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ABSTRACT           
Background: Bacterial vaginosis are among the most common 
causes of abnormal vaginal discharges and both represent 
consequences of imbalance in normal vaginal flora and pH. 
Objective: The aim of this study was to determine and compare the 
prevalence of Bacterial vaginosis (BV) and colonization with Candida 
among women attending Obstetrics and Gynecology clinics in a 
tertiary hospital. 
Methodology: This was a hospital based cross-sectional study. 
Pregnant and non-pregnant women attending Obstetrics and 
Gynaecology clinics in Uyo, Nigeria were interviewed using a 
structured questionnaire and self-administered vaginal swabs were 
collected by each participant. Nugent score was determined by 
Gram stain of smears of vaginal swabs while colonization by Candida 
was determined by inoculating each swab onto Saboraud’s agar and 
checking for growth of characteristic colonies after overnight 
incubation at 37°C. Chi square test was used to determine 
associations between variables. 
Results: Nugent score was positive for bacterial vaginosis in 40% of 
participants and Candida colonization was present in 49.52% of 
participants. There was significant association between BV status 
and colonization with Candida spp. 
Conclusion: There is an inverse relationship between BV and 
Candida colonization among participants in this study. 
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INTRODUCTION 
Bacterial vaginosis(BV) is the most prevalent 
cause of abnormal vaginal discharge in women 
of child-bearing age.1 It occurs due to 

overgrowth of anaerobic organisms in the 
vagina leading to an increase in the pH.2 There 
is also an adherent, grey, homogenous, 
offensive discharge present although many 

mailto:ushieakiri@yahoo.com


Nugent Score and Candida  Orient Journal of Medicine Vol 32[3-4] Jul-Dec, 2020 
  

www.orientjom.com  108 
 
 

cases are asymptomatic.1,3 Bacterial vaginosis 
is characterized by lack of vaginal lactobacilli 
and this is accompanied by overgrowth of 
Gardnerella vaginalis, Mycoplasma hominis and 
Mobilincus species which form an infected 
biofilm and creating a permissive environment 
for overgrowth of other anaerobic bacteria.4  

The cause of BV remains unclear but it is 
strongly associated with behavioural factors 
such as frequency of intercourse, douching, 
pessaries, and cigarette smoking. Other 
associated factors include black race, 
intrauterine device, early age of sexual 
intercourse, new or multiple sexual partners, 
and sexual activities with another woman.5 
Bacterial vaginosis (BV) has been associated 
with increased risk for HIV acquisition, pelvic 
inflammatory disease, preterm delivery and 
low birth weight. 

Vulvovaginal candidiasis (VVC) is also a 
common cause of abnormal vaginal discharge. 
Although the presence of Candida in the vagina 
does not necessarily indicate infection, 
colonization of the vagina usually precedes 
infection. Candida species have been identified 
in 10–30% of reproductive-aged women and 6–
7% of menopausal women.6 There is a balance 
between Candida organisms and vaginal 
defense mechanisms against Candida, such as 
presence of Lactobacilli and immune responses, 
that allows the persistence of Candida species 
as vaginal commensals.7 It has been suggested 
that normal vaginal flora consisting 
predominantly of Lactobacillus species may 
protect against the development of VVC, but 
there is limited data to support this 
hypothesis.8 The protective effect of Lactobacilli 
has been attributed to increasing vaginal 
acidity by breakdown of glycogen to produce 
lactic acid, production of bacterial toxins like 
acidolin, lactacin and bacteriocins, decrease in 
available energy source, and stearic 
interference with adherence. Lactobacilli have 
also been noted to inhibit germ tube formation 
and invitro growth of Candida albicans, produce 

H2O2 which combines with peroxidases and a 
halide to produce a toxic antimicrobial 
system.9 

The aim of this study was to determine the 
prevalence of BV and colonization with 
Candida among women attending Obstetrics 
and Gynecology clinics in a tertiary hospital. 

