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Abstract 

Background: As situation regarding carcinoma cervix is still alarming in rural population of India, the management of 
HPV infection and other risk factors contributing to the development of cervical cancer might play a great role in 
checking the incidence of the disease.  

Methods: Rural cervical cancer screening is in progress since May 2013 in the western rural region of Lucknow through 
camp approach and till date, follow up is available in 264 of the totals 498 Squamous Intraepithelial Lesions of Cervix 
(SIL) showing regression (204) and persistence of the lesions (60). The risk factors including HPV infection have been 
studied in detail at different stages of follow up in these two groups.  

Results: Number of risk factors as obvious showed decline in the regressed cases with subsequent follow up which was 
lacking in the persistent group. Individually, young age factor showed decline with subsequent follow up while 
multiparity has been found prominent risk factors in both the groups at all stages of follow up. It was seen that the 
regression rate was high in women above the age of 30 years with multiparity. The decrease in number of vaginal 
discharge and erosion cervix cases was also found associated with regression of SIL. 

Conclusion: The risk factors can predict the biological behavior of SIL towards the progression or regression of the 
lesions and lead to the better management of any cancer screening program. This will also reduce the follow up burden 
and treatment costs and will thus enhance the overall acceptability at rural level. 

Keywords: Risk factors of cervical cancer; HPV infection; SIL; Regression; Persistence of the lesions 

1. Introduction

Cervical cancer is a preventable disease and though its incidence has declined in urban population but the situation is 
still alarming in rural India. This is because that most of the rural population are illiterate and financially weak and are 
not aware of personal genital hygiene [1]. The carcinoma cervix develops through its pre-invasive phase called 
squamous intraepithelial lesions of cervix (SIL) but it is unable to predict behavior of these lesions for regressive or 
progressive tendency. Though the sufficient documentation has proved HPV infection as main risk factor associated 
with the development of the disease but it is not the sufficient cause of cancer initiation and progression [2]. The other 
factors such as age and parity are also likely involved in the cancer development [3] [4]. 
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Many authors have suggested other risk factors responsible for the behavior of SIL but mostly they pertain to the urban 
conditions. Promiscuity is very rare in rural women which have been suggested as probable risk factor in the urban 
women [5]. The use of hormonal and copper IUD contraceptives are practiced for birth control in urban areas has also 
been associated with development of cervical cancer but are rarely adopted by the rural women [6]. Smoking has also 
been suggested as one of the co-factors but this habit is mostly related to the urban women and is rare in the rural 
women [7]. Other environmental risk factors like socioeconomic status and nutrition have also been suggested [8] [9]. 
Most of the rural women are illiterate and have poor economic status and hence they take mostly a low fat diet as they 
cannot afford fat and protein rich meals due to poverty. 

Rural cervical cancer screening is in progress in the western area of Lucknow since May 2013 and till date, a total of 
2949 women have been cytologically examined attending camps organized for the screening purpose. A total of 498 
women have been cytologically diagnosed harboring SIL. Of these, 23 were high risk SIL (HSIL) while remaining 475 
were low grade SIL (LSIL). Cytological follow up was available in 264 of these 498 SIL cases after periods ranging 
from1to 4 years and the regression of SIL was seen in 204 and persistence of SIL in the remaining 60 cases (including 3 
cases of progression from LSIL to HSIL). Follow up was available in only 11 of the 23 HSIL cases. HPV-DNA testing was 
done in the 101 of the 204 regressed cases and HPV positivity was seen in only 8 cases and the HPV was negative in the 
remaining 93 cases. Similarly, HPV-DNA testing was also done in 30 of the 60 persistent SIL cases including 2 
progression cases and HPV was found positive in only 10 cases (including 2 progression cases) while remaining 20 cases 
were HPV- negative.  

A second follow up was available in 42 of the 60 cases showing persistence of SIL. In the 19 cases, the SIL has regressed 
to normal and in the remaining 23, the lesion persisted. A second follow up is still to be done in the remaining 18 of the 
60 persistence cases. A third follow up was available in 9 of the 23 persistent cases seen on the second follow up and 
the lesion was found to have regressed to normal in all 9. 

