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Abstract
Background: Vaginal infections are common gynecological problem of women attending
consultancy clinics.
Objective: To find out the most common causes of vaginal infections among women in
Erbil city.
Patients and Methods: A cross sectional study carried out at the Consultancy Clinics of
Erbil Maternity Teaching Hospital through the period from 1 st of July 2015 to 31st of
January 2016 on a convenience sample of 101 women in reproductive age attending the
clinics suffering from vaginal discharge. Vaginal specimen was taken from each woman by
sterile cotton with assistance of nurse, and was sent for culture and sensitivity test in the
hospital laboratory.
Results: Culture results showed growth of normal flora in 29.7% of women, bacterial growth
in 29.7% of women, fungal growth (Candida albicans) in 22.8% of women and mixed growth
(bacterial and fungal) in 17.8% of women. Bacterial infection was significantly observed in
vaginal discharge of women of older age group (p=0.005), rural residence (p<0.01) and
pregnant women (p=0.03). The main risk factors for bacterial vaginosis were use of nonhygienic products (p=0.03), long marriage duration (p<0.001).
Conclusion: The study concluded that bacteria were the commonest cause of vaginal
discharge with and without fungal mixed infection.
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trichomoniasis. Vaginal discharge, itching
and discomfort are the main symptoms of
vaginitis [3]. The prevalent risk factors for
infectious vaginitis are sexual activity,
antibiotic
use,
pregnancy
and
immunosuppression [4].
Bacterial vaginosis is very common vaginal
infection constituted about 50% of vaginitis
and up to 70% in prostitutes [5-7]. Many
obstetric and gynecological complications
were associated with bacterial vaginosis as

Introduction
Lactobacillus acidophilus microbes are
normally present in vagina from puberty to
menopause and responsible for lactic acid
secretion that inhibits microbial growth [1]
Vaginitis
represents
a
common
gynecological problem of women attending
Consultancy Clinics [2]. It is asymptomatic
in most of cases and caused by noninfectious causes and infectious causes as
bacterial
vaginosis,
candidiasis
and
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preterm delivery, low birth weight and
pelvic inflammatory diseases [8].
Trichomoniasis
is
a
sexually
transmitted disease that lives and multiply
in urogenital tract of both men and women
but it is rarely pathogenic in men [9, 10]. Its
common complications in pregnant women
are premature rupture of membrane,
preterm birth and low birth weight infants
[11].
Candida albicans is yeast like fungi
found
normally
in
oral
cavity,
gastrointestinal tract and genital tract of
both men and women. Vaginal thrush or
candida vulvovaginitis occurred after
disruption to equilibrium between host and
candida flora [12]. It affects more than two
thirds of adult women with high recurrence
rate reached to 50% [5]. Many
complications of candida infection on
women were reported such as pelvic
inflammatory disease and infertility [13].
Recent studies in Erbil found high
prevalence of genital tract infection among
pregnant and non-pregnant women which
accompanied by complications with its big
burden on health system [14, 15].
This study was carried to find out the
most common causes of vaginal infections
among women with vaginal discharge in
Erbil city. .

The clinical diagnosis and data
collection was done by the researcher
through direct interview and filling of a selfdesigned questionnaire. The questionnaire
included sociodemographic characteristics,
obstetric history, sexual history, clinical
features and cultures results of women.
Aseptically, using cuscos speculum, a high
vaginal specimen was taken from each
woman by sterile cotton with assistance of
nurse. The specimens were transmitted in
sterile tubes to the maternity teaching
hospital laboratory. The specimen was mixed
with drop of isotonic saline and examined
microscopically then gram staining and
bacteriological culture in blood agar and
Machonkey agar, incubated at 37C°
temperature for 24 hour, and examined next
day to identify different types of bacteria.
Candida species were diagnosed by
microscope after identification of more than
3 gram positive budding yeast cells .
A verbal consent was obtained from each
woman before being enrolled in the study.
The study was approved by the hospital
administration
Statistical analysis
The data were analyzed by using
statistical package for the social sciences
software version 20. The results were
presented as tables and/or graphs. Chi-square
was used for statistical analysis of categorical
variables. Fisher's exact test was used when
expected count of more than 20% of the cells
of the table was less than 5. One way
ANOVA analysis was used to compare more
than two means. In all statistical analysis,
level of significance (p-value) was set at
≤ 0.05.
Result
A total of 101 women were included in this
study, their mean age was 33±9 years, 36.6%
of them were in age group 20-29 years.
Slightly more than half (63.3%) of studied
women were urban residents and 85.2% of
them were housewives as shown in table (1).

