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INTRODUCTION
Sexually transmitted infections (STIs), caused by viruses, bac-

teria, or protozoa, represent a significant public health problem due 
to their high incidence, once they remain asymptomatic in most of 

those infected, and because of the possibility of complications, rang-
ing from reproductive health to carcinogenesis(1,2).

The World Health Organization (WHO) estimated, for 2016, a 
global 376 million new cases of four curable STIs: Trichomonas vag-
inalis (TV), Chlamydia trachomatis (CT), Neisseria gonorrhoeae 
(NG), and syphilis, in the 15–49 age group(3). For TV infection, the 
estimated incidence was 156 million new cases, the highest in the 
respective period(3). Thus, this infection is considered the most prev-
alent curable STI in the world, showing a peak in the 30–39 age 
group, with a cosmopolitan distribution among women and men, 
and in all socioeconomic and racial groups(4).

Bacterial vaginosis (BV) is the most common cause of abnor-
mal vaginal secretion in women of reproductive age(5). In Brazil, 
its prevalence ranges from 18.4 to 36.0%(6-8). Although it is not 
considered an STI, it shares risk factors with these infections, 
such as a higher frequency in sexually active women with multi-
ple sexual partners(9).

Bacterial vaginosis and trichomoniasis: prevalence,  
associated factors, and performance of diagnostic tests

Vaginose bacteriana e tricomoníase: prevalência, fatores associados e desempenho de testes diagnósticos

Kélvia Cristina de Camargo1 , Rosane Ribeiro Figueiredo Alves1 , Vera Aparecida Saddi1,2 ,  
Jéssica Enocêncio Porto Ramos2 , Jamila Pimentel Lima1 , Camila Lemes de Souza2 ,  
Luciano Augusto Baylão3 , Silvia Helena Rabelo dos Santos4 , Andrea Alves Ribeiro4 

ABSTRACT
Introduction: Bacterial vaginosis and vaginal trichomoniasis are frequent causes of health care demand. Objective: To estimate the prevalence, identify 
associated factors, and investigate the performance of diagnostic tests for bacterial vaginosis and trichomoniasis. Methods: Cross-sectional study with 
participants over 18 years old. All of them were submitted to an interview and gynecological examination with evaluation of vaginal secretion, pH 
verification, collection of material for Pap smear, wet mount test, Whiff test, bacterioscopy, and polymerase chain reaction for trichomoniasis detection. 
Logistic regression analysis was applied to identify associated factors with bacterial vaginosis. Diagnostic performance for bacterial vaginosis was evaluated 
following Amsel criteria, the Ison and Hay score, and the Pap smear, considering the Nugent score as the gold standard. As for trichomoniasis, diagnostic 
performance was evaluated through the Pap smear and the wet mount test, using the polymerase chain reaction as the gold standard. Results: The prevalence 
of bacterial vaginosis was 33.7%, and for trichomoniasis, 0.5%. The complaint of abnormal vaginal secretion was associated with the diagnosis of bacterial 
vaginosis (odds ratio 2.2). The diagnostic accuracy by Amsel criteria, the Ison and Hay score, and the Pap smear was 35.6, 97.0, and 84.2%, respectively. 
The sensitivity for trichomoniasis through wet mount test was 0.0%, and through the Pap smear, 100%. Conclusion: The prevalence of bacterial vaginosis 
was high, and trichomoniasis was low. The only associated factor with bacterial vaginosis was the report of abnormal vaginal secretion. The methods with 
the most accurate diagnostic performance for bacterial vaginosis were the Ison and Hay score and the Pap smear and, for trichomoniasis, the Pap smear.
Keywords: Cross-sectional studies. Sensitivity and specificity. Bacterial vaginosis. Trichomonas infections. Gynecological examination.