1.1. A detailed analysis of following parameters in the above defined groups of SIL at the first, second and 
third follow up was done – 

 Total period of follow up  

 Number of risk factors complained by the women of the two groups(group A consisting of HPV-negative cases 

and in whom HPV was not done) and (group B comprising of HPV- positive cases). 

 Individual risk factors complained by the women of the two groups. 

 Table 1 Risk factors associated with regression of the SIL in Group A cases 

No. of risk 
factors 

Initial smears 

(204) 

First follow up 

(196) 

Second follow up 

(18) 

Third follow up 

(8) 

0 4 5 1 1 

1 39 71 10 6 

2 85 109 4 1 

3 67 11 3  

4 9 -   

Individual 
risk factors 

    

Young age 

(21-40 yrs) 

 

129(63.2%) 

 

98(50.1%) 

 

8(44.4%) 

 

3(37.5%) 

Multiparity 147(72.1%) 143(72.9%) 14(77.7%) 5(62.5%) 

Vaginal 
discharge 

65(31.8%) 36(18.3%) 3(16.6%)  

Erosion 
cervix 

23(11.2%) 1(0.5%)   
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The risk factors at the following stages of follow up of SIL cases have been recorded in the two groups - 

 Follow up of 264 SIL cases who showed regression on the first follow up in 204 cases and persistence in 60 

cases. 

 Risk factors were studied in 204 SIL cases who showed regression of the SIL both at the time of initial smear 

examination and at their follow up. 

  Similarly, risk factors were studied in 60persistent SIL cases at the time of initial smear examination and 

their follow up. 

o Regressionof SIL in 19 cases out of 60 persistent cases seen on second follow up. 

o The persistence of SIL in 23 of the 60 persistent cases seen on the second follow up. 

o Regressionof SIL in 9 cases on the third follow up available in the 23 persistent SIL cases. 

The detailed data obtained on the analysis of the different risk factors including HPV infection are presented in this 
communication. 

Table 2 Risk factors associated with regression of SIL in HPV positive cases 

No. of risk factors First follow up 

(8 cases) 

Second follow up 

(1 case) 

Third follow up 

(1 case) 

0 1 - - 

1 4 - - 

2 3 1 1 

3 - - - 

Individual risk 
factors 

   

Young age 

(21-40 yrs) 

6(75%) 1(100%) 1(100%) 

Multiparity 4(50%) 1(100%) 1(100%) 

Vaginal discharge - - - 

Erosion cervix - - - 

Table 3 Risk factors associated with persistence of SIL in Group A cases 

No. of risk factors Initial smears 

(60 women) 

First follow up 

(50 women) 

Second follow up 

(17 cases) 

0 1 3 1 

1 10 16 5 

2 21 31 10 

3 23 9 1 

4 5 1 - 

Individual risk factors    

Young age (21-40 yrs) 50(83.3%) 35(70%) 11(61.1%) 

Multiparity 48(80%) 42(84%) 10(55.5%) 

Vaginal discharge 33(55%) 12(24%) 2(11.1%) 

Erosion cervix 17(28.3%) 8(16%) - 
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Table 4 Risk factors associated with persistence of SIL in HPV positive cases 

No. of risk factors First follow up 

(10 cases) 

Second follow up 

(6 cases) 

0 - - 

1 4 2 

2 6 4 

3 - - 

4 - - 

Individual risk factors   

Young age (21-40 yrs) 7(70%) 4(66.6%) 

Multiparity 6(60%) 4(66.6%) 

Vaginal discharge 1(10%) - 

Erosion cervix - - 

 

2. Material and methods 

Rural cervical cancer screening was initiated in May 2013 under the auspices of Era’s Lucknow Medical College and 
Hospital, Lucknow through camp approach and till February 2021, a total of 186 camps were organized through proper 
counseling and motivation of the rural women. Pap smear was collected in 2949 women out of 5682 women who 
attended the camps. The cervical smear was collected from the squamo- columnar junction of the cervix by the 
gynecologist attending the camp and was immediately fixed in absolute alcohol. The pap smears were sent to the 
Cytology lab of the Department of Pathology of the college where they were stained according to the Papanicalaou’s 
technique. The smears were screened by the cytologist and the cytopathological changes observed in the smears were 
graded according to the revised Bethesda System of classification of 2014 [10]. All the collected data were analyzed 
applying chi-square test using software SPSS version 22. 