Patients and Methods
A descriptive cross sectional study
carried out at the Consultancy Clinics of
Erbil Maternity Teaching Hospital through
the period from 1st of July 2015 to 31st of
January 2016. All women in the reproductive
age complaining from vaginal discharge
visiting the consultancy clinics were included
in this study. Exclusion criteria were history
of antibiotic intake in last week,
trichomoniasis, chemical douching, and
women with genital malignancy.
A
convenience sample of 101 women was
selected.
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Table (1): Sociodemographic characteristics of study sample.
Variable

No. (%)

Age mean ± SD (33±9 years)
<20 years

5 (4.9)

20-29 years

37 (36.6)

30-39 years

30 (29.7)

≥40 years

29 (28.8)

Residence
Urban

64 (63.3)

Rural

37 (36.7)

Occupation
Housewife

86 (85.2)

Student

3 (2.9)

Employed

12 (11.9)

Pregnancy
Non-pregnant

22(21.8)

Pregnant

79 (78.2

Total

101 (100.0)

Culture results revealed growth of normal
flora in 29.7% of women, bacterial growth in
29.7% of women, fungal growth (Candida

albicans) in 22.8% of women and mixed
growth (bacterial and fungal) in 17.8% of
women as shown in table (2).

Table (2): Culture results of study sample.
Culture results

No. (%)

Normal flora

30 (29.7)

Bacterial

30 (29.7)

Fungal (Candida)

23 (22.8)

Mixed (bacterial & fungal)

18 (17.8)

Total

101 (100.0)

According to table (3), Bacterial
infection was significantly higher in
vaginal discharge of women in age group
≥40 years (p=0.005). The bacterial
infection was significantly more prevalent
among rural resident women (p<0.01). No
Diyala Journal of Medicine

significant differences were observed
among women with different culture
results regarding their occupation (p=0.5).
There was a significant association
(P= 0.03) between pregnancy and bacterial
infection.
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Table (3): Culture findings by certain socio-demographic characteristics of women.
Variable

Normal
flora
No. %

Bacterial

Fungal

Mixed

Total

No. (%)

No. (%)

No. (%)

No. (%)

Age

P value

0.005*

<20 years

3 (60.0)

0 (0.0)

2 (40.0)

0 (0.0)

5 (100.0)

20-29 years

15 (40.5)

8 (21.6)

8 (21.6)

6 (16.2)

37 (100.0)

30-39 years

11 (36.7)

4 (13.3)

8 (26.7)

7 (23.3)

30 (100.0)

1 (3.4)

18 (62.1)

5 (17.2)

5 (17.2)

29 (100.0)

≥40 years
Residence

<0.01*

Urban

20 (46.9)

8 (12.5)

15 (23.4)

11 (17.2)

54 (100.0)

Rural

10 (0.0)

22 (59.5)

8 (21.6)

7 (18.9)

47 (100.0)
0.5**

Occupation
Housewife

27 (31.4)

26 (30.2)

17 (19.8)

16 (18.6)

86 (100.0)

Student

0 (0.0)

0 (0.0)

2 (66.7)

1 (33.3)

3 (100.0)

Employed

3 (25.0)

4 (33.3)

4 (33.3)

1(8.3)

12 (100.0)

Pregnancy

0.03**

Non pregnant
Pregnant

11(50.0)

1 (4.5)

5 (22.7)

5 (22.7)

22 (100.0)

19 (24.0)

29 (36.7)

18 (22.8)

13 (16.5)

79 (100.0)

*calculated by Chi-square test. **calculated by Fishers exact test.
No significant association was
demonstrated between culture results and
history of preterm labour (p=0.5). Bacterial

infection was significantly (P= 0.03)
associated with use of non-hygienic
products as shown in table (4).