 
METHODOLOGY  
This was a cross-sectional study carried out at 
the Obstetrics and Gynaecology clinics in the 
University of Uyo Teaching Hospital Uyo, 
Nigeria. This is a 500-bed tertiary hospital and 
the Obstetrics and Gynaecology clinics have 
up to 400 visits each week. Pregnant and non-
pregnant women attending these clinics were 
eligible for inclusion in this study. A 
convenience sample comprising of all 
consenting patients at the time of survey was 
used. Patients on their menstrual period were 
excluded. Participants were interviewed using 
a structured questionnaire to obtain biodata 
and details of pregnancy.  

Two self-administered vaginal swabs were 
collected by each participant after verbal 
instructions by an interviewer. The participant 
was instructed to insert the swab into the 
vagina, rotate and hold for a few seconds and 
place into the transport tube. Adequate 
privacy was provided at the specimen 
collection point and specimen were returned to 
the investigator within 10-15 minutes of 
collection. 

Nugent score 
Nugent score is a gram stained smear based 
method for diagnosing bacterial vaginosis 
which quantifies the number of large Gram 
positive rods (Lactobacillus morphotypes) 
against small Gram negative to Gram-variable 
rods (Gadnerella vaginalis and Bacteroides species 
morphotypes) and curved Gram-variable rods 
(Mobiluncus species morphotypes). One of the 
vaginal swabs obtained was rolled over a 
microscope slide, air dried, fixed and stained 
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by Gram stain; 5-10 fields were examined by 
an experienced clinical microbiologist and 
Nugent score determined. A score of 7-10 was 
considered positive for bacterial vaginosis, 
while scores of 0-6 were considered negative. 

Isolation of Candida 
The second swab obtained from participants 
was inoculated onto Saboraud’s agar and 
incubated overnight at 37°C. Candida were 
identified by its characteristic growth on 
Saboraud’s agar, chromogenic agar and Gram 
staining cell morphology. Candida 
identification and Nugent scoring were done 
by different investigators to reduce bias. 

Statistical Analysis 
Analysis was performed using SPSS version 20 
software for Windows. Pearson’s chi-square 
test was used to determine significance of 
associations between variables and relative 
risk (RR) to determine the relationship 
between BV and Candida colonization. 

Ethical Considerations 
The study was approved by the Health 
Research Ethics Committee of the University 
of Uyo Teaching Hospital, Uyo. Written 
informed consent was obtained from all 

participants and patient identifiers were 
removed from all data records. 

 
RESULTS 

Participants 
Of 225 women recruited, 210 had complete 
records. Their characteristics are shown in 
table 1. The ages of participants ranged from 18 
to 42 years with a mean age of 27.82 ± 4.89 
years. Pregnant women were 97 and non-
pregnant were 113.  

Nugent Scores and Candida Isolation 
The Nugent score of participants ranged from 
0-9 with a median score of 5.50. Nugent score 
was positive for bacterial vaginosis in 84 
(40.0%) women and negative in 77 (36.7%) 
women while 49 (23.3%) women had 
intermediate scores.  

Candida was isolated from 104 (49.52%) 
participants. There was no significant 
association between BV status and 
participants’ characteristics (Table 1), 
however, there was statistically significant 
inverse relationship between BV status and 
Candida colonization with RR of 0.544, p=0.032. 
(Table 2) 

 

Table 1. Participants’ characteristics and associations with BV status  

Characteristic Total (%) BV pos (%) BV neg (%) P 

Age <21 21 (10.0) 6 (28.57) 15 (71.43) 0.276 
 21-30 136 (64.8) 61 (44.85) 75 (55.15)  
 31-40 50 (23.8) 16 (32.00) 34 (68.00)  
 >40 3 (1.4) 1 (33.33) 2 (66.66)  
Mean age  27.82 ± 4.89 27.48 ± 4.671 28.05 ± 5.037  
Pregnancy Pregnant 97 (46.2) 42 (43.30) 55 (57.70) 0.366 
 Non-pregnant 113 (53.8) 42 (37.17) 71 (62.83)  
Marital  Married 150 (71.4) 58 (38.67) 92 (61.33) 0.533 
 Unmarried 60 (28.6) 26 (43.33) 34 (56.67)  
Education Primary 12 (5.7) 4 (33.33) 8 (66.67) 0.722 
 Secondary 99 (47.1) 38 (38.38) 61 (61.62)  
 Tertiary 98 (47.1) 42 (42.42) 57 (57.58)  