3. Results 

Cytological examination of cervical smears of 2949 women revealed SIL in 498 cases, 23 of these were HSIL and 
remaining 475 LSIL. Cytological follow up was possible in 264 of these 498 SIL cases (53.1%). Regression of SIL was 
seen in 204 of these 264 women (77.3%) while remaining 60 showed persistence of SIL (22.7%). Period when the follow 
up smear was taken and risk factors complained by each woman at different time of follow up have been studied in 
detail and given below.  

Here it should be mentioned that in the rural population, the marriages are performed at early age resulting into early 
sexual exposure and prolonged sexual activity.A high SIL rate of 17.7% was consequently seen in the young women 
between 21-30 years and 17.5% in the middle aged women between 31-40 years. The SIL rate declined to 14.7% after 
40 years in postmenopausal women. Hence high age after 40 years as risk factor of cervical cancer did not apply to the 
rural women and young age between 21-40 years was taken as high-risk age for analysis. Further it was also noticed 
that majority of the rural women who were undergone Pap smear examination were multiparous (68.7%). 

The other risk factors examined at different stages of follow up have been vaginal discharge (56.1%), most common 
gynecological symptom complained by the rural women and showing maximum SIL rate (18.0%) among other 
symptoms and erosion cervix seen on the clinical examination most common in the rural women (77%) among the 
different lesions of cervix and also showing high SIL rate (20.7%). The non-viral sexually transmitted diseases (STDs) – 
Candida albicans and Trichomonas vaginalis were found very low in number and hence were not included in the study. 
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3.1. In 204 SIL cases who showed regression of the lesions on follow up 

The number of risk factors and individual risk factors complained by eachwoman in 204 women in whom the SIL was 
detected at the time of initial cytological examination are shown in Table-1. As evident from the Table-1, the maximum 
number of women complained two risk factors. The maximum number of women complained individual risk factors 
like multiparity (72.1%) and young age (63.2%). The vaginal discharge was also seen in 65 women (32.8%) and erosion 
cervix in 23 cases (11.2%). 

HPV- DNA estimation was carried out in 101 of the 204 SIL cases when the follow up smears were taken which revealed 
HPV-positivity in 8 cases only(7.9%). The remaining 93 cases were HPV- negative. The HPV estimation could not be 
done in 103 of the 204 cases. For analysis of follow up period and risk factors, two groups were formed - group A of 196 
women comprising of 93 HPV- negative cases and 103 in whom HPV testing was not done and group B comprising of 8 
HPV- positive cases.  

The period of follow up when the regression of SIL was seen in the two groups are shown in Table-5- 

Table 5 Period of follow up in regression cases 

Period of follow up Group A (196 women) Group B (8 cases) 

1 year 19 (9.6%) - 

2 years 151(77.1%) 5(62.5%) 

3 years 6 (3.1%) 3(37.5%) 

4 years 8 (4.1%) - 

5 years 7(3.5%) - 

6 years 3(1.5% ) - 

7 years 2(1.1%) - 

 

The follow up period ranged from 1-7 years in group A and maximum number of women were followed after 2 years 
(151-77.1%). The 8 HPV-positive cases of group B were followed after 2 years (5 cases) and 3 years (3 cases). It appears 
that the virus infection becomes cleared before 2-3 years in these 8 HPV positive cases resulting in the regression of the 
SIL.  

As already mentioned, all the 204 SIL cases showed regression of the lesion on the follow up. The number of risk factors 
and individual risk factors complained by each women in the two groups (group A and B) have been given separately in 
Table-1 and Table-2. The maximum number of women in both groups A and B had two risk factors. Only young age and 
multiparity were the common prominent risk factors seen in both the groups though decline in number of cases was 
noted in the age group factor from 63.2% at the time of initial examination to 51.1% at the first follow up. Only parity 
factor was found to have no effect on the regression of the SIL while strangely enough, vaginal discharge and erosion 
cervix was not seen with HPV- positivity and their low number was found in only group A cases (18.3% and 0.5% 
respectively) showing drastic decline in their number after treatment than seen at the time of initial examination (32.8% 
and 11.2% respectively). 

In 60 women who showed persistence of SIL, risk factors seen at the time of initial examination are shown in Table-3. 
As expected, the maximum number of women showed 3 risk factors. Individually also, the maximum number of women 
showed young age (83.3%) and multiparity (80%). The vaginal discharge was seen in 55% and erosion cervix in 28.3% 
of cases.  