RESUMO
Introdução: A vaginose bacteriana e a tricomoníase vaginal constituem causas frequentes de procura por serviços de saúde. Objetivo: Estimar a prevalência, 
identificar os fatores associados e investigar o desempenho dos testes diagnósticos para vaginose bacteriana e tricomoníase. Métodos: Estudo de corte 
transversal, com participantes acima de 18 anos. Todas foram submetidas a entrevista e exame ginecológico com avaliação da secreção vaginal, verificação do 
pH e coleta de material para Papanicolaou, exame a fresco, teste de Whiff, bacterioscopia e reação em cadeia de polimerase para a detecção de tricomoníase. 
A análise de regressão logística foi empregada para identificar fatores associados à vaginose bacteriana. O desempenho diagnóstico para vaginose bacteriana 
foi avaliado pelos seguintes métodos: critérios de Amsel, escore de Ison e Hay e Papanicolaou, tendo como padrão-ouro o escore de Nugent. O desempenho 
diagnóstico para tricomoníase foi avaliado pelo Papanicolaou e exame a fresco, tendo como padrão-ouro a reação em cadeia de polimerase. Resultados: A 
prevalência da vaginose bacteriana foi de 33,7% e da tricomoníase, de 0,5%. A queixa de secreção vaginal anormal associou-se ao diagnóstico de vaginose 
bacteriana (odds ratio — OR=2,2), a precisão diagnóstica pelos métodos critérios de Amsel, escore de Ison e Hay, e Papanicolaou, foi de 35,6, 97,0 e 84,2%, 
respectivamente. A sensibilidade para tricomoníase, pelo exame a fresco, foi de 0,0% e, pelo Papanicolaou, de 100%. Conclusão: A prevalência da vaginose 
bacteriana foi elevada e da tricomoníase, baixa. O único fator associado à vaginose bacteriana foi o relato de secreção vaginal anormal. Os métodos com melhor 
desempenho diagnóstico para vaginose bacteriana foram os escores de Ison e Hay, Papanicolaou e, para tricomoníase, Papanicolaou. 
Palavras-chave: Estudos transversais. Sensibilidade e especificidade. Vaginose, bacteriana. Infecções por trichomonas. Exame ginecológico.

1Universidade Federal de Goiás, Faculty of Medicine – Goiânia (GO), 
Brazil. E-mails: kelviacristina@hotmail.com; rosanefalves@gmail.com; 
verasaddi@gmail.com; jamilalima@hotmail.com 
2Pontifícia Universidade Católica de Goiás, Program in Environmental 
and Health Sciences – Goiânia (GO), Brazil. E-mails: jessicaenocencio@
hotmail.com; camilalemes_pba@hotmail.com
3Unidade de Pronto Atendimento Dr. Paulo Siqueira Garcia, Preventive 
Gynecology Outpatient Clinic – Goiânia (GO), Brazil. E-mail: lu-
cianobaylao@gmail.com 
4Universidade Federal de Goiás, Faculty of Pharmacy, Rômulo Rocha 
Clinical Analysis Center – Goiânia (GO), Brazil. E-mails: rabelo.silvia@
gmail.com; andrea.ribeiro13@gmail.com 

https://doi.org/10.5327/DST-2177-8264-2023351360
https://orcid.org/0000-0001-7437-2120
https://orcid.org/0000-0002-3960-6662
https://orcid.org/0000-0001-9949-9988
https://orcid.org/0000-0001-7961-1151
https://orcid.org/0000-0002-7137-8284
https://orcid.org/0000-0001-5937-040X
https://orcid.org/0000-0001-5759-4389
https://orcid.org/0000-0002-8111-6851
https://orcid.org/0000-0002-1692-7025
mailto:kelviacristina@hotmail.com
mailto:rosanefalves@gmail.com
mailto:verasaddi@gmail.com
mailto:jamilalima@hotmail.com
mailto:jessicaenocencio@hotmail.com
mailto:jessicaenocencio@hotmail.com
mailto:camilalemes_pba@hotmail.com
mailto:lucianobaylao@gmail.com
mailto:lucianobaylao@gmail.com
mailto:rabelo.silvia@gmail.com
mailto:rabelo.silvia@gmail.com
mailto:andrea.ribeiro13@gmail.com


2 CAMARGO et al.

DST - J bras Doenças Sex Transm 2023;35:e23351360

The diagnosis of BV can be made according to Amsel, Nugent, 
and Ison and Hay, as well as oncotic and cervical cytology(10-13). 
For the diagnosis of trichomoniasis (TV; from Trichomonas vagina-
lis), the wet mount examination of vaginal secretion, the Pap smear 
cytological examination, and polymerase chain reaction (PCR) can 
be used(13-15).

