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Abstract

Background: Vaginitis is a common medical problem in females. Bacterial vaginosis, vulvovaginal candidiasis and trichomoniasis
are the main etiologies of infectious vaginitis.
Objectives: This study was designed to assess the relationship between contraceptive methods and common vaginal infections.
Methods: In this cross-sectional study, 250 females were evaluated from December 2012 to February 2013. The researcher-made
questionnaire included questions about individual characteristics and contraceptive methods. The participants underwent a gy-
necological exam. Specimens were collected from posterior fornix of the subjects and polymerase chain reaction assay was done
to diagnose vaginitis. Data were analyzed using SPSS statistical software (version 17) and also descriptive and analytical statistics
(chi-square, t test and fisher’s exact test). P values of < 0.05 were considered statistically significant.
Results: On the basis of the findings, 43.6% of females suffered from vaginitis. Overall, 65.56% of participants used contraceptive
methods. Condom use was the most prevalent method of contraception. A significant relationship was found between suffering
from different types of common vaginal infections and using contraceptive methods (P = 0.017). The percentage of females with
candidiasis amongst hormonal contraceptive users, and the percentage of individuals amongst non-hormonal contraceptive users
were higher than the others.
Conclusions: Contraceptives can increase the risk of vaginitis. Hence, health care providers should consider the probability of
vaginitis in addition to the indications and contraindications of contraceptive methods and should guide couples in taking a step
forward for improving their sexual and reproductive health.
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1. Background

Vaginitis is responsible for 10 million office visits per
year and is the most common gynecologic problem, for
which females seek medical treatment (1). The most com-
mon causes of vaginal infection include bacterial vagi-
nosis, vulvovaginal candidiasis and trichomoniasis (2).
Bacterial vaginosis, trichomoniasis and vulvovaginal can-
didiasis are seen in 40% - 50%, 15% - 20% and 20% - 25% of
cases, respectively (3).

Bacterial vaginosis, as the most common vaginal syn-
drome, affects females at childbearing age and before
menopause and pregnancy with an incidence rate rang-
ing from 20 to 50% (4). Females with bacterial vaginosis
are at higher risk of preterm delivery, pelvic inflammatory
disease and infertility (5-7). Several epidemiological stud-
ies have shown that bacterial vaginosis is related to the in-
crease in susceptibility to infection of human immunode-
ficiency virus (8).

Vulvovaginal candidiasis is the second most common
cause of vaginitis and Candida albicans is responsible for

the bulk of the symptomatic patient (9). About 150 million
people worldwide suffer from recurrent vulvovaginal can-
didiasis, which leads to chronic episodes of vaginal irrita-
tion (10). This infection has a significant direct and indirect
relationship with economic costs (11).

Trichomonas vaginalis is a sexually transmitted infec-
tion, found particularly in pregnant females, and is associ-
ated with significant side effects. In addition to preterm
labor and other adverse birth outcomes, the infection is
related to vaginitis, cervicitis, pelvic inflammatory disease
and urethritis (12, 13). Trichomoniasis increases vaginal re-
lease of human immunodeficiency virus and is associated
with increasing susceptibility and higher rates of trans-
mission of this infection (14, 15).

Considering the known side effects of vaginal infec-
tion, several studies have been performed to identify fac-
tors associated with the infection. The use of contraceptive
methods is considered as one of these factors. Around the
world, 45% of married females at the reproductive age have
used contraceptive methods (16). In addition to the role of
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these methods in achieving the general objectives of fertil-
ity, they have health benefits unrelated to pregnancy (17).
These methods are divided to two groups, including hor-
monal and non-hormonal. Hormonal methods include fe-
male sexual steroids, estrogen and synthetic progestin or
progesterone without estrogen prescribed in the form of
oral contraceptives, patches, implants or injectable drugs.
Non-hormonal methods include the withdrawal method,
spermicides, intrauterine devices (IUD), barrier methods,
fertility awareness-based methods, breastfeeding and ster-
ilization (18).

