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Abstract
Background: Vaginal microbiota dysbiosis could lead to the vaginal health
conditions. This imbalance in vaginal microbiota can be due to a number of
factors including contraceptive methods. Objective: This study was carrried
out to investigate the vaginal microbiota dysbiosis and associated vaginal
health outcomes among women under contraception at Musasa health Center. Materials and Methods: This was a cross sectional study. 56 vaginal
swab samples were collected from women enrolled in a family planning program, and transported to INES Ruhengeri clinical microbiology laboratory
for vaginal microbial community analysis. The outcomes were evaluated by
scheduled interviews. Chi square test was used to evaluate association of microbiota imbalances in the vagina and the vaginal health outcomes. Results:
Lactobacilli (92.85%) was the most predominant microorganism observed in
the vagina. Outcomes of the vaginal microbiota dysbiosis under different
contraceptive regimes were observed. Vaginal microbial community imbalance in different family planning methods was statistically significant (x2 =
36.5, P = 0.049048) to be associated with vaginal health outcomes such as
bacterial vaginosis, urinary tract infections, candidiasis and vaginitis. The association with contraceptives contraceptive methods and vaginal microbial
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community dysbiosis was statistically significant (x2 = 96.2403, P = 0.000491).
The Implant for 5 years and Intrauterine device (IUD) were statistically significant (x2 = 28.533, P = 0.002681 and x2 = 27, P = 0.004595 respectively) to
contribute to the vaginal microbiota balance. Conclusion: This study established that family planning methods could cause vaginal dysbiosis thereby
exposing the vagina to adverse health outcomes and poor reproductive
health. Women undergoing family planning should seek medical support if
any sign of vaginal infection is observed.
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1. Introduction
Microbiota is a term used in microbiology to describe a collection of
microorganism in a particular environment. Each living organism has its own
microbiota, and microbiota for human being is known as human microbiota or
human microbiome. The human microbiota resides in different locations of the
body. There are microorganisms that are located on external part of the body
such as the skin, while other microorganisms are located in internal parts of the
body like the mucosal epithelia of the intestine, vagina, or the respiratory tract.
The microbiota comprises mainly of bacteria, archaea, fungi, protozoa and viruses, and has been associated with a wide range of phenotypes influencing both
health and disease [1]. This diversity of microbial organisms, their genetic characteristics and metabolic processes influence the host health and play significant roles, such as the maturation of the immune system, defense against pathogens, access to complex nutrients and degradation of toxic compounds. The
complexity of microbial communities and their way of interacting with the host
is a clear illustration that both beneficial and pathogenic microbes can be part of
the human microbiota, and that in some cases, altering microbial community
members can lead to the development of inflammatory processes which have
negative consequences for the host [2].
Infection is one of the most common health outcomes caused by imbalances
(dysbiosis) of the microbiota. Infectious diesases and their treatment have an
impact on the diversity of human microbiota, and this could result to a number
of health outcomes in the human host. It should be understood that some drugs
like antibiotics and other treatments contribute to dysbiosis of microbiota [3].
Host microbiota interactions are more dynamic; therefore, changes in the microbiota due to antibiotic treatment mostly result to deregulation of host immune homeostasis and an increase of the susceptibility to diseases [4]. Vaginal
DOI: 10.4236/oalib.1107608
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microbiota change is associated with physiological and non-physiological
changes mediated by the hormonal status, sexual behavior, contraception practice used, vaginal blood, vaginal showers, presence of foreign bodies and concomitant use of medicines [5]. Family planning is a way to control both birth and
child spacing among families across the world, through the use of different contraceptives such as natural planning, or hormonal birth control [6]. These could
be a cause of change in vaginal microbiota among women. Vaginal microbiota
change is a leading cause of the acquisition of sexually transmitted infections,
bacterial vaginosis, vaginitis and urinary tract infections [7].
Vaginal health keeps women in good reproductive health. An imbalance in
the vaginal microbiota is risk to vaginal infections which is a barrier to good
maternal and child health. The contraceptive methods used by women may alter
microbiota present in the vagina. A research conducted by Shoron et al., on the
impact of contraceptive initiation on vaginal microbiota revealed that hormonal
contraceptive use did not change vaginal microbiota. They also found that contraceptive method such as copper intrauterine device was associated with increased bacterial vaginosis for instance Gardnerella vaginalis and Atopobium
vaginae [8]. Commonly used family planning methods are a major cause of alteration of vaginal microbiota, and can lead to a number of vaginal health
outcome including gynecological conditions that affect future pregnancy. According to Belizário and Napolitano, bacterial vaginasis reduces the number of
lactobacilli in the vaginal tract and increases other members of the microbiota
[9]. However, since the introduction of contraceptive methods in Rwanda and
other countries in Africa, few studies of the effect of family planning on the imbalances of vaginal microbiota and their health outcomes among women undergoing family planning had been conducted. This study was carried out to highlight
the imbalance of the vaginal microbiota associated with the contraceptive utilization and associated viginal outcomes.