The importance of correct diagnosis is related to prevention 
and control necessities, since there is evidence that both BV and 
TV infestation are associated with increased human immunodefi-
ciency virus (HIV) transmissibility, and gynecological and obstetric 
complications, such as preterm labor, pelvic inflammatory disease, 
ectopic pregnancy, and chronic pelvic pain, in addition to postop-
erative complications(16,17).

The high frequency of BV, TV incidence, the possibility of obstet-
ric and gynecological complications, and the increase in HIV trans-
missibility, in addition to the range of diagnostic methods, justify 
this study. Knowing the prevalence, associated factors, and the per-
formance of diagnostic methods in women referred to public health 
prevention services will provide evidence that may enable the imple-
mentation of measures to prevent and control these conditions and 
reduce aggravations, with benefits for the population’s sexual and 
reproductive health. 

OBJECTIVE
The general objective of this study consisted in investigating 

the prevalence, associated factors, and performance of diagnostic 
tests for BV and TV in women treated at a gynecological clinic of 
a public health unit located in the Central-Western region of Brazil.

METHODS
This is a cross-sectional study, conducted from March to September 

2018, at the preventive gynecology outpatient clinic of the Emergency 
Care Unit (UPA, in Portuguese) Dr. Paulo Siqueira Garcia (formerly 
Cais Chácara do Governador), located in the Southeastern region 
of Goiânia, Goiás. For the sample size calculation, the formula ref-
erenced by Andrade and Zicker was applied, considering the NG 
infection. The NG is regarded to have the lowest prevalence among 
the infections investigated in the study, with approximately 2%, 
with an alpha error of 5% and beta error of 20%, which resulted in 
200 participants(18).

Eligible women were those regulated for gynecological consul-
tation at the aforementioned UPA, not pregnant, not immunosup-
pressed (as far as they were aware), and who had not used antibi-
otics 15 days before the consultation. The participants comprised 
women over 18 years old who agreed to be part of the study, signed 
the informed consent form (IC), agreed to answer the survey, and 
allowed the collection of the necessary specimens for the gyneco-
logical examination and laboratory tests.

The gathering of data on sociodemographic and behavioral char-
acteristics was performed through a questionnaire. All participants 
underwent a speculum examination with cervicovaginal specimen 
collection. Speculum examination was used for the clinical evalu-
ation of vaginal secretion considered (1) normal, in the presence of 
scanty, microfloccular and adherent vaginal secretions; (2) suggestive 
of BV, in the presence of gray-white, fluid secretion; or (3) suggestive 

of TV, in the presence of yellow-green, bullous, fluid secretion with 
an inflammatory reaction of the vaginal mucosa and uterine cervix.

The wet mount test was performed by collecting secretion from the 
lateral vaginal wall with an Ayre spatula, with the addition of a 0.9% 
saline solution drop between the slide and the coverslip. We consid-
ered the diagnosis of (1) BV, when epithelial cells with cytoplasm 
covered by coccobacilli (indicator cells) were found; and (2) TV, 
when small, mobile, piriform cells with eccentric pale nucleus were 
found. Vaginal pH was assessed by attaching a colorimetric tape to 
the upper and lateral third of the vaginal wall for 30 seconds. A pH 
below 4.5 was considered normal and suggestive of BV and/or TV 
when above 4.5(2,13,14). The Whiff test consisted of adding a drop of 
10% potassium hydroxide to the vaginal secretion deposited on an 
Ayre spatula. The test was considered positive and suggestive of 
BV or TV when the samples released an unpleasant amines odor.

According to Amsel, the BV diagnosis was given with at least 
three of the following criteria: 
1. Homogeneous gray-white secretion on speculum examination; 
2. Lane cells on wet mount microscopic examination of vaginal 

secretion; 
3. Vaginal pH above 4.5; and 
4. Positive Whiff test(10).