Table (4): Culture results according to history of preterm labour and hygienic products.
Variable

Normal
flora

Bacterial

Fungal

Mixed

Total

No. (%)

No. (%)

No. (%)

No. (%)

No. (%)

No

25 (34.2)

21 (28.8)

15 (20.5)

12 (16.4)

73 (100.0)

Yes

5 (17.9)

9 (32.1)

8 (28.6)

6 (21.4)

28 (100.0)

Use of hygienic
products
No

9 (20.0)

20 (44.4)

11 (24.4)

5

(11.1)

45 (100.0)

Yes

21 (37.5)

10 (17.9)

12 (21.4)

13 (23.2)

56 (100.0)

History of
preterm labour

*Significant = (P=≤0.05). **NS=
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P
value

0.5**
NS

0.03*

Not significant.
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Marriage duration of studied women
was significantly higher among women
diagnosed with mixed vaginal infection
(p<0.001). Sexual activity have no
significant association (P = 0.721) with
vaginal infection as shown in table (5).
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Bacteria of different species were
isolated from 47.5% of vaginal specimens.
Details of bacterial
species and
Candida albicans isolated from vaginal
discharge

Table (5): Culture results according to duration of marriage and sexual activity of women.
Culture results

Marriage duration
(years)

Sexual activity
(per week)

Mean±SD

Mean±SD

Normal flora

13.4±9.0

4.5±2.3

Bacterial

13.4±9.1

5.0±2.0

Fungal

12±9.1

5.1±1.5

Mixed

18±9.8

5.2±1.5

P value

<0.001*

0.721 NS**

*Highly Significant = (P = ≤ 0.001)
** NS= Not significant.

predominately reported among pregnant
women; many studies had revealed a positive
relationship between yeast infection and
female sexual hormones [22].
The present study found a significant
association between increased age of women
and bacterial vaginosis (p=0.005). This is
consistent with the findings of Nwadioha
et al (2010) study in Nigeria that revealed a
high prevalence of bacterial vaginosis among
women aged 40 years and more, which was
attributed to higher sexual activity and higher
gravidity, in addition to effect of decline in
estrogen level and with elevated vaginal PH
[13,19].
Women with rural residence had
significantly high prevalence of bacterial
vaginal infection in vaginal discharge
(p<0.01). This is attributed to poor hygiene
and ignorance in rural areas. Mulu et al
(2015) study in Ethiopia showed that rural
residence and low socioeconomic status of
women were major risk factors for bacterial
and fungal vaginosis [19].
Pregnant women in this study had
significantly higher rate of bacterial