2. Materials and Methods
2.1. Methods
2.1.1. Study Areas
This study was carried out at Musasa health center located at Musasa sector,
Rustiro district in the Western province of Rwanda. This health center offers
services to many people from Musasa sector and other sectors of Rustiro district,
Rwanda.
2.1.2. Study Population and Sample Size
This study was conducted among 56 women undergoing family planning at
Musasa health center, Rutsiro district in Western Province of Rwanda.
2.1.3. Study Design
This was a cross sectional study that was carried out from October 2019 to January 2020. Vaginal swabs were collected from women who used various family
DOI: 10.4236/oalib.1107608
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planning methods and the collected samples were analyzed in INES-Ruhengeri
clinical microbiology laboratory.
2.1.4. Sample Processing and Data Collection
The vaginal swab sample was collected by using cotton bud, which was inserted
into the vaginal introitus rotated for about 10 - 30 seconds. It was then withdrawn and put into a test tube. The tube was capped and then mixed with normal saline in order to maintain the morphology of bacteria. The vaginal swab
was transported to INES RUHENGERI clinical microbiology laboratory for
analysis of vaginal microbiota. Gram staining, culture and biochemical test were
performed for microbiological identification. Information and Data regarding
vaginal health outcomes were collected using structured interview which was
conducted for each woman consented to participate in the study. They were
asked the type of family planning they use and some of effects they have faced
which were not common before contraceptive methods use.
2.1.5. Statistical Analysis
We analyzed both effects of contraceptives on vaginal microbiota balance and
vaginal microbiota dysbiosis and associated health outcomes. x2 test was used to
test association. The considered P value for statistical significance was P < 0.05,
the main significance level used in hypothesis testing.
2.1.6. Ethical Considerations
The study obtained approval from the Director of Musasa Health Center. This
study also applied and was granted ethical clearance form INES-Ruhengeri research directorate. Informed written consent was obtained from the participants.
All patients’ data gathered in this study were handled confidentially by the researcher. Furthermore, codes were used to identify women from whom the data
were obtained.

2.2. Materials
Table 1 shows materials used for microbial identification.

3. Results
3.1. Distribution of Age among Study Participants
Table 2 indicates the demographic characteristics of women under family planning with their frequencies and percentages. The most predominant ages were
between 24 - 26 (21.42%) and 27 - 29 (21.42) followed by 30 - 32 (17.85%), 33 37 (14.28%), 21 - 23 (14.28%) years, Lowest age range was between 18 - 21
(10.71%) years.

3.2. Contraceptive Methods Used at Musasa Health Center
The common family planning methods used by women under family planning
attending Musasa health center. In the figure, the findings showed that the ImDOI: 10.4236/oalib.1107608
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plant for 3 years (32.14%) is the most common family planning method used by
women, followed by the contraceptive Pills (25%), Injectable (14.28%), Implant
for 5 years (10.71%), the lest contraceptive method use was IUD and natural
(7.14%) (Figure 1).
Table 1. Materials used for microbial identification.
Material Name

Role

Sterile cotton stick

It was used to collect vaginal swab samples

Normal saline

It was used for irrigation

Sterile container

It was used for sample transportation

Microscope

To identify Microorganisms in the collected samples

Blood Agar
(HIMEDIA® Ref M073-500G),

This is enriched media which was used to
isolate fastidious organisms

Mannitol Salt Agar
(HIMEDIA® Ref M118-500G),

This a selective and differential media used to
isolate staphylococcus species

MacConkey Agar
(HIMEDIA® Ref M081-500G)

It was used to isolate gram-negative enteric bacteria.
It helped in differenciating lactose fermenting from
lactose non-fermenting bacteria

Sabouraud Dextrose Agar
(TM Media Ref TM 387)

This is non-selective media used to isolate fungi
and yeasts in our studt experiments

Kligler’s Iron Agar
(HIMEDIA® Ref M078-500G)

This media was used for the identification of
Enterobacteriaceae, based on double sugar
fermentation and hydrogen sulphide production

Simon’s Citrate Agar
(HIMEDIA® Ref M099-500G).