The biological specimen for bacterioscopy was collected in the 
cul-de-sac of the vagina with an Ayre spatula. The material was dry-
fixed, stained through the Gram method, analyzed according to the 
Nugent and the Ison and Hay scores, for the classification of the 
vaginal flora, and evaluated by the Biodiversity Laboratory of the 
Pontifical Catholic University of Goiás (PUC-GO)(11,12). Considering 
the Nugent score, vaginal flora was classified according to the quan-
titative bacilli evaluation. The decrease in long Gram-positive bacilli 
was scored from 4 to 0, the increase in small Gram-variable bacilli 
was scored from 0 to 4, and curved Gram-variables, from 0 to 2. 
The sum of points from 7 to 10 was consistent with the BV diag-
nosis(11). According to the Ison and Hay score, the vaginal flora was 
classified as (1) normal, when there was a predominance of long 
bacilli; (2) intermediate, when there were equivalent amounts of 
long Gram-positive bacilli and small, curved Gram-variables; and 
(3) with BV, when there was a predominance of small and curved 
Gram-variable bacilli(12).

The Pap smear was conducted with material collected from the 
ectocervix and cervical canal with an Ayre spatula and plastic bris-
tle brushes on a single slide. The material was immediately fixed in 
an alcohol/ether solution and later stained using the Pap smear tech-
nique. The reading of the Pap smear was performed at the Rômulo 
Rocha Clinical Analysis Center of the Faculty of Pharmacy, at the 
Federal University of Goiás. The vaginal flora was considered 
(1) normal, when there was a predominance of long blue-colored 
bacilli; (2) intermediate, when there were long blue-colored bacilli 
and short coccobacilli; (3) with BV, when there was a predomi-
nance of short coccobacilli; and (4) with TV, when small piriform 
cells with eosinophilic cytoplasmic granules and pale and eccentric 
nucleus were detected(12,13).

Molecular detection of TV was performed by amplifying frag-
ments of deoxyribonucleic acid (DNA) using PCR. The specimens 
collected from the endocervix with a cytobrush were placed in a 
UCM — Universal Collection Medium QIAGEN Sample & Ensaio 



BV and trichomoniasis: prevalence, associated factors and performance of diagnostic tests 3

DST - J bras Doenças Sex Transm 2023;35:e23351360

Technologies® buffer solution and sent to the Biodiversity Laboratory 
at PUC-GO, where they were frozen at -20°C. DNA extraction was 
performed using the PureLink Invitrogen kit and primers, specific for 
the amplification of the human constitutive gene and Glyceraldehyde-
3-phosphate dehydrogenase (GAPDH)(15).  

A descriptive analysis of the sociodemographic and behavioral 
characteristics of the sample studied was performed. The prevalence 
of BV and genital infections by TV was estimated with a 95%CI. 
Univariate logistic regression analysis was employed to assess the 
association between BV, diagnosed according to the Nugent score, and 
sociodemographic, behavioral and symptom variables. Subsequently, 
the variables that were associated with p values lower than 0.20 were 
included in the multivariate logistic regression analysis. The odds 
ratio (OR) was calculated and adjusted with the respective 95%CI 
and a significance level of 5% (p<0.05).

To evaluate the accuracy and degree of agreement of the bac-
terioscopy (used as the gold standard PCR) for the BV diagnosis, 
considering Amsel, Ison and Hay, the Pap smear, and Nugent, we 
applied the Cohen’s Kappa coefficient to adjust sensitivity, speci-
ficity, positive and negative predictive values, diagnostic precision, 
and the degree of agreement.

In turn, to evaluate the accuracy and degree of agreement of the 
fresh tissue examination, the wet mount test for TV diagnosis, hav-
ing PCR as the gold standard according to the criteria of Nugent, 
we employed Cohen’s Kappa coefficient for adjusting sensitivity, 
specificity, positive and negative predictive values, diagnostic accu-
racy, and the degree of agreement.