Some studies have not shown a significant relationship
between the use of different methods of contraception
and common vaginal infections (19, 20), yet the findings
of other studies have revealed the effects of these meth-
ods on reducing or increasing the incidence of the above-
mentioned infections (21-23). In this regard, different or
even contradictory results were reported, one of the rea-
sons of which could be due to different diagnostic tests
used (19, 21, 24). For instance, the results of some researches
indicate the effects of oral contraceptive pills on increas-
ing the incidence of Trichomonas vaginalis and decreasing
bacterial vaginosis (21, 22). On the other hand, in many sci-
entific writing, it has been stated that the oral contracep-
tive combined pills are considered among the predispos-
ing factors of fungal infections (1, 25).

2. Objectives

Considering the use of various contraception methods
and serious complications of vaginitis, it seems necessary
to examine the relationship between the two mentioned
variables. In the present study, the use of the sensitive diag-
nostic technique of polymerase chain reaction (PCR) (26)
played an important role in increasing the accuracy of the
findings.

3. Methods

This cross-sectional study aimed to assess the relation-
ship between use of contraceptive methods (hormonal
and non-hormonal) and common vaginal infections (can-
didiasis, trichomoniasis and bacterial vaginosis). The re-
search sample consisted of 250 females, who had referred
to Payambar Azam clinic in Kerman city and had various
gynecological and pregnancy problems from December
2012 to February 2013. The reason for choosing this clinic
was the high number of patients.

The sampling method in this research was random
sampling. Exclusion criteria were vaginal bleeding, preg-
nancy and menopause, diseases like diabetes mellitus and

immunosuppressive diseases, using broad-spectrum an-
tibiotics for two weeks, vaginal douches for two days, vagi-
nal medications for one week prior to sampling, and also
hormone therapy during the last three months. Being mar-
ried and sexually activity were adopted as inclusion crite-
ria.

After gaining the consent of the subjects and assuring
them that the collected data would remain confidential
during and after the study, the researcher-made question-
naire containing some questions about individual charac-
teristics and contraceptive methods was completed. The
participants underwent a gynecological exam. Then spec-
imens were collected from posterior fornix of the subjects
and were placed into a micro-tube containing 1 mL of ster-
ile saline. The samples were kept in a freezer at - 70°C, until
they were sent to the laboratory for the polymerase chain
reaction.

3.1. Polymerase Chain Reaction Test

All frozen samples after melting were extracted us-
ing the enzymatic method and high pure DNA isolation
kit (Roche). Quality and concentration of extracted DNA
were examined using agarose gel electrophoresis and spec-
trophotometric methods. Polymerase chain reaction test
was performed using master mix of fermentas company
containing taq polymerase, Mgcl2, dNTP mix consisting of
four nucleotides (TTP, ATP, CTP, GTP), and 10x PCR reaction
buffer, according to the study conducted by Fredricks DN,
et al. (2005).

3.2. Statistical Analysis

Data were analyzed using SPSS (version 17) statistical
software. T-test for the analysis of quantitative variables
and also Chi-square and fisher’s exact tests for the analysis
of categorical variables were used. P values of < 0.05 were
considered statistically significant.

The study was approved by the ethics committee of Ker-
man University of Medical Sciences, Kerman, Iran.

4. Results

A total of 250 married females, aged 18 to 52 years, were
studied. The mean (± standard deviation) age of partici-
pants was 32.92 (± 8.57), household size 3.9 (± 1.46), dura-
tion of marriage 139.8 (± 102) and number of deliveries 1.97
(± 1.47).

Based on the results of the polymerase chain reaction
test, 109 people (43.6%) were diagnosed positive for vagini-
tis. The infection of candidiasis and bacterial vaginosis
were 15.2% for each one. Trichomoniasis infection was 11.2%.
In addition, mixed infections were found in 2%. There was
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no significant difference between females with and with-
out vaginitis based on age, household size, duration of
marriage and number of deliveries (Table 1).

Regarding the use of contraceptive methods, 24.4% of
females used no contraceptive method at the time of the
data collection. The highest frequency was related to con-
dom use and withdrawal method. The lowest frequency
was related to combined injection and vasectomy (Table 2).

A significant relationship was found between different
types of common vaginal infections and the use of contra-
ceptive methods (α = 0.017). In addition, the percentage
of subjects with vaginal candidiasis among females using
hormonal contraceptive methods and percentage of sub-
jects with Gardnerella vaginitis among females using non-
hormonal contraceptive methods was higher than the oth-
ers (Table 3).