HPV-DNA testing had been done in 30 of the 60 women showing SIL in the initial smears but showed persistence of the 
lesion on the follow up. The HPV- positivity was seen in 10 cases (33.3%) while remaining 20 were HPV- negative. In 
the remaining 20 cases, HPV testing was not done. For studying risk factors, here also two groups were formed- group 
A of 50 women including 20 HPV- negative cases and 30 women in whom HPV testing was not done and group B 
comprising of 10 HPV positive cases. The period of follow up in these two groups are shown in Table-6. 
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Table 6 Period of follow up in persistent cases 

Period of follow up Group A cases (50 cases) Group Bcases (10 cases) 

1 year 10(16.6%) 2(20%) 

2 years 36(72%) 8(80%) 

3 years 4(6.5% ) - 

4 years 1(1.6%) - 

6 years 1(1.6%) - 

 

As can be seen from the above figures, the maximum numbers of follow up smears were taken after 2 years of initial 
examination in both the groups. It appears that the virus was intact during this period in all the 10 HPV positive cases 
as shown by the persistence of SIL. The findings of risk factors in these two groups are shown in Table- 3 and Table - 4. 
The maximum number of risk factors was found to be two in both the groups which declined from the 3 noticed initially. 
While the individual risk factors were young age and multiparity shown by the maximum number of cases in both the 
groups. The percentage of vaginal discharge and erosion cervix cases seen on the initial examination showed receding 
trend on the follow up from 55% to 24% in the cases of vaginal discharge and from 28.3% to 16% in the cases of erosion 
cervix and was almost negligible in HPV- positive cases.  

A second follow up was available in 42 of the 60 SIL cases showing persistence on the first follow up. Of these 42, 19 
showed regression of the lesion on second follow up while persistence of SIL was seen in 23. The remaining 18 cases of 
persistent SIL are still to be followed.  

In 19 persistent SIL cases who showed regression of the lesion on second follow up, HPV was done in 5 cases and in the 
remaining 14, this was not done. The HPV was positive in 1 case and negative in 4 cases. Total period of follow up when 
the regression was seen in 19 cases is given below in the two groups in Table-7 Group A comprising of 18 cases (HPV- 
negative 4 cases and 14 cases in whom HPV was not done) and Group B comprising of only 1 HPV positive case. 

Table 7 Period of follow up in 19 persistent cases showing regression of second follow up 

Total period of follow up Group A (18 cases) Group B(1 cases) 

2 year 1 - 

4 years 5 1 

5 years 4 - 

6 years 4 - 

7 years 4 - 

 

The maximum numbers of cases were followed after 4 years in both the groups. It appears that the virus in the one 
positive case was not present till 4 years as shown by the regression of the lesion and might have cleared in between 1 
to 4 years.  

The number of risk factors and individual risk factors are shown in Table-1 and Table- 2. It was seen that majority of 
women in group A showed decline in the number of risk factors from 2 to 1 while similar number of risk factors (2) 
were present in only 1 HPV positive case (group B). Similarly young age and multiparity were the only individual 
prominent risk factors shown by the group A cases and the only 1 HPV positive case (group B) but the percentage of age 
factor showed decline with increase in the follow up. Similar trend was also seen with vaginal discharge while no case 
of erosion cervix was seen.  

A total of 23 cases showing persistence of SIL on first follow up also showed continuity of the persistence on the second 
follow up. HPV testing was done in 14 of these 23 SIL cases which revealed HPV positivity in 6 and HPV was negative in 
the remaining 8. In 9 of the 23 cases, HPV testing was not done. The total period of follow up in these 23 cases comprising 
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of group A of 17 women (8 HPV negative and 9 in whom HPV was not done) and group B of 6 HPV positive cases are 
shown in Table-8. 

Table 8 Period of follow up in 23 persistent cases on second follow up 

Total period of follow up Group A (17 cases) Group B (6 cases) 

2 year 3 2 

3 years 4 - 

4 years 7 2 

5 years 2 2 

6 years 1 - 

 

The maximum number of women were followed after 4 years in Group A cases while 2 each of the 6 HPV positive cases 
of Group B were seen at 2, 4 and 5 years. 