BV=bacterial vaginosis;                       pos= positive;                      neg= negative 
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Table 2. Association between BV status and Candida colonization 

 BV 
positive 

BV 
negative 

RR (95% CI) P 

Candida positive 34 (32.69) 70 (67.31) 0.544 (0.311-0.952) 0.032 
Candida negative 50 (47.17) 56 (52.83)   

BV=bacterial vaginosis                   RR= Relative risk                  CI =Confidence interval 

 
DISCUSSION 
Schroder in 1921, developed three grades to 
assess the microbial composition of the vaginal 
flora, stressing the protective role of 
lactobacilli.10 These grades are (i) lactobacillus 
dominant, the least pathogenic; (ii) 
intermediate; and (iii) lactobacillus free, the 
most pathogenic. These grades may be 
correlated to the Nugent score of bacterial 
vaginosis. Associations have been drawn over 
the years between the intermediate flora and 
Candida vaginitis by Siegler and colleagues.10,11 

We studied bacterial vaginosis and candida 
colonization and the relationship between 
them among women in Uyo, Nigeria. The 
overall prevalence of Bacterial vaginosis in this 
study was 40%; with 43.30% among pregnant 
and 37.17% among non-pregnant participants. 
These rates are higher than those of recent 
studies across Nigeria ranging from 11.9-
38.0%.1,5,12,13,14,15 However, an older study 
reported a prevalence of 67.7% among 
pregnant women in Lagos.16 Similar rates have 
been reported elsewhere outside Nigeria.6,8 
The wide range may reflect the differences in 
the populations surveyed in these studies. 

This study assessed bacterial vaginoses by 
Nugent score. This is a gram stain based 
method of assessing BV by determining the 
relative ratios of large gram positive rods 
(Lactobacillus) small gram negative rods and 
curved gram variable rods.17 It is broadly 
accepted as the gold standard for detection of 
BV and is considered to be superior to the 
Amsel criteria because of superior sensitivity 
and reproducibility, and its independence 
from clinician’s acumen.4,18 It allows for 
assessment of alteration of the vaginal flora as  

 

a continuum rather than a dichotomy. Nugent 
score has been shown to have a good 
correlation with diagnosis of BV by 
determination of vaginal bacterial counts 
using culture and Polymerase Chain Reaction 
methods.19,20  

BV was assessed in both pregnant and non-
pregnant women in this study. We found a 
higher prevalence among the pregnant 
women. It has been suggested that the 
increased prevalence of BV in pregnant 
women may be related to immunosuppression 
that occurs in pregnancy.16 Because of the 
association of BV with adverse pregnancy 
outcomes, it has been recommended that all 
pregnant women should undergo screening 
for BV. Hormonal factors may also play a role 
in the increased prevalence of BV in pregnancy 
as hormonal contraceptives have been found 
to be a protective factor against BV.3,21 

The highest prevalence of BV was in the 21-30 
age group, and the mean age of participants 
with BV was lower than that of BV-negative 
participants. Other studies have shown 
increasing prevalence of BV with age16,22 
possibly due to increased span of sexual 
activity which is also an associated factor for 
BV. Our finding may be due to high number of 
younger participants. Other factors associated 
with risk of BV include being unmarried, 
young age at first intercourse, regular 
douching and identifying as a commercial sex 
worker. In this study, prevalence of BV was 
higher among unmarried women. 

In this study Candida colonization was found 
to be 49.52%. While prevalence of 
vulvovaginal candidiasis ranges between 10.7-
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61.7% in Nigeria 14,15,23 and between 5.94-
22.90% in other climes,6,8 fewer studies report 
colonization with candida which has been put 
at 10-30%.6,24  

Development of VVC is usually attributed to 
the disturbance of balance between Candida 
vaginal colonization and host environment by 
physiological and non-physiological 
changes.24  

Our study showed an inverse relationship 
between Nugent score and Candida 
colonization of participants (RR: 0.544; p: 
0.032). While BV is associated with increased 
vaginal pH, vulvovaginal candidiasis has been 
noted to occur at lower pH.6 Some species of 
Candida like C. glabrata are, however, 
associated with higher pH. This protective 
effect of Candida from BV has been 
reported.25,26 Both conditions are not 
considered strictly sexually transmitted 
infections but may be enhanced by sexual 
activity. This inverse association has been 
shown in some studies to occur as a result of 
treatment for BV with Metronidazole or 
Clindamycin leading to overgrowth of 
Candida.27,28 However, this relationship was 
not explored in this study. 

