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Is there a Relationship between Combined 
Oral Contraceptive Use and Intrauterine 
Device Use with Abnormal Smear 
Results and Cervical Atypia?

INTRODUCTION
The most commonly used contraceptive methods in Turkey are Cu-
IUD and COC [1]. Although high risk Human Papilloma Virus (HPV) 
positivity is the major risk factor for the development of cervical 
atypia, Chlamydia trachomatis infection, smoking, obesity, nulliparity 
and COC use are other risk factors [2,3]. These lesions are known 
as CIN grade II and III and Adenocarcinoma In Situ (AIS) [4]. It has 
been supported by many researches that the use of Cu-IUD reduces 
the risk of HPV infection [5,6]. In addition, Cu-IUD is stated to be a 
method that can be used not only as a contraceptive method but 
also to prevent HPV infection persistence [7]. In contrast, a new 
study investigating the frequency of development of precancerous 
cervical lesions in women using Levonorgesterone İntrauterine 
Device (LNG-IUD) and women using Cu-IUD has been shown to 
increase the risk of developing CIN II lesions and also in women 
using LNG-IUD, but there is no association with CIN III lesions [8]. 
Despite many different views the use of COC is still a risk factor for 
the development of precancerous cervical lesions today [8-10].

The aim of this study was to investigate the frequency of cervical 
atypia and risk factors affecting it in women using COC and Cu-IUD.

MATERIALS AND METHODS
This study was a retrospective study involving patients who reported 
to Adıyaman University Gynaecology and Family Planning polyclinics 
from January 2017 to December 2019. The study was approved by 
the Adıyaman University Non-Interventional Clinical Research Ethics 
Committee (No: 2019 / 9-1).

Sample Size Calculation
The minimum sample size for each of the two groups was 
calculated using the formula [11]. n=D (z)2 p (1-p)/d2 where, 

n=minimum sample size at the 95% confidence level; Z=the standard 
deviation, D: design effect usually set at 2 [12]; d=precision: the 
difference between the true population rate and acceptable sample 
rate, set at 0.05; p=population prevalence from a previous study: 
0.058 [13]. The minimum sample size (n) was calculated to be 168. 
In this study, considering the error rate of 20%, the sample finally 
taken in each group was 202.

Inclusion criteria: the use of Cu-IUD or COC as a contraceptive 
method, and accessibility to sociodemographic and obstetric data, 
cervical cytological reports, HPV test and colposcopic biopsy reports.

Exclusion criteria: Subjects under the age of 21, having received 
corticosteroid and/or other immunosuppressive treatment in the 
past one year, having diabetes mellitus, history of malignancy, 
history of chemotherapy/radiotherapy, history of cervical pathology 
(colposcopic biopsy, Loop Electrosurgical Excision Procedure 
(LEEP) konisation, cold ablation etc.,) were excluded. Patients who 
did not give information about the contraceptive methods they used 
or who did not have regular follow-up data were also excluded from 
the study.

In the light of these criteria, 1373 patients whose data were fully 
accessed were included in the study. Eight hundred thirty five patients 
included in the study used Cu-IUD (Group A) as contraceptive use 
method and 538 patients were using COC (Group B). Demographic 
characteristics such as age, obstetric data (parity), education level, 
occupation, smoking history, BMI, and duration of contraceptive 
use were noted. The genital examination findings of the patients 
were noted. The presence of genital wart, cervical cytology results, 
HPV tests results and colposcopic biopsy results were also noted.

Cervical cytology results were classified according to the Bethesda 
system. The corresponding epithelial cellular abnormalities, most 
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ABSTRACT
Introduction: The relationship between the use of contraceptive 
method and the presence of Human Papilloma Virus (HPV) 
persistent infection and precancerous cervical lesions has not 
been fully established.

Aim: To investigate the frequency of cervical atypia and risk 
factors affecting it in women using Combined Oral Contraceptive 
(COC) and Copper-Intrauterine Device Use (Cu-IUD).

Materials and Methods: A retrospective study was conducted 
in a tertiary centre between 2017 to 2019, involving 835 patients 
using Cu-IUD and 538 patients using COC. Age, obstetric 
data, high-risk HPV type positivity, education level, location, 
occupation, Body Mass Index (BMI), smoking, cervical cytology 
results and colposcopic biopsy results were noted for each 
group. Statistical Package for the Social Sciences (SPSS) 

version 22.0 program was used to analyse the data. Pearson 
chi-square test and multivariate binary logistic regression 
test were performed. Model compatibility was good in binary 
logistics test (omnibus test p<0.001). The p<0.05 value was 
considered statistically significant.

Results: The frequency of Cervical Intraepithelial Neoplasia l (CIN 
l) lesions increased in women using Cu-IUD (p=0.038), while the 
frequency of CIN II+ lesions increased in COC users. The use of 
COC increased the risk of CIN II+ (p=0.014). High-risk HPV type 
positivity was common in those using COC (p<0.05). In addition, 
age group 40-51 years, education level being primary, being 
multiparous, urban location, high risk HPV positivity were other 
risk factors for the presence of cervical atypia (p<0.05).