RESULTS
The sample consisted of 202 women aged 18 to 72 years. The mean 

age was 43.2, with a standard deviation of 13.7. Among the partic-
ipants, 138 (68.3%) were married or in a common-law marriage; 
158 (79.0%) started sexual activity after the age of 15 years; 163 
(80.7%) completed elementary or high school; 119 (58.9%) were 
self-employed, employed and/or received social security benefits; 
and 152 (75.2%) had an individual income above minimum wage. 
Among behavioral habits, 66 (32.7%) were alcoholics, 21 (10.4%) 
were smokers, and most used no hormonal contraceptives (151; 
74.8%). Condom use was reported by 162 (80.2%) participants, 
and 113 (56.5%) reported having had up to three sexual partners 
in 2018 (Table 1). 

The prevalence of BV according to Nugent, Amsel, simplified 
Amsel, Ison and Hay, and Pap smear was 33.7% (95%CI 27.1–40.6), 
37.6% (95%CI 30.9–44.6), 27.7% (95%CI 21.6–34.4), 34.7% (95%CI 
28.1–41.6), and 23.8% (95%CI 18.0–30.2), respectively (Table 2). 

The prevalence of TV observed through the wet mount test was 
2.5% (95%CI 1.0–5.6), 0.5% by the Pap smear (95%CI 0.08–2.7), 
and 0.5% (95%CI 0.08–2.7) by PCR.

BV showed statistically significant association with complaints of 
abnormal vaginal secretion (OR 2.2; 95%CI 1.1–3.8; p=0.011), and 
pain during sexual intercourse (OR 1.8; 95%CI 1.0–3.4; p=0.042). 
After multivariate analyses, BV diagnosis showed statistically sig-
nificant association with the report of abnormal vaginal secretion 
(adjusted OR 2.2; 95%CI 1.0–4.5; p=0.039) (Table 3).

Table 4 shows the performance of BV diagnosis according to 
different diagnostic criteria, considering the Nugent score as the 

gold standard. The sensitivities observed according to Amsel, sim-
plified Amsel, Ison and Hay, and Pap smear were 47.1% (95%CI 
35.7–58.8), 60.3% (95%CI 48.4–71.1), 97.1% (95%CI 89.9–99.2), 
and 61.8% (95%CI 49.9–72.4), respectively. The specificities, also 

Table 1. Sociodemographic characteristics and behavioral hab-
its of  the 202 participants assisted at the gynecological outpa-
tient clinic in Goiânia (GO), 2018.
Variables n %
Age group 

18–43 years old 101 50.0
Over 43 years old 101 50.0

Education
Elementary level or high school 163 80.7
Higher level 39 19.3

Functional status
Employee, self-employed or pension beneficiary 119 58.9
Unemployed 83 41.1

Income 
Up to a minimum wage 50 24.8
Above a minimum wage 152 75.2

Smoker
Yes 21 10.4
No 180 89.6

Alcoholic
Yes 66 32.7
No 136 67.3

Marital status
Married or in a stable union 138 68.3
Single or widow 64 31.7

Age of sexual activity onset
Up to 15 years old 42 21.0
Over 15 years old 158 79.0

Condom use
Yes 162 80.2
No 40 19.8

Number of sexual partners
Above 3 87 43.5
Up to 3 113 56.5

Relationship time with last partner
Up to 11 months 30 14.9
12 months or more 172 85.1

Table 2. Prevalence of  bacterial vaginosis based on Nugent, 
Amsel, simplified Amsel, Ison and Hay, and Pap smear of  the 
202 participants treated at a gynecological outpatient clinic in 
Goiânia (GO), 2018.
Diagnostic criteria* n Prevalence (95%CI)
Nugent score 68 33.7 (27.1–40.6)
Amsel criteria 76 37.6 (30.9–44.6)
Simplified Amsel criteria 56 27.7 (21.6–34.4)
Ison and Hay score 70 34.7 (28.1–41.6)
Pap smear 48 23.8 (18.0–30.2)