This media was used to differenciate gram-negative
bacteria basing on the citrate utilization

Urea Broth
(HIMEDIA® Ref M111-500G)

This is a defferential medium that was used to test
for ability of organisms to produce urease

Sulphide Indole Motility
(HIMEDIA® Ref M181-500G)

This medium was used to differentiate enteric
organisms based on the ability to produce
indole and hydrogen sulfide

Table 2. Distribution of age among study participants.

DOI: 10.4236/oalib.1107608

Age

Frequency

Percent

18 - 20

6

10.71%

21 - 23

8

14.28%

24 - 26

12

21.42%

27 - 29

12

21.42%

30 - 32

10

17.85%

33 - 37

8

14.28%

Total

56

100

5
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Figure 1. Contraceptive method used.

3.3. Vaginal Microbiota Composition among Participants
Figure 2 indicates the various microorganisms isolated from the vagina in 56
women under family planning attending Musasa Health Center. Those microorganisms are E. coli (28.57%), Klebsiella spp. (3.57%), Pseudomonas spp.
(7.14%), and Enterobacter ssp (7.14%), Citrobacter spp. (39.28%), Serratia Mercescus (3.57%), Lactobacillus ssp. (92.71%), Streptococcus spp (14.28%), Staphylococcus aureus (35.71%), Staphylococcus Coagulase negative (3.57%) and
Candida albicans (32.14%). The most isolated bacterium is Lactobacillus which
is the most important in vaginal health.

3.4. Characterization of Vaginal Microbiota in Various Family
Planning Methods
Figure 3 shows the percentages of various microorganisms isolated in different
contraceptive methods. In the injectables, Lactobacillus 32% was the most isolated followed by S. aureus 16%, C. albicans 16%, Citrobacter 12% and Streptococcus 8%. Among the Pill users isolated bacteria were Lactobacillus 37.83%, E.
coli 16.21%, S. aureus 10.81%, Streptococcus 5.40%, C. albicans 8.10%, Citrobacter 10.81%, Providencia 5.40%, and Enterobacter 5.40%. For the implant for
3years the most isolated microorganisms were Lactobacillus 32.60%, S. aureus
17.30%, Streptococcus 4.30%, E. coli 13.04%, Enterobacter 13.04%, C. albicans
8.60%, Pseudomonas 6.50%, Serratia 4.30% and Providencia 4.30%. For the Implant for 5years the most isolated microorganisms were Lactobacillus 37.50%,
Streptococcus 12.50%, S. aureus 12.50 %, E. coli 13%, Citrobacter 12.50%, Klebsiella 12.50%. IUD isolated microorganisms were Lactobacillus 25%, C. albicans
25%, Streptococcus 16.60%, and S. coagulase negative 16.60%. Microorganisms
that were isolated in clients using the natural method were Lactobacillus 50%
and Citrobacter 50%.
DOI: 10.4236/oalib.1107608

6

Open Access Library Journal

C. Yadufashije et al.

Figure 2. Microorganism isolated in the vagina.

Figure 3. Characterization of vaginal microbiota in various family planning methods.

3.5. Outcome of Vaginal Microbiota Change
Figure 4 indicates the rate of vaginal infection found from the sample collected
in 56 women under family planning attending Musasa Health Center. Contraceptive methods alter vaginal microbiota and result in vaginal infections. These
vaginal infections are candidiasis 14.28%, bacterial vaginosis 17.85%, vaginitis
3.50%, and UTI 10.71%.
DOI: 10.4236/oalib.1107608
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3.6. Outcomes of Vaginal Microbiota Variation in Various Family
Planning Methods at Musasa Health Center
Figure 5 shows the outcomes of vaginal microbiota variation in different contraceptive methods the results are presented as follows: Injectables: Candidiasis
50% and bacterial vaginosis 25%. The Pills: Candidiasis 14.28%, BV 14.28% and
UTI 14.28%. The Implant for 3 years: BV25%, UTI 12.5% and vaginitis 12.5%.
The Implant for 5 years: BV 25%, IUD: UTI 50% and natural method with 100%
no effects among users.

Figure 4. Outcomes of vaginal microbiota variation.