Number of risk factors and individual risk factors shown by each woman in 23 women at their second follow up are 
shown in Table-3 and Table -4. As evident from the Table, there was no difference in number of risk factors shown by 
group A and B cases on first and second follow up as this was found to be 2 at both stages of follow up. Similarly young 
age and multiparity was shown by maximum number of women at the second follow up. Further it was observed that 
the vaginal discharge cases also showed decline in the number of cases at the second follow up than those found at the 
first follow up (11.1% from 24%). No case of erosion cervix was seen at the second follow up. In group A cases in whom 
HPV was negative, it appears that risk factors like age and parity played crucial role in the persistence of SIL. 

A third follow up was available in 9 of the 23 persistent SIL cases seen on the second follow up. HPV testing was done 
in 6 of these 9 while in the remaining 3, HPV testing could not be done.HPV was positive in 1 case and negative in the 
remaining 5. Total period of follow up in these 9 cases in group A (8 cases) and group B (1 case) is given in Table-9. 

Table 9 Period of follow up in 9 persistent cases showing regression on third follow up 

Total period of follow up Group A (8 cases) Group B(1 cases) 

3 years 1 - 

5 years 5 1 

6 years 2 - 

 

Maximum numbers of cases were followed after 5 years in Group A and the only 1 HPV-positive case.  

Number of risk factors and individual risk factor shown by each women in 9 cases are shown in Table-1 and Table-2. 
The maximum number of risk factors in group A cases was 1 while the only 1 positive case had two risk factors. Here it 
should be emphasized that number of risk factors remaining 1 at the end of second and third follow up in group A cases 
shows that the least number of risk factors are associated with regression of the lesion. Similarly young age and 
multiparity was common in group A cases both at second and third follow up but this figure was 100% in the case of 
group B (1 HPV positive case). The age factor continued to show decline to 37.5% with regression of SIL in group A 
cases. 

The statistical analysis was carried out to see the trend of different risk factors at successive stages of follow up. The 
age risk factor which was 63.2% at the time of initial smears examination in 204 women declined to 37.5% at third 
follow up and the difference was statistically significant (ꭓ2= 9.28; p = 0.026). It is obvious as the some of these women 
have attained menopause with increasing duration of follow up which is associated with regression of SIL. The 
difference seen in the percentage of multiparity (72.1%) at the time of initial examination to 62.5% at the end of third 
follow up was not found to be statistically significant (ꭓ2= 0.69; p = 0.875) and hence multiparity appears to more 
prominent risk factor for development of cervical cancer. 
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Other risk factors like vaginal discharge which incidence was 31.8% at the time of initial smear examination declined 
after treatment to 16.6% at the second follow up and no case was seen at the third follow up. The difference in the 
decline of the incidence of vaginal discharge was statistically significant (ꭓ2= 10.42; p = 0.005). Similarly, the percentage 
of women showing erosion cervix at the time of initial examination was 11.2% and declined to 0.5% at the first follow 
up and no case was seen at the second and third follow up. Here also the difference in the incidence was statistically 
significant (ꭓ2= 20.54; p < 0.001). Hence the decline in the percentage of the cases with vaginal discharge and erosion 
cervix after treatment with increasing duration of follow up shows that their elimination is related to the regression of 
SIL.  

In the HPV positive cases (10), the risk factors like age and parity showed high percentage with increase in follow up. It 
appears that virus clearance in these 10 cases is associated with the regression of the SIL. 

The statistical analysis was also done to assess the role of different risk factors in the persistence of SIL (Table-3). In 
group A cases, the number of risk factors which was 3 at the time of initial examination declined to 2at the first and 
second follow up. As regards individual factors, the young age showed statistically insignificant difference as percentage 
of cases which declined from 83.3 noticed at initial examination to 61.1% at second follow up ((ꭓ2= 3.84; p = 0.143). 
With multiparity,a statistical significant difference was seen as the percentage of cases declined to 55.5% at the second 
follow upfrom 80% noticed at the time of initial examination(ꭓ2= 4.91; p = 0.086). With the vaginal discharge, the 
percentage declined to 11.1% at the second follow up from 55% seen initially and here, too, the difference was 
statistically significant (ꭓ2 = 11.51; p = 0.003).However, with the erosion cervix, the difference was insignificant (ꭓ2= 
2.36; p = 0.124). 