*Amsel criteria: gray secretion; Whiff: foul odor test; pH greater than 4.5; 
fresh clue cells: 3 positives = positive; Simplified Amsel criteria: gray 
secretion; Whiff: foul odor test; pH greater than 4.5; Nugent score 3 or 
4 = positive; Ison and Hay score: Grade III = positive; Pap smear: short 
coccobacilli and clue cells.
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according to Amsel, simplified Amsel, Ison and Hay, and Pap smear 
were 29.9% (95%CI 22.8–38.1), 21.6% (95%CI 15, 5–29.4), 97.0% 
(95%CI 92.6–98.8), and 95.5% (95%CI 90.6–97.9), respectively. 
The diagnostic accuracy according to Amsel, simplified Amsel, 
Ison and Hay, and Pap smear was 35.6 (95%CI 29.4–42.5), 34.7 
(95%CI 28.4–41.5), 97.0 (95%CI 93.7–98.6), and 84.2 (95%CI 
78.5–88.6), respectively.

For the BV diagnosis, considering the Nugent score as the gold 
standard, the degree of agreement was weak, according to Amsel 
(k=0.2) and simplified Amsel (k=0.1); strong, through the Pap smear 
(k=0.6); and almost perfect through Gram-stained bacterioscopy and 
according to Ison and Hay (k=0.9) (Table 4).

Compared to PCR, for the TV diagnosis, the Pap smear showed 
sensitivity and specificity of 100% (95%CI 20.6–100.0) and 100% 
(95%CI 98.1–100.0), respectively, with a degree of agreement of 1 
(95%CI 0.9–1.1). The wet mount examination of vaginal contents 
revealed no sensitivity 0.0% (0.0–79.3) and no degree of agreement 
-0.0% (95% CI: -0.1–0.1) in TV diagnosis through PCR (Table 4).

DISCUSSION
The results of this study indicated that the prevalence of BV was 

high, and the prevalence of TV was low, according to both clini-
cal and laboratory criteria. Most study participants presented no 

Table 3. Association between bacterial vaginosis and sociodemographic, behavioral and symptom variables in the 202 participants 
assisted at a gynecological outpatient clinic in Goiânia (GO), 2018.

Variables
Bacterial Vaginosis

OR* (95%CI) p Adjusted OR†

(95%CI‡) pPresent
n (%)

Absent
n (%)

Age (years)
Over 43 31 (45.6) 70 (52.2) - - - -
Up to 43 37 (54.4) 64 (47.7) 0.7 (0.4–1.3) 0.372 - -

Education (level)
Higher education 54 (79.4) 109 (81.3) - - - -
Elementary/High school 14 (20.5) 25 (18.6) 0.8 (0.4–1.8) 0.748 - -

Income (wage)
Over one 49 (72.0) 103 (76.8) - - - -
Up to one 19 (27.9) 31(23.1) 1.2 (0.6–2.5) 0.454 - -

Smoking
No 60 (88.2) 120 (89.5) - - - -
Yes 7 (10.2) 14 (10.4) 1.0 (0.3–2.5) 0.372 - -

Drinking
No 42 (61.7) 94 (70.1) - - - -
Yes 26 (38.2) 40 (29.8) 1.4 (0.7–2.6) 0.230

Marital status
Married/common-law marriage 46 (67.6) 92 (68.6) - - - -
Widow/single 22 (32.3) 42 (31.3) 1.0 (0.5–1.9) 0.021 - -

Age of sexual debut
Over 15  51 (75.0) 107 (79.8) - - - -
Up to 15 15 (22.0) 27 (20.1) 1.1 (0.5–2.3) 0.674 - -

Condom use
Yes 55 (80.8) 107 (79.8) - - - -
No 13 (19.1) 27 (20.1) 0.9 (0.4–1.9) 0.862 - -

Number of sexual partners
Up to 3 36 (52.9) 77 (57,4) - - - -
Over 3 32 (47.0) 55 (41,0) 1.2 (0.6–2.2) 0.466 - -

Complaint of abnormal secretion
No 31 (45.5) 86 (64.1) - - - -
Yes 37 (54.4) 48 (35.8) 2.2 (1.1–3.8) 0,011 2.2 (1.0-4.5) 0.039

Complaint of foul odor 
No 48 (70.5) 106 (79.1) - - - -
Yes 20 (29.4) 28 (20.9) 1.5 (0.8–3.0) 0.179 0.8 (0.3-1.9) 0.635