Conclusion: The risk of CIN I increased in those using Cu-IUD, 
while the risk of CIN II+ increased in those using COC.
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While comparing the women using COC and women using Cu-IUD, 
positivity of high-risk HPV types was common among women using 
COC p<0.001. In addition, when the colposcopic biopsy results 
were examined, the incidence of CIN I was higher in women using 
Cu-IUD, and the frequency of CIN II+ was higher in women using 
COC (p=0.006) [Table/Fig-2].

notably: Atypical Squamous Cells of Undetermined Significance 
(ASCUS), Low Grade Squamous Intraepithelial Lesions (LSIL), High-
Grade Squamous Intraepithelial Lesions (HSIL), Atypical Squamous 
Cells cannot exclude HSIL (ASC-H) and Atypical Glandular Cells 
(AGC) were reported according to the Bethesda system [14]. 
Colposcopic biopsy was performed on those whose cytology results 
were abnormal and/or infected with high-risk HPV types [3]. Biopsy 
results were classified into three grades: CIN I, CIN II and CIN III 
equivalent to mild, moderate and severe dysplasia respectively; 
and carcinoma in situ [4]. Here, CIN II+ is used for patients with 
moderate to severe dysplasia and carcinoma insutu.

STATISTICAL ANALYSIS
The data were analysed with SPSS v22 (SPSS Inc., Chicago, USA). 
Qualitative data were expressed as frequency, percentage, median 
(minimum-maximum), and mean±standard deviation. Pearson chi-
square test and binary logistic regression test were used for data 
analysis. A p-value of <0.05 was considered statistically significant.

The omnibus test was performed to determine the compatibility of 
the binary logistic regression test model and its value in predicting 
the analysis. Omnibus test showed the compatibility of the model 
(p<0.001).

RESULTS
All women participating in the study were married, monogamous and 
sexually active. The age distribution of the participants ranged from 21-
51 years, and the mean age was 39.19±14.9 years for the group using 
Cu-IUD and 31.83±12.71 years for the group using COC [Table/Fig-1]. 
The prevalence of cervical atypia was 17.96% (150) in those using Cu-
IUD and 17.65% (95) in those using COC. 

Variables Cu-IuD (n=835) COC (n=538)

Mean age (years) 39.19±14.91 31.83±12.71

21-29 102 257

30-39 289 179

40-49 271 67

>50 173 35

parity

≤1 283 244

≥2 552 294

Mean duration of usage (year) 5.92±2.27 3.04±1.82

Residence

Rural 683 251

Urban 152 287

Educational level

Lower secondary school 178 41

Secondary school and above 381 97

Undergraduate 233 293

Graduate 43 107

Occupation

Unemployed 293 58

Officer 107 118

Worker 229 124

Health employee 114 121

Teaching 92 117

HrHpV positivity

Present 65 95

Absent 770 443

Genital wart

Present 114 42

Absent 721 496

BMI (kg/m2)

<25 294 137

25-29.99 351 327

≥30 190 74

Smoking

Present 327 241

Absent 508 297

[Table/Fig-1]: Sociodemographic and obstetric data in Cu-IUD and COC users.
Cu-IUD: Copper intrauterine device users; COC: Combined oral contraceptive users; BMI: Body 
mass index; HrHPV: High risk human papillomavirus

Variables COC (n=538) Cu-IuD (n=835) p-value

HpV results

Negative 443 770 
<0.001

HrHPV positivity 95 65 

Cytology results

Negative 403 700

<0.001
ASCUS 105 55

LSIL 15 70

HSIL 15 10

Colposcopic biopsy

Negative 443 685

0.006CIN I 46 103

CIN II+ 49 47

[Table/Fig-2]: High risk HPV frequencies, cytology results and colposcopic biopsy 
results in patient groups using Cu-IUD and COC as a contraceptive method.
CIN: Cervical intraepithelial neoplasia; Cu-IUD: Copper intrauterine device users; COC:  Combined oral 
contreceptive users; HrHPV: High risk human papilloma virüs

Frequency of CIN I and CIN II and above (CIN II+) lesions were 
increased in women aged 40-51 years, women with positive high-
risk HPV test results, multiparous women, urban residents (p<0.001) 
[Table/Fig-3]. 

When the relationship between the contraceptive method and 
cervical atypia was investigated, the frequency of CIN I lesions 
increased in women using Cu-IUD (p=0.038), while the frequency of 
CIN II+ lesions increased in COC users (p=0.014) [Table/Fig-3].

DISCUSSION
In this study, compared to women using Cu-IUD and using COC as a 
contraceptive method, the risk of CIN I in women using Cu-IUD and 
CIN II+ in women using COC was found to be increased. Moreover, 
being in the age group of 40-51 years for the development of CIN 
lesions, positivity of high-risk HPV types, secondary education level, 
multiparity, being unemployed and urban location were identified 
as risk factors.