Discussion
Vaginal infection symptoms represent the
main medical consultation causes in
developing countries and carry higher future
risks of co-morbidities [16].
Bacteria were the commonest microorganism that followed by fungal infection
and mixed infection. This is similar to results
of study done by Kadir et al (2014) study in
Iraq [17]. Also with study done by Mambo
et al (2009) who showed that bacterial
vaginosis is a common among women with
vaginal symptoms [16]. Bacterial vaginosis is
caused by distortion of vaginal ecosystem
and change in normal flora associated with
raised vaginal PH with invasion by aerobic
and anaerobic species [18, 19, 20]. Other
study found that 29.7% of studied women
had bacterial vaginosis which is within the
range of USA reports that found 10-30% of
women at reproductive age had bacterial
vaginosis [21].
Candida in present study was detected
among 22.8% of women which is close to
result of previous study done by Sihavong
et al (2006) in Vietnam. Candidiasis was
Diyala Journal of Medicine
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vaginosis (p=0.03). This finding agrees with
that reported by Gupta et al (2013) study in
India which revealed that bacterial vaginal
infection among pregnant women was linked
with many obstetrical complications [18].
Use of non-hygienic products was a
significant risk factor for bacterial vaginosis
among studied women. This is similar to
results of many previous literatures [18, 19].
The long marriage duration of women in the
present study was significantly associated
with mixed infection. Increased marriage
duration is accompanied by multiple
pregnancies and increased sexual activity
with high prevalence of bacterial vaginosis
and vaginal candidiasis [18].
Bacteria (single and mixed) were
isolated from 47.5% of vaginal samples. This
finding is much lower than that reported by a
study in Tobrak, lybia (79.5%) [23]. Among
those
isolated
bacterial
species,
Staphylococcus aureus and Escherichia coli
were the predominant isolates about 18.8%
for each species. This finding is nearly
similar to that of Razzak et al study in
Babylon governorate in 2011 [24].
Staphylococcus aureus and Escherichia coli
similarly constitute the most commonly
isolated bacterial species (20% and 18.2%,
respectively) [24].
In the lybian study
Staphylococcus aureus and Escherichia coli
were also the most commonly isolated
bacterial species (21.8% and 14.2%,
respectively) [23].
The main limitation of present study is
the unavailability of facilities for detection of
Trichomonas Vaginalis in the hospital
laboratory only is direct examination without
culture.
In conclusion, bacteria were the
commonest cause of vaginal infection among
women with vaginal discharge attending the
Consultancy Clinics in Erbil maternity
teaching hospital. Increased age, rural
residence, pregnancy, and long marriage
duration were more likely to be associated
Diyala Journal of Medicine
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with bacterial vaginosis. Health
education of women and use of hygiene
practices should be emphasized for
prevention of vaginal infection.

References
[1] Abdel Aziz ZA. Microbial aetiology
of vaginal and cervical infections among
pregnant
women
in
Omdurman
Maternity Hospital (Dayat), Omdurman,
Khartoum state. M.Sc. thesis, University
of Khartoum, Sudan; 2010.
[2] Aubyn GB and Tagoe DNA.
Prevalence of vaginal infections and
associated life styles of students in the
University
of
Cape
Coast,
Ghana. APJTD. 2013; 3 (4): 267-70.
[3] Adeyba OA, Adeoye MO and Adesiji
YO. Bacteriological and parasitological
vaginitis in pregnant women in iseyin,
oyo state, Nigeria. Clin Exp Microbiol.
2003; 4:11–6.
[4] van Schalkwyk J and Yudin
MH. Infectious
Disease
Committee, Yudin
MH, Allen
V, Bouchard C, et al. Vulvovaginitis:
screening for and management of
trichomoniasis,
vulvovaginal
candidiasis, and bacterial vaginosis. J
Obstet Gynaecol Can. 2015; 37(3):26676.
[5] Prospero FD: Focus on candida,
trichomonas, bacteria and atrophic
vaginitis.
Available
at
http://womanhealthgate.com/focuscandid
atrichomonasbacteriaatrophicvaginitis/(accessed on 2016)
[6] Chalechale A and, Karimi I. The
prevalence of Trichomonas vaginalis
infection among patients that presented
to hospitals in the Kermanshah district of
Iran in 2006 and 2007. Turk J Med Sci.
2010; 40(6):971–5.
[7] Lamichhane P, Joshi DR, Subedi YP,
Thapa R, Acharya GP, Lamsal A, et al.
Study on types of vaginitis and
64