Figure 5. Outcomes of vaginal microbiota variation in various family planning methods.
DOI: 10.4236/oalib.1107608
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3.7. Association of the Vaginal Microbiota Dysbiosis and Vaginal
Health Outcomes
Table 3 shows association between vaginal microbiota imbalances and vaginal
health outcomes. There was statistical significance (x2 = 36.5, df = 24, P =
0.049048) showing the association of vaginal microbiota dysbiosis and vaginal
health outcomes. The null hypothesis (H0) stated that there is no association
between vaginal microbiota variation microbiota and vaginal health outcomes.
The Chi square critical value is x2 = 36.415 while calculated value is x2 = 36.5,
this implies the rejection of Ho due to the fact that Chi square critical value is less
than calculated Chi square at the level significance α = 0.05.

3.8. Association of the Contraceptive Methods and the Vaginal
Microbial Community Dysbiosis
Table 4 shows association between contraceptive methods used at Musasa
Health Center and vaginal microbiota isolated. Generally there was statistical
significance between contraceptive methods use and the vaginal microbiota imbalance with (x2 = 96.2403, df = 55, P = 0.000491). For the single contraceptive
method, only the Implant for 5 years and Intrauterine Device were significant (x2
= 28.533, df = 11, P = 0.002681and x2 = 27, df = 11, P = 0.004595 respectively) to
affect vaginal microbiota. Other contraceptive methods were not statistically
significant. The null hypothesis stated that there was no association between
contraceptive methods and vaginal microbiota imbalance. Chi square CV is x2 =
73.31 while calculated value is x2 = 96.2403, since the chi square CV is less than
calculated value, it implies the rejection of null hypothesis. At this case null hypothesis is rejected.
Table 3. Association of vaginal microbiota with vaginal outcomes.
Health outcomes

Candidiasis

UTI

Vaginitis

BV

Total

Lactobacillus

6 (6.6)

5 (5.6)

2 (2)

10 (8.6)

23

Staphylococcus aureus

2 (2.3)

2 (1.9)

2 (0.6)

2 (3)

8

Sreptococcus

2 (1.15)

0 (0.9)

0 (0.34)

2 (1.5)

4

S. coagulase negative

0 (0.6)

2 (0.5)

0 (0.2)

0 (0.7)

2

Escherichia coli

4 (2.8)

4 (2.4)

0 (0.9)

2 (3.8)

10

Citobacter

2 (1.15)

0 (0.98)

0 (0.34)

2 (1.5)

4

Enterobacter

0 (1.15)

0 (0.98)

0 (0.34)

4 (1.5)

4

Providencia

0 (1.15)

2 (0.98)

0 (0.34)

2 (1.5)

4

C. albicans

4 (2.8)

2 (2.4)

2 (0.9)

2 (3.8)

10

Total

20 (19.7)

17 (16.64)

6 (5.96)

26 (25.9)

69 (68.2)

Chi Square

df

P-value

36.5

24

0.049048

Microbiota Composition

DOI: 10.4236/oalib.1107608
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Staphylococcus aureus

Sreptococcus

S. coagulase negative

Escherichia coli

Citobacter

Enterobacter

Klebsiella spp

Pseudomonas spp

Providencia

C. albican

Serratia

Total

Chi square

df

P-value

Intrauterine Device

3

0

0

2

2

2

0

0

0

0

4

0

13

27

11

0.004595

Injection

8

4

2

0

4

4

0

0

0

0

4

0

26

7.82

11

0.729332

Implant for 5 years

6

2

2

0

0

2

2

2

0

0

0

0

16

28.533

11

0.002681

Implant for 3 years

17

8

2

0

6

4

0

0

4

2

4

2

49

13.2123

11

0.279695

Natural Contraception

4

0

0

0

0

4

0

0

0

0

0

0

8

13.45

11

0.264933

pills

14

4

2

0

6

4

2

0

0

2

2

0

36

6.225

11

0.857938

total

52

18

8

2

18

18

4

2

4

4

14

2

148

96.2403

55

0.000491

Microbiota
Composition

Lactobacillus

Table 4. Association of contraceptives and vaginal microbiota variation.