It has been reported in previous publications that there is 
a negative relationship between the use of Cu-IUD and the 
development of cervical cancer [6,15]. In a new meta-analysis 
examining the relationship between Cu-IUD use and cervical 
cancer; cervical cancer has been reported to be less common in 
women using Cu-IUD [8]. In a study between a group of women 
using Cu-IUD and two women who did not use contraceptive 
methods; there was no significant relationship between abnormal 
cytological results and Cu-IUD [16]. This study is different from 
the earlier studies. Firstly, the study was done at single centre 
and includes homogeneous group of patients. Earlier studies 
have included large group of patients, patients who had multiple 
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compared to IUD users [23]. Moreover, in another study, Adhikari I 
et al., stated that the risk of ASCUS and LSIL decreases the risk of 
CIN I and cytological atypia with the use of COC, and that COC use 
may be protective against CIN I lesions [9]. In this study, the risk of 
CIN I was decreased in COC users.

The strength of the study lies in evaluating not only the contraceptive 
methods, but also the other risk factors associated with cervical 
atypia; and it is among the few studies from Turkey.

Limitation(s)
This research had some limitations. First, the present study was 
retrospective and single-centered study. There may be deficiencies 
in the retrospective analysis of the data. When the sexual behaviours 
of the patient groups were questioned, they all stated that they were 
married and monogamous. This homogenicity of the group should 
be considered before applying this data to larger homogeneous 
population.

CONCLUSION(S)
It has been shown that the use of Cu-IUD decreases the risk of 
CIN II+ lesions by increasing the risk of CIN I, while the use of COC 
decreases the risk of CIN I by increasing the risk of CIN II+. In 
addition, although the most important risk factor for the development 
of cervical atypia is the positivity of high-risk HPV types, it should 
be remembered that sociodemographic features are also important 
risk factors.
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CIn I CIn II+
OR1 

(%95 CI) OR2 (%95 CI) p1 p2

age

21-39 21 17
0.08

(0.05-0.13)
0.12

(0.07-0.21)
<0.001 <0.001

40-51 128 79
11.75

(7.29-18.92)
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(4.71-13.78)

Contraceptive

IUD 103 47
1.47

(1.02-2.12)
0.59

(0.39-0.90)
0.038 0.014

COC 46 49
0.67 

(0.47-0.97)
1.68

(1.10-2.54)

parity

≤1 21 13
0.23
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0.23
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<0.001 <0.001

≥2 128 83
4.29

(2.67-6.90)
4.30

(2.37-7.80)

HpV positive

HrHPV 
DNA +

47 83
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 (4.19-9.55)
167.08
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<0.001 <0.001
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DNA -

102 13
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 (0.10-0.23)
0.006 
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Education level

≤Primary 34 44
0.25

 (0.16-0.37)
0.80 

(0.53-1.22)
<0.001 0.317

≥Secondary 115 52
3.99 

(2.68-5.95)
1.23

(0.81-1.87)

Residence

Rural 43 23
0.15 

(0.10-0.24)
0.12 

(0.07-0.20)
<0.001 <0.001

Urban 106 73
6.33

(4.04-9.24)
8.60

(5.29-13.97)

Occupation

Unemployed 126 77
2.00 

(1.26-3.18)
1.42

(0.84-2.38)
0.003 0.181

Employed 23 19
0.49

 (0.31-0.79)
0.70

(0.41-1.17)

[Table/Fig-3]: Binary logistic regression test results for colposcopic biopsy.
CIN: Cervical intraepithelial neoplasia; Cu-IUD: Copper intrauterine device users; COC: Combinedoral 
 contreceptive users; HrHPV: High risk human papilloma virüs; OR: Odds ratio; C.I.: Confidence  interval; 
p1: Risk factors p-values investigated for CIN I; p2: Risk factors p values investigated for CIN II+

partners and a different age at first intercourse. All women in this 
study were married and monogamous. This homogeneity may 
have implications on the results. A recent large-scale study has 
shown to increase the risk of CIN II+ in women using LNG-IUD, 
and there was a tendency to diminish the risk of CIN II+ in women 
using Cu-IUD [10]. The results of this study are coherent with 
the previous study, as the risk of CIN II+ is shown to decrease in 
women using Cu-IUD.

In previous studies, Bagchi S et al., and Nayak SR et al., the increase 
in the frequency of ASCUS and LSIL in Cu-IUD users has been 
shown to be 2 and 3 years of use, respectively [17,18]. Similarly, 
the frequency of CIN I lesions increased in those using Cu-IUD in 
this study (the average usage time of Cu-IUD in the present study 
was 5 years).

A recent meta-analysis of 33 substances including COC, Depot 
Medroxyprogesterone Acetate (DMPA), Cu-IUD, LNG-IUD and 
other methods; could not ascertain a clear relationship between 
COC and HPV infection [19]. Nielsen A et al., has reported that 
high-risk HPV infections are more common in COC users, and 
have shown that COC change susceptibility or immune response 
to HPV infections [20]. A recent study in Nigeria reported that the 
incidence of CIN II lesions increased in COC users [21]. Moreover, 
in a recent study by Xu H et al., COC use has been shown to 
increase the risk of CIN II and III [22]. In a study by Loopik DL et 
al., it was shown that the risk of CIN III increased in COC users 
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