Complaint of itching 
No 48 (70.5) 103 (76.8) - - - -
Yes 20 (29.4) 31 (23.1) 1.3 (0.7–2.6) 0.332 - -

Complaint of pain during intercourse
No 39 (57.3) 96 (71.6) - - - -
Yes 29 (42.6) 38 (28.3) 1.8 (1.0–3.4) 0.042 1.7 (0.9-3.2) 0.098

*OR: gross odds ratio; †OR2: adjusted odds ratio; ‡CI: confidence interval.
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risk behavior for STIs. The only associated factor with BV was the 
report of abnormal vaginal secretion. The diagnostic methods with 
the best performance for BV, compared to the Nugent score, were 
Pap smear and Gram-stained bacterioscopy, according to the Ison 
and Hay score. For TV, the best performance method, compared to 
PCR, was Pap smear.

The prevalence of BV in the five diagnostic methods used was high 
and similar to previous studies(8,19). On the other hand, the prevalence 
of TV through PCR, Pap smear, and wet mount test was low in the 
area where the study was conducted. This prevalence disagrees with 
WHO incidence estimates, which point to TV as one of the curable 
STIs with the highest incidence worldwide(1). Studies in Africa also 

Table 4. Evaluation of  the performance of  the diagnosis of  bacterial vaginosis and trichomoniasis in the 202 participants attended 
at a gynecological clinic in Goiânia (GO), 2018.

Nugent score BV Estimated performance
% (95%CI)Positive n (%) Negative n (%)

Amsel criteria 

Positive 32 (47.0) 94 (70.1)
Sensitivity 47.1 (35.7–58.8)
Specificity 29.9 (22.8–38.1)

Positive predictive value 25.4 (18.6–33.7)

Negative 36 (52.9) 40 (29.8)
Negative predictive value 52.6 (41.6–63.5)

Diagnostic accuracy 35.6 (29.4–42.5)
Kappa index 0.2 (0.3–0.1)

Simplified Amsel

Positive 41 (60.2) 105 (78.3)
Sensitivity 60,3 (48.4–71.1)
Specificity 21.6 (15.5–29.4)

Positive predictive value 28.1 (21.4–35.9)

Negative 27 (39.7) 29 (21.6)
Negative predictive value 51.8 (39.0–64.3)

Diagnostic accuracy 34.7 (28.4–41.5)
Kappa index 0.1 (0.2–0.03)

Ison and Hay

Positive 66 (97.0) 4 (2.9)
Sensitivity 97.1 (89.9–99.2)
Specificity 97.0 (92.6–98.8)

Positive predictive value 94.3 (86.2–97.8)

Negative 2 (2.9) 130 (97.0)
Negative predictive value 98.5 (94.6–99.6)

Diagnostic accuracy 97.0 (93.7–98.6)
Kappa index 0.9 (0.8–1.1)

Pap smear 

Positive 42 (61.7) 6 (4.4)
Sensitivity 61.8 (49.9–72.4)
Specificity 95.5 (90.6–97.9)

Positive predictive value 87.5 (75.3–94.1)

Negative 26 (37.2) 128 (95.5)
Negative predictive value 83.1 (76.4–88.2)

Diagnostic accuracy 84.2 (78.5–88.6)
Kappa index 0.6 (0.5–0.8)

PCR TV Estimated performance
% (95% CI)Positive n (%) Negative n (%)

Wet mount

Positive 0 (0.0) 5 (2.5)
Sensitivity 0.0% (0.0–79.3)
Specificity 97.5% (94.3–98.9)

Positive predictive value 0.0% (0.0–43.4)

Negative 1 (0.5) 196 (97.0)
Negative predictive value 99.5% (97.2–99.9)

Diagnostic accuracy 97.0% (93.7–98.6)
Kappa index -0.0% (-0.1–0.1)

Pap smear 

Positive 1 (0.5) 0 (0.0)
Sensitivity 100% (20.6–10.0)
Specificity 100% (98.1–10.0)

Positive predictive value 100% (20.6–10.0)

Negative 0 (0.0) 201 (99.5)
Negative predictive value 100% (98.1–10.0)

Diagnostic accuracy 100% (98.1–10.0)
Kappa index 1 (0.9–1.1)

Amsel criteria: gray discharge; Whiff: foul odor test; pH greater than 4.5; fresh clue cells: 3 positives = positive; Simplified Amsel criteria: gray secretion; 
Whiff: foul odor test; pH greater than 4.5; Nugent score 3 or 4 = positive; Ison and Hay score: Grade III = positive; Pap smear: short coccobacilli and 
clue cells.
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showed low sensitivity (31.6%) and high specificity (100%) of the 
wet mount test in TV diagnosis with PCR as the gold standard(20).