Contraceptive methods

4. Discussion
This study was carried out to analyze vaginal microbiota imbalances and associated vaginal health conditions among women under contraception. The vaginal microbial community could be favored or unfavored due to the used
contraceptive methods. Lactobacillus is the known bacterium that maintains the
health of the vagina [10]. Opportuninistic pathogens like E. coli, Klebsialla, Staphylococcus aureus, Streptococcus, Candida albicans and others were isolated
from samples collected from women using various contraceptive methods
(Figure 3). Previous similar studies have reported Lactobacillus as the predomin
at microorgnaism in the vaginal microbial community but with the high growth
of pathogenic microorganisms including Gram positive and Gram negative bacteria [11]. In a similar study done on 471 women between 23 - 40 years in
Sabhbraj hospital by Achilles et al., found that 369 (78%) of healthy vaginal microbiota comprised of Lactobacillus spp, followed by E-.Coli 77 (16%), and Staphylococcus Coagulase negative 6% [8]. Any discripancies in findings between
the current study and other similar previous studies can be attributed to the variations in scope but they revealed the same findings on the vaginal microbial
community dysbiosis. Another study carrried out on the assessment of the vaginal microbiota on 345 Brazilian women aged 23 - 40 years by Boris & Barbés
showed that Lactobacillus (79%) was the most predominant microorganism followed by Enterococci (24%), Streptococcus, E. coli and others. We observed that
an increase of lactobacillus and other bacterial species in the vagina culminated
in adverse vaginal health outcomes [12].
DOI: 10.4236/oalib.1107608
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The present study analyzed the vaginal microbial community differences under different contraceptive regumes. Lactobacillus was the most predominant
microorganism in all the contraceptive methods used among women undergoing family planning at Musasa Health Center. However, its frequency increased or decreased depending on the contraceptive method(s) used by study
participants. The women who used the Intrauterine devices (IUD) showed the
highest reduction of Lactobacillus (25%) abundance compared to other contraceptive methods. Although, the women who used natural contraceptive methods
showed the highest increase in Lactobacillus (50%). The Implants had the least
effect on Lactobacillus (37.5%) compared to other contraceptive methods. Assuming natural contraceptive users as the control group, we conclude that a decrease in Lactobacillus population favours the proliferation of opportunistic pathogens in the vagina (Figure 3). Use of artificial contraceptive methods could
be the leading cause of vaginal microbiota imbalances among women practicing
family planning. Similar findings reported the variations in Lactobacillus among
users of Pills (50%), Injectables (65%), Implant (76%), and IUD (50%) [13].
Contraceptive methods use may alter the vaginal microbiota which could lead
to the vaginal infections. The current study analyzed vaginal health outcomes
presented by women under family planning. Vaginal health outcomes evaluated
included Candidiasis, UTI, Vaginitis and Bacterial Vaginosis. There was a high
prevalence of UTI (50%) among women who used the IUD as their method of
contraception, but also high prevalence of vaginal Candidiasis (50%) among
women who used Injectables. Bacterial Vaginosis prevalence remained the same
in the injectables, and Implant for 3 & 5 years. For the natural contraceptive users did not experience negative health outcomes (Figure 4). The vaginal health
outcomes increased mostly with the reduction of Lactobacillus on one hand and
the presence of other microorganisms on the other. IUD users had low percentages of Lactobacillus, but experienced high levels of Urinary tract infections
compared to other methods. The same applied to users of Injectable which were
second exhibiting low of levels of Lactobacillus. Candidiasis has found at high
level among these users than users of other methods. The similar study was
conducted in Dhaka, Bangladesh, isolated Candida species (56.7%) of the cases
compared to (31.1%) among non-contraceptive users. Among the women using
contraceptives, the highest prevalence of 69.4% was observed among oral pill
users compared to those using injections and IUCD who stood at 12.2% and
2.1% respectively. The study revealed a strong association between use and the
prevalence of vaginal infection by Candida species of which C. albicans was the
most common species (72.7%), Belizário & Napolitano [9]. In this Indian study
the use of oral contraceptive pills (OCP) was the most common cause of vaginitis, followed by injectable and IUCDs in that order. The presence of Estrogen
and progesterone hormones in contraceptives increases glycogen in the vagina
thereby creating favorable conditions for proliferation or overgrowth of yeast
species. The finding of this is study complements our findings that candidiasis is
DOI: 10.4236/oalib.1107608
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higher among women using family planning methods than their counterparts
who do not use them.
Bacterial vaginosis is the most common vaginal infection found among women under contraceptives. BV was found in all contraceptive users. Pills (14.28%),
injection (25%), and the Implant (25%). This established a trend that showed
bacterial vaginosis prevalence to be high (37%) under the intrauterine device
(IUD) compared to women under combined oral contraceptives (19%) [14].
These findings complement our results on the relationship between the use of
contraception and vaginal microbiota variation with the only difference being
that BV prevalence was 0% in the current study. This can be attributed to a
number of underlying confounding health factors in women.
Urinary tract infection stood at 10.71% among all contraceptive methods but
mostly common among users of intra uterine devices 50%. A similar study done
by Dienye et al. in Nigeria showed combined prevalence of UTIs among the
contraceptive users and controls was 23.7%, with contraceptive users at 35.3%
and controls at 12.0%. The association with UTI prevalence and contraceptive
use was statistically significant. [15] We are able to conclude that microbiota
variation increases risk to adverse vaginal health outcomes, since the percentage
among non-users has been low compared to users.
Vaginitis stood at 3.75% among users of all contraceptive methods, but was
higher among 3 year-implant users (12.50%). Vaginitis is the least common vaginal infection among women using different contraceptive methods. According
Brotman et al., to oral contraceptives were commonly presented at 10% and 15%
respectively [16]. Vaginal infections were the common cause of vaginitis. Contraceptives also alter normal physiological function of the body, and then disrupt
the composition and abundance of vaginal microbiota such as Lactobacillus.
Reduction in abundance of these bacteria are in vaginal microbiota lowers acidity in the vagina and may result in overgrowth of other microorganisms, which
then become pathogenic and cause vaginal infections.
Bacterial vaginosis (BV) is due to the alteration of the normal Lactobacillus
species toward a more diverse bacterial Flora with overgrowth of facultative and
strict anaerobic microorganisms like E. coli, Enterobacter. Miller & Sobel indicated that BV was significantly associated with Atopobium vaginae, Prevotella
spp., and Gardnerella vaginalis [17]. According to Achilles et al., on the study
carried out on the 331 University Women of the University of Washington, observed the colonization of E. coli in the vagina among users of oral contraceptive
Pills, a critical step proceeding urinary tract infection. Candidiasis was due to the
imbalance of microorganisms including Lactobacillus spp, S. aureus, strepto-