CONCLUSION 
The prevalence of BV among women attending 
Obstetrics and Gynaecology clinic in Uyo is 
40% and the prevalence of Candida 
colonization is 49.52%. There is an inverse 
relationship between BV and candida 
colonization among women who participated 
in this study. 

 
REFERENCES 

1. Nwadioha S, Egah D, Banwat E, Egesie J, 
Onwuezobe I. Prevalence of bacterial 
vaginosis and its risk factors in HIV/AIDS 
patients with abnormal vaginal discharge. 
Asian Pac J Trop Med 2011;4(2):156–158.  

2. Alioua S, Abdi A, Fhoula I, Bringel F. 
Diversity of Vaginal Lactic Acid Bacterial 
Microbiota in 15 Algerian Pregnant 

Women with and without Bacterial 
Vaginosis by using Culture Independent 
Method. J Clin Diagnostic Res 
2016;10(9):DC23-DC27.  

3. Francis SC, Looker C, Vandepitte J, 
Bukenya J, Mayanja Y, Nakubulwa S, et al. 
Bacterial vaginosis among women at high 
risk for HIV in Uganda: high rate of 
recurrent diagnosis despite treatment. Sex 
Transm Infect 2015;10.1136/sextrans-2015-
052160.  

4. Hoffman MK, Bellad MB, Charantimath 
US, Kavi A, Nagmoti JM, Nagmoti MB, et 
al. A Comparison of Colorimetric 
Assessment of Vaginal pH with Nugent 
Score for the Detection of Bacterial 
Vaginosis. Infect Dis Obstet Gynaecol 
2017;2017:1040984.  

5. Afolabi BB, Moses OE, Oduyebo OO. 
Bacterial Vaginosis and Pregnancy 
Outcome in Lagos, Nigeria. Open Forum 
Infect Dis 2016;3(1):1–5.  

6. Hoffmann JN, You HM, Hedberg EC, 
Jordan JA, Mcclintock MK. Prevalence of 
Bacterial Vaginosis and Candida among 
Postmenopausal Women in the United 
States. Journals Gerontol Ser B Psychol Sci Soc 
Sci 2014;69(8):S205–14.  

7. Beigi RH, Meyn LA, Moore DM. Vaginal 
yeast colonization in nonpregnant women: 
a longitudinal study. Obstet Gynaecol. 
2004;104:926–930.  

8. Mcclelland RS, Richardson BA, Hassan 
WM, Graham SM, Kiarie J, Baeten JM, et al. 
A Prospective Study of Vaginal Bacterial 
Flora and Other Risk Factors for 
Vulvovaginal Candidiasis. J Infect Dis 
2009;199(12):1883–1890.  

9. Sobel JD, Chaim W. Vaginal Microbiology 
of Women with Acute Recurrent 
Vulvovaginal Candidiasis. J Clin Microbiol 
1996;34(10):2497–2499.  

10. Schroder R. Zur pathogenese und Klinik 
des faginalen Fluors. Zen-tralbl Gynaekol 
1921;38:1350-1361 

11. Siegler SL. A new method for treatment of 
vaginitis and cervicitis. Am J Obstet 
Gynaecol 1964;52:1–13 

12. Hillier SL, Krohn MA, Nugent RP, Gibbs 
RS. Characteristics of three vaginal flora 
patterns assessed by gram-stain among 



Nugent Score and Candida  Orient Journal of Medicine Vol 32[3-4] Jul-Dec, 2020 
  

www.orientjom.com  112 
 
 

pregnant women. Am J Obstet Gynaecol 
1992;79:938–944.  

13. Akinajo OR, Bello FA, Bello OO, Olayemi 
OO. Screening for Bacterial Vaginosis 
before Intrauterine Device Insertion at a 
Family Planning Clinic in South‑West 
Nigeria. Niger Postgrad Med J 2017;24:75–80.  

14. 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):154–158.  