5. Discussion

In a recent study, based on the results of polymerase
chain reaction test among females with one of three
types of most common vaginal infections (candidiasis, tri-
chomoniasis and bacterial vaginosis), the percentage of
those with candidiasis and bacterial vaginosis infection
was similar (15.2%). Also similar to many other studies, the
percentage of Trichomonas vaginalis was lower than the
two other infections (11.2 %) (19, 27). Other studies have re-
ported different prevalence rates of these infections, but
the variation could be due to factors like characteristics of
the participants and methods of diagnosis.

According to the obtained results, there was no signif-
icant difference between females with and without vagini-
tis based on age, household size, duration of marriage and
number of deliveries. In this regard, various studies have
reported different findings. For example, in some stud-
ies, the highest infection rate of vaginitis was attributed
to certain age groups (20, 28). In a study conducted by
Mulu et al. (2015) in Bahir Dar city, the highest percent-
age of vaginal candidiasis infection was observed in 30 to
39-year olds and it was concluded that females at this age
are more prone to vaginitis related to frequent sexual activ-
ities with husbands, pregnancy, weakening of immunity
and oral contraceptive use (29). On the other hand, the
results of the study conducted by Namazi (2007) in Tabriz
showed that there was no significant relationship between
age at marriage and incidence of vaginal candidiasis (22).
Moreover, Amini et al. (2009) in their study in Zanjan, re-
ported no significant relationship between bacterial vagi-
nosis and age, and stated that the causes for the age distri-
bution patterns of BV are difficult to disentangle, as prob-
ably various behavioral, physiological and immunological
variables are involved (30).

Rathod et al. (2012) in their study on the epidemiolog-
ical characteristics of vulvovaginal candidiasis, found that
the age of onset of sexual activity was associated with the
prevalence of this infection, but noted that the number of
years that females lived with a partner was not associated
with the risk of candida infection (11). Besides, Valiani et
al. reported in their study in 2011, that there was no rela-
tionship between marriage duration average and the fre-
quency of vaginitis (19). Our findings are in agreement
with the results of the above-mentioned studies.

Based on the results of the researches conducted by
Yang et al. (2009), the incidence of bacterial vaginosis
is not influenced by factors such as vaginal delivery, epi-
siotomy and methods of breastfeeding (31). In the present
study, no statistically significant relationship was observed
between vaginitis and the number of deliveries and house-
hold size.

About a quarter of females (24.4%) participating in the
research did not use any method of contraception. Among
contraceptive methods, the highest and the lowest fre-
quency were related to condoms (23.6%) and combined in-
jection (1.2%), respectively. Given that the services of gy-
necology clinics (the research) is somewhat different from
other health centers, the findings regarding the frequency
of different contraceptive methods are only comparable to
similar centers.

According to the findings of a study done in Isfahan
(2011), no statistically significant relationship was found
between different methods of pregnancy prevention and
common vaginal infections, but it was reported that 50%
of pregnancy-prevention pill consumers had candidia-
sis infection, 55.6% of individuals who had been tubec-
tomized had gardnerella vaginitis and 44.4% of individu-
als who used condoms had candidiasis infection (19). The
results of the present research reveal that contraceptive
use can cause different types of common vaginal infec-
tions. It has been stated that the IUD can increase the inci-
dence of bacterial vaginosis and candidiasis (21-23, 32, 33).
Also, Calzolari et al. reported a significant positive associ-
ation between bacterial vaginosis and IUD use and recom-
mended a systematic microscopic evaluation for identify-
ing this vaginal infection in IUD users. Besides, their study
showed a significant negative association between bacte-
rial vaginosis and condom use (23). In this regard, Ma et
al. (2013) noted that consistent condom use increases col-
onization of Lactobacillus crispatus in the vagina, which
may protect against bacterial vaginosis (34). According to
the findings of a study conducted by Wang et al. (2016), fe-
male sterilization and withdrawal method were associated
with trichomoniasis, and rhythm method was a risk factor
for endocervicitis (35).