Vol. 10, Issue 1, April 2016

Common Causes of Vaginal Infections in Women with Vaginal Discharge Attending
the Outpatient Clinics of the Maternity Teaching Hospital in Erbil

association between bacterial vaginosis
and urinary tract infection in pregnant
women. IJBAR. 2014; 05(06):305–7.
[8] Ibrahim SM, Bukar M, Galadima
GB, Audu BM, Ibrahim HA. Prevalence
of bacterial vaginosis in pregnant women
in Maiduguri, North-Eastern Nigeria.
Niger J Clin Pract. 2014; 17(2):154-8.
[9] Forbes BA, Sahm DF, Weissfeld LS.
Diagnostic microbiology. Washington:
Andrew Allen: 2002. P. 940-7.
[10] Carey J C, Klebanoff M A, Hauth
JC, Hillier SL, Thom EA, Ernest JM, et
al. Metronidazole to prevent preterm
delivery in pregnant women with
asymptomatic bacterial vaginosis. N
Engl J Med.2000; 342:534-40.
[11] Eshete A, Mekonnen Z, Zeynudin
A. Trichomonas vaginalis infection
among pregnant women in Jimma
University
Specialized
Hospital,
Southwest Ethiopia. ISRN Infectious
Diseases. 2013; 2013:1-5.
[12] Bauer HM, Bolan GA, Calvet H,
Cherneskie T, Douglas J, Heaton CL, et
al. Curriculum Committee of the
National
Network
of
STD/HIV
Prevention Training Centers. Vaginitis,
bacterial
vaginosis,
candidiasis,
trichomoniasis. 2004. P. 1-24.
[13] Nwadioha SI, Egah DZ, Alao OO,
Iheanacho E. Risk factors for vaginal
candidiasis among women attending
primary health care centers of Jos,
Nigeria. JCMR. 2010; 2 (7):110-13.
[14] Al-Khafaji TH, Zangana J, Dauod
AS. Prevalence of pregnant women with
multiple risk factors attending primary
health center in Erbil. IJHSSE. 2015; 2
(5): 104-13.
[15] Nouraddin AS, Alsakee HM.
Prevalence of Trichomonas vaginalis
among women in Erbil governorate,
Northern Iraq: An epidemiological
approach. ESJ. 2015; 11 (24): 243-55.

Diyala Journal of Medicine

Zahida Haris Saeed

[16] Mambo MC, Carbonell HT.
Prevalence of bacterial vaginosis in
women with vaginal symptoms in South
Province, Rwanda. Afr J Cln Exper
Microbiol. 2009; 10(3): 156-63.
[17] Kadir MA, Sulymaz MA, Dawood
IS, Shams- Eldin S. Trichomonas
vaginalis and associated microorganisms
in women with vaginal discharge in
Kerkuk-Iraq. Ankara Med J. 2014;
14(3):91–9.
[18] Gupta G, Nandwam S, Agarwal A.
Prevalence
of
candidiasis,
trichomoniasis and bacterial vaginosis
among women of reproductive age
group. Indian J Public Health Res Dev.
2013; 4(2):94–8.
[19] Mulu W, Yimer M, Zenebe Y,
Abera B. Common causes of vaginal
infections and antibiotic susceptibility of
aerobic bacterial isolates in women of
reproductive age attending Felegehiwot
referral hospital, Ethiopia: a cross
sectional study. BMC Women’s Health.
2015; 15:42.
[20]
Pradhan
P.
Vulvovaginal
candidiasis. Nepal Med Coll J. 2001; 3:
122-6.
[21] Owen MK, Clenney TL, American
family physician. Vaginitis. J AAFP.
2004; 70: 2125-32.
[22] Sihavong A, Phourthavane T,
Sayabounthavong K, Thammalangsy S,
Gallwey J, Rowe PJ, et al. The
prevalence of lower genital tract
infections among antenatal care (ANC)
clinic patients in two central hospitals,
Vientiane, Lao People’s Democratic
Republic. Southeast Asian J Trop Med
Public Health. 2006; 37: 190-9.
[23] Khamees SS. Characterization of
vaginal discharge among women
complaining of genital tract infection. Int
J of Pharm and Life Sci. 2013; 3(10):
1997-2002.
[24] A. Razzak MS. Al-Charrakh AH.
Al-Greitty BH. Relationship between
lactobacilli and opportunistic bacterial
pathogens associated with vaginitis. N
Am J Med Sci. 2011 Apr; 3(4): 185–92.

65

Vol. 10, Issue 1, April 2016