In the HPV positive cases (Table-4), there was no decline in the percentage with any risk factors and hence the difference 
was statistically insignificant. No case of erosion cervix was seen. 

4. Discussion 

In the present study, following risk factors were analyzed in detail at the different stages of follow up of SIL cases - young 
age (21-40 years), multiparity, vaginal discharge and erosion cervix. A high SIL rate observed in the young women in 
the present series have also been reported by Srivastava et al, Nikumbh et al. and Rajput et al. [11-13]. The early 
marriage prevalent in the rural population leading to the early sexual exposure and prolonged sexual activity as 
advocated by us as a potential risk factor of carcinoma cervix have also been emphasized by many investigators like 
Iyer et al, Misra et al,Caslenda-Iniguez et al, Green et al, Dietsch et al and Kashyap et al, [14-19]. 

Multiparity was another prominent risk factor related to the carcinoma cervix and in the present series, this was most 
pronounced as majority of women opting for Pap test were multiparous (63.7%). Multiparity as risk factor of carcinoma 
cervix has also been reported in their rural findings by Rajput et al., Das Gupta et al and Ray Chaudhary et al [20][21]. 

The vaginal discharge has also been commonly complained by rural women as gynecological symptom and this may be 
related to the poor genital hygiene due to illiteracy. Ray Chaudhary et al, Thulaseedharan et al.and Zhang et al have also 
stressed illiteracy as contributory risk factors of cervical cancer in the rural women [22][23]. Erosion cervix was also 
seen in the present series showing high SIL rate. Similar findings have been also reported byRajput et al and Nikumbh 
et al [11-13]. 

In the present series, 264 SIL cases have been followed showing regression of the lesions in 204 and persistence of SIL 
in the remaining 60. A second follow up was available in 42 of the 60 persistent cases, 19 of these showing regression 
of SIL and persistence in the remaining 23. A third follow up was available in 9 of the 23 persistent cases showed 
regression of the SIL to normal in all 9. Therefore, we had 3 follow up stages, first and second showing both regression 
and persistence of SIL while third follow up showed only regression of the SIL.  

The cytological regression of SIL was thus seen in 204 cases at the first follow up, in 19 persistent cases on second follow 
up and in 9 at the third follow up. Thus, the total number of cases showing regression of SIL was 232/264 (87.9%). The 
remaining 32 cases showed persistence of SIL (18 at the first follow up and 14 at the second follow up) and all of them 
are still to be followed. 

As regards regression of the SIL cases, though the number of risk factors was two at the first follow up but declined to 
one at the second and third follow up. Hence there was some relationship between low numbers of risk factors with 
regression of SIL and it is obvious because the process of regression is accelerated when the risk factors are minimal. 
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However, as expected this association was not seen with persistence of SIL as number of risk factors declined from 3 
observed at the initial examination to 2 at the first and second follow up.  

As regards the individual risk factors, in the regressed cases as well as those showing persistence of SIL, the young age 
and multiparity were the common prominent risk factors at all the stages of follow up. However, it was seen that the 
women above the age of 30 years and having multiparity have high regression rate with than younger women below 30 
years and bearing 1 or 2 children or nulliparous. Many authors have also found regression rate higher in women of old 
age than young ones [24][25][26][27]. In the regressed cases, vaginal discharge and erosion cervix was also seen at the 
time of initial examination but declined at the first and second follow up and none of them were seen at the third follow 
up. Strangely enough, these two risk factors were though seen at the time of initial examination in the persistent cases 
but declined to more than 50% at the first follow up and were very low at the second follow up.  

In the persistent cases, the individual risk factors were high but showed decline with increasing follow up though to not 
that magnitude as seen in the regression cases. Further it was seen that the SIL regressed in 10 HPV positive cases. It 
appears that the virus clearance and regression of SIL occurred at the same time within 1 to 2 years.Molano et al have 
also opined similar hypothesis. 

5. Conclusion 

The risk factors can be utilized in predicting regression or persistence of SIL as well as duration of SIL leading to the 
development of carcinoma cervix. This will lead to the reduction in the progression of the lesions, reduce the follow up 
burden and treatment costs and thus will increase the overall acceptability of any cervical cancer screening program in 
the rural India. 
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