coccus, Citrobacter and Candida albicans. Roselletti et al., isolated Candida species from 172 (49.1%) out of 350 women. C. albicans was the most frequently
isolated species 125 (72.7%) for candidiasis [12].
Vaginitis was also an outcome of interest that the current study investigated.
Common bacteria isolated in vaginitis were S. aureus, Citrobacter, L. actobacillus
DOI: 10.4236/oalib.1107608
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and Candida albicans, but contrast according to Enweani et al on the study done
on evaluation of the effect of contraceptives on prevalence of Candida Species on
in Dhaka, Bangladesh on 631 patients attending routine prenatal care from a vaginitis clinic by vaginitis is caused by a displacement of the healthy vaginal Lac-

tobacillus species with aerobic pathogens such as Escherichia coli, Group B
Streptococcus (GBS), Staphylococcus aureus, and Enterococci faecalis [18].
The association between contraceptive methods used by women and the vaginal microbial community alteration was investigated by the current study.
Generally Contraceptive methods were significant to be the leading cause of vaginal microbial community dysbiosis. Each contraceptive method was studied to
investigate its potential to affect vaginal microbiota, but only the Implant for 5
years and IUD were significant to affect all the vaginal microbiota composition
(Table 4). The contraction was shown to the findings on the effects of intrauterine contraception on the vaginal microbiota where there was no statistical significance showing the effect of intrauterine contraception on vaginal microbiota
[19]. Various studies reported that vaginal microbiota could change depending
on how long the woman has been using the contraceptive method. The study
conducted Gupta et al. showed the difference of vaginal microbiota depending
on the type of contraceptive methods, however not all contraceptive methods
were significant to affect vaginal microbiota. Some of the same microbiota
composition of the current study was isolated but the clear difference is that this
compared study had a baseline vaginal microbiota [20].

5. Conclusion
Contraceptive methods could lead to the vaginal microbial community dysbiosis, a leading cause of a number of adverse health outcomes among women
under family planning. Reduction of Lactobacillus was the cause for proliferation of opportunistic microorganisms exposing to the vaginal infections such as
bacterial vaginosis, Vaginal Candidiasis, Urinary Tract Infections and Vaginitis.
There was a high prevalence of UTI and Vaginal candidiasis among women who
used IUD and Injectable respectively. However, only BV was significantly associated with vaginal microbial community dysbiosis.
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