15. Imade GE, Musa J, Sagay AS, Kapiga SH, 
Sankale J, Idoko J, et al. Association of 
Bacterial vaginosis and other Sexually 
Transmitted Infections with HIV among 
pregnant women in Nigeria. Afr J Med Med 
Sci 2015;43(1):23–28.  

16. Olowe OA, Makanjuola OB, Olowe R, 
Adekanle DA. Prevalence of Vulvovaginal 
Candidiasis, Trichomoniasis and Bacterial 
Vaginosis among Pregnant Women 
Receiving Antenatal Care in Southwestern 
Nigeria. Eur J Microbiol Immunol 
2014;4:193–197.  

17. Ajani G, Oduyebo O, Haruna M, Elikwu C. 
Nugent Scores of Pregnant Women in a 
Tertiary Institution in Nigeria. Adv 
Microbiol 2012;2:531–6.  

18. Nugent RP, Krohn MA, Hillier SL. 
Reliability of Diagnosing Bacterial 
Vaginosis Is Improved by Standardized 
Method of Gram Stain Interpretation. J Clin 
Microbiol 1991;29(2):297–301.  

19. Sha BE, Chen HY, Wang QJ, Zariffard MR, 
Cohen MH, Spear GT. Utility of Amsel 
Criteria, Nugent Score, and Quantitative 
PCR for Gardnerella vaginalis, 
Mycoplasma hominis, and Lactobacillus 
spp. for Diagnosis of Bacterial Vaginosis in 
Human Immunodeficiency Virus-Infected 
Women. J Clin Microbiol  2005;43(9):4607–
4612.  

20. Delaney ML, Onderdonk AB, for the 
Microbiology and Prematurity Study 
Group. Nugent score related to vaginal 
culture in pregnant women. Obstet 
Gynaecol 2001;98:79–84.  

21. Hillier SL, Krohn MA, Rabe LK, Klebanoff 
SJ, Eschenbach DA. The normal vaginal 
flora, H2O2-producing lactobacilli, and 

bacterial vaginosis in pregnant women. 
Clin Infect Dis 1993;16(4):S273– S281.  

22. Vodstrcil LA, Hocking JS, Law M, Walker 
S, Tabrizi SN, Fairley CK, et al. Hormonal 
Contraception Is Associated with a 
Reduced Risk of Bacterial Vaginosis: A 
Systematic Review and Meta-Analysis. 
PLoS One 2013;8(9):e73055.  

23. Allsworth JE, Peipert JF. Prevalence of 
Bacterial Vaginosis. Am J Obstet Gynecol 
2007;109(1):114–20.  

24. Akpan UP, Ekpenyong CE, Ibu JE, Ibu JO. 
Incidence of vulvovaginal candidiasis 
among Nigeria women in tight fitting 
underwears: The need for counseling and 
health education. J Public Heal Epidemiol 
2011;3(10):478–481.  

25. Goncalves B, Ferreira C, Alves CT, 
Henriques M, Azeredo J, Silva S. 
Vulvovaginal candidiasis: Epidemiology, 
microbiology and risk factors. Crit Rev 
Microbiol 2016;42(6):905–927.  

26. Marconi C, Duarte MT, Silva DC, Silva MG. 
Prevalence of and risk factors for bacterial 
vaginosis among women of reproductive 
age attending cervical screening in 
southeastern. Int J Gynaecol Obstet 
2015;131(2):137–141.  

27. Bautista CT, Wurapa E, Sateren WB, Morris 
S, Hollingsworth B, Sanchez JL. Bacterial 
vaginosis: a synthesis of the literature on 
etiology, prevalence, risk factors, and 
relationship with chlamydia and 
gonorrhea infections. Mil Med Res. 
2016;3(4):1–10. 

28. Bradshaw CS, Morton AN, Hocking J. High 
recurrence rates of bacterial vaginosis over 
12 months following oral metronidazole 
and factors associated with recurrence. J 
Infect Dis 2006;193:1478–1486.  

29. Sobel JD, Leamna D. Suppressive 
maintenance therapy of recurrent bacterial 
vaginosis utilizing 0.75% metronidazole 
vaginal gel. In: Abstracts of the second 
international meeting on bacterial 
vaginosis. Aspen. 1998.   

 
 


