivariate analysis revealed

borderline significance. For both variables, no significant dif-

ferences were observed when CIN2 or worse were analyzed.

Screening compliance was tested for women who were older

than 25 years and older than 30 years. The association between

screening compliance with histological CIN3 was significant

for women aged 30 years or older, but the significance was

borderline when women who were older than 25 years were

analyzed. This finding suggested that the age group of 25–29

years does not have an increased chance of CIN3.

In the multivariate analysis, the chance of developing

CIN3 increased only in women older than 35 years when

compared with those younger than 25 years, but not in

those aged 25-34 years. Age was analyzed in three cate-

gories, which included women who were younger than 25

years old who are outside of the recommended age group

for cervical screening in many worldwide guidelines [20]. 

The outcome of CIN2 was not associated with any of the

analyzed variables. This finding was unsurprising because

this lesion might clinically resemble CIN1 or CIN3 [2]. Ex-

pectant management of CIN2 in women showing LSIL by

cytology showed a high rate of spontaneous regression,

similar to that observed for CIN1 [21].

An absence of data regarding HPV infection is a limita-

tion of this study. A DNA-HPV test triage for referral for

colposcopy in women with cytological LSIL and atypical

Table 1. — Histological outcome of women who were referred due to cytological LSIL according to age, AFI, TFI, and
compliance with cervical cancer screening.

Outcome 

No neoplasia CIN 1 CIN 2 CIN 3 Total 

Age-group n % n % n % n % n (%) 

≤ 24 years 190 49.74 139 36.39 40 10.47 13 3.40 382 (100)  

25-34 years 150 60.73 61 24.70 22 8.91 14 5.67 247 (100)

≥ 35 years 101 62.35 40 24.69 10 6.17 10 6.17 162 (100)

Total 441 55.75 240 30.34 72 9.10 37 4.68 791 (100)*

χ

2

for Trend p = 0.002 p = 0.001 p = 0.09 p = 0.20 

AFI 

≤ 14 years 73 49.66 52 35.37 15 10.20 7 4.76 147 (100)

15-19 years 289 56.12 150 29.13 49 9.51 27 5.24 515 (100)

≥ 20 years 52 58.43 28 31.46 6 6.74 3 3.37 89 (100)  

Total 414 55.13 230 30.63 70 9.31 37 4.92 752 (100)*

χ

2 

p=0.17 p = 0.33 p = 0.35 p = 0.61 

TFI  

≤ 4 years 105 50.48 77 37.02 20 9.62 6 2.88 208 (100)

5 - 9 years 97 50.00 67 34.54 25 12.89 5 2.58 194 (100)

≥ 10 years 210 60.52 85 24.50 25 7.20 26 7.49 347 (100)

Total 412 55.01 229 30.57 70 9.35 37 4.94 749 (100)*

χ2

for trend p=0.01 p = 0.001 p = 0.20 p = 0.01 

Screening compliance 

No 49 66.22 11 14.86 6 8.11 8 10.81 74 (100)

Yes 381 54.43 225 32.14 65 9.29 28 4.00 700 (100)

Total 430 55.56 236 30.49 71 9.17 36 4.65 773 (100)*

χ2 

p=0.05 p = 0.002 p = 0.74 p = 0.008 

LSIL: low grade squamous intraepithelial lesion.  CIN: cervical intraepithelial neoplasia. AFI: age of first sexual intercourse. TFI: time since first sexual intercourse.
No neoplasia: included women without biopsy due to normal colposcopy and those with benign biopsy. One woman had the outcome of carcinoma who was older
than 35 years, AFI younger than 14 years, TFI higher than 10 years, and was compliant with cervical cancer screening. *Unknown data were not included in the
analysis. 

Table 2. — Association of compliance with cervical cancer screening and histological outcome for women who were re-
ferred due to cytological LSIL according to age group.
Histological outcome Screening compliance ≥ 25 years n/total cases (%)  ≥ 30 years n/total cases (%) All women n/total cases (%)

CIN 2+ No 14/74 (18.9) 8/47 (17.0) 14/74 (18.9)   

Yes 40/317 (12.6) 27/223 (12.1) 93/699 (13.3)   

OR (CI95%) 1.62 (0.83−3.16) 1.49 (0.63−3.52) 1.52 (0.82−2.83)        

CIN 3 No 8/74 (10.8) 6/47 (12.8) 8/74 (10.8)   

Yes 15/317 (4.7) 10/223 (4.5) 28/699 (4.0)   

OR (CI95%) 2.44 (0.99−5.99) 3.12 (1.07−9.05) 2.91 (1.27−6.63)  
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squamous cells of undetermined significance is one of the

current recommendations. However, for cytological LSIL,

this management is controversial [11]. The DNA-HPV

triage is less effective for women who are younger than 30-

years-old because the prevalence of HPV infection is higher

in this age group and the rate of HPV-positive LSIL could

reach more than 80% [11].

In conclusion, more conservative approach as repeating

cytology before referring for colposcopy in women show-

ing cytological LSIL, could be appropriate if TFI is less

than five years and for those women who are compliant for

cervical cancer screening. This expectant management

could be considered safe for these women. On the contrary,

women with LSIL as shown by screening with cytology

have a higher probability of showing the outcome of CIN3

when they have TFI of more than ten years and when they

are non-compliant with cervical cancer screening. 
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Table 3. — Multivariate analysis for age, AFI, TFI, and
screening compliance for CIN2 or CIN3 and for CIN3

CIN 2+ 

Variable Categories OR (IC 95%) 

Age ≥ 35 vs. 25−34 1.11 (0.59−2.10)   

≥ 35 vs. < 25 1.45 (0.49−4.30)  

AFI ≥ 20 vs. 15−19 1.37 (0.63−2.97)   

≥ 20 vs. ≤ 14 1.29 (0.51−3.24)  

TFI ≥ 10 vs. ≤ 4 1.49 (0.56−4.00)   

≥ 10 vs. 5-9 1.14 (0.49−2.70)  

Screening compliance No vs. yes 1.58 (0.80−3.11)  

CIN 3 

Variable Categories OR (IC 95%) 

Age ≥ 35 vs. 25−34 1.08 (0.45−2.61)   

≥ 35 vs. < 25 5.88 (1.01−34.17)  

AFI ≥ 20 vs. 15−19 1.33 (0.38−4.67)   

≥ 20 vs. ≤ 14 0.86 (0.18−4.16)  

TFI ≥ 10 vs. ≤ 4 11.11 (2.04−50.00)   

≥ 10 vs. 5−9 11.09 (2.04−50.00)  

Screening compliance No vs. yes 2.48 (0.99−6.17)  

LSIL: low grade squamous intraepithelial lesion.  CIN: cervical intraepithelial neo-
plasia. AFI: age of first sexual intercourse. TFI: time since first sexual intercourse. 