Based on the findings, the percentage of females with
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Table 1. Comparison of Individual Characteristics of Females on the Basis of Vaginal Infectiona

Characteristics Vaginitis ± Mean Standard Deviation P Value

Age (year)
Negative 33.52 8.85

0.21
Positive 32.15 8.17

Household size (n)
Negative 3.94 1.46

0.65
Positive 3.85 1.45

Duration of marriage (month)
Negative 141.0 105.3

0.83
Positive 138.2 98.0

Number of deliveries
Negative 2.01 1.5

0.63
Positive 1.92 1.4

aData are presented as Mean + SD; ± considered positive if specific PCR was found positive in swab [positive (n = 109), negative (n = 141)]; T-test was used to compare
variables between the two groups; P values of < 0.05 were considered significant.

Table 2. Frequency and Distribution of Contraceptive Methods Used in Femalesa

Contraceptive Methods N %

Hormonal

Combined pill 20 8

Combined injection 3 1.2

Depo medroxyprogesterone
acetate injection

12 4.8

Non-hormonal

IUD 16 6.4

Condom 59 23.6

Withdrawal 53 21.2

Tubectomy 20 8

Vasectomy 6 2.4

No method 61 24.4

Total 250 100

aData are presented as N (%); Contraceptive methods were divided to two main
groups (hormonal and non-hormonal).

vaginal candidiasis was higher in users of hormonal con-
traceptive methods (20%). In this group, the majority of
females used contraceptive pills. These pills increase sex
hormones and the formation of glycogen in the epithe-
lium of the vagina and change pH, resulting in vaginal can-
didiasis (25). Moreover, the frequency of bacterial vagi-
nosis infection was higher in users of non-hormonal con-
traceptive methods (20.1%). Since there are several contra-
ceptive methods in the group of non-hormonal methods,
the accuracy of these findings cannot be supported based
on the mechanism of a particular contraceptive method.
Regardless of those, who use condoms, and the protective
role of condoms against bacterial vaginosis, the possibility
of bacterial vaginosis may increase in patients using the
withdrawal method due to the discharge of the male sex

gland secretions into the vagina before ejaculation and in
other groups (IUD, tubal ligation and vasectomy) after sex-
ual intercourse due to vaginal alkalinity (25, 34). Patel et
al. (2006) conducted a study and found that sterilization
is associated with a higher risk of sexual transmitted infec-
tions. The reason is that the possibility of protected sexual
intercourse is low due to lack of unwanted pregnancy (36).

With regards to research findings, it is recommended
that, if necessary, the use of contraceptive methods for var-
ious reasons would be based on considering the possibility
of vaginal infections and adequate training of health care
providers, in order to obtain the lowest risk and the high-
est benefit for the users of these methods. According to the
results of the present study, candidiasis infection could be
considered in the group of hormonal methods and bacte-
rial vaginosis could be taken into account in the group of
non-hormonal methods.

The only notable limitation of this study was collecting
samples from a health center due to the larger number of
patients. Therefore, it is suggested for a similar research
to be done for investigating the relationship between in-
dependent and dependent variables separately at different
health centers.

5.1. Conclusion

The findings indicated a significant relationship be-
tween the use of contraceptive methods and different
types of common vaginal infections. Furthermore, the
percentage of females with vaginal candidiasis among
those using hormonal contraceptive methods and the per-
centage of bacterial vaginosis among females using non-
hormonal contraceptive methods were higher than oth-
ers.
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Table 3. The Relationship Between the Incidence of Vaginitis and the Use of Contraceptive Methods in Different Study Groupsa

Contraceptive Methods No Method Hormonal Non-Hormonal Total P Value

Type of vaginitis N % N % N % N %

0.017

Negative 40 65.6 18 51.4 83 53.9 141 56.4

Candida 8 13.1 7 20 23 14.9 38 15.2

Trichomonas 6 9.8 5 14.3 17 11.0 28 11.2

Gardnerella 4 6.6 3 8.6 31 20.1 38 15.2

Mixedb 3 4.9 2 5.7 0 0 5 2.0

Total 61 100 35 100 154 100 250 100

a Data are presented as No. (%); Fishers exact test was used to compare variables between the study groups; P value of < 0.05 were considered significant.
b Combination of candida and gardnerella were detected in two subjects; One of the participants was infected with Trichomonas and Gardnerella.
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