Other studies conducted in the South and Central-Western regions 
of Brazil likewise found a low prevalence of TV, ranging from 2 to 
9% in women attending a gynecological clinic(8,21).

Corroborating these studies, in a population-based study con-
ducted in the United Kingdom, involving 15,000 women, the prev-
alence was also low (0.3%)(22). Nevertheless, considering the low 
coverage in screening asymptomatic patients for TV, it is necessary 
to perform molecular tests in clinical settings, taking into account 
the symptoms and the demographic region(22).

The United States Centers for Disease Control and Prevention 
(CDC) recommend screening for TV in high prevalence popula-
tions(1). Nonetheless, the high rates of asymptomatic infection, the 
low sensitivity of the clinical diagnosis, the scarce use of molecular 
methods, and the lack of population-based studies hinder the preva-
lence estimate of this infestation in Brazil and, more specifically, in 
the Central-Western region. The probable regional variation in the 
distribution of this STI and the evidence that a large proportion of 
those infected is asymptomatic and, like symptomatic ones, suscep-
tible to complications(1,2) point to the need for a better assessment of 
its prevalence in different regions of Brazil.

The high prevalence of BV, according to the Nugent score, in 
the present study was similar to that observed in previous studies. A 
systematic review study showed a high prevalence of BV in North 
America, ranging from 5.8 to 29.2%, and in South Africa, rang-
ing from 34 to 58.3%(5). Likewise, the mean prevalence was high 
(25.4%) in studies conducted in Brazil, in particular, in Goiânia, it 
was 25.5%(8,19).

In this study, BV was significantly associated with abnormal 
vaginal secretion, a finding in accordance with other studies(19,23). 
Furthermore, there is evidence that BV is the most frequent cause 
of visits to a gynecology clinic during reproductive age(24).

Asymptomatic women can also be diagnosed as having BV. 
However, there is no indication of treatment for these patients, con-
sidering the aforementioned diagnosis through laboratory tests(1,2). 
There is, nonetheless, in special cases, little evidence indicating 
treatment for asymptomatic women such as in pregnancy at high 
risk of preterm birth, invasive gynecological procedures, intrauter-
ine device (IUD) insertion, and gynecological surgeries(2). Therefore, 
the indication for treatment, with strong evidence in the literature, 
would be to relieve the symptoms triggered by this condition(1,2).

On the other hand, BV presented no statistically significant 
association with other variables studied, like number of part-
ners, non-use of condoms, complaint of foul odor, age of sex-
ual debut, and marital status. Controversially, despite not being 
considered an STI, the literature demonstrated that associated 
factors are directly related to sexual activity, such as new and/
or multiple partners, high frequency of intercourse, and non-use 
of condoms(25). In addition to these factors, there is evidence of 
an association between BV and behavioral characteristics, such 
as the use of alcoholic beverages and illicit drugs, as well as sex 
work(6,26). Otherwise, the determinants that contribute to the onset 
and relapse are unprotected sex, sex with a new male partner, 
and sexual activity in general(9). Possibly, this association was 
not mentioned in this study due to memory bias or omission of 
information from the participants in the questionnaire. Another 

possibility concerns the sample size, which was sufficient to assess 
the prevalence and performance of diagnostic tests, but insuffi-
cient to assess the associations investigated.

In evaluating the performance of diagnostic methods for BV com-
pared to the Nugent score(11), this study revealed greater diagnostic 
accuracy for the Ison and Hay score, followed by the Pap smear. 
Both bacterioscopy, using the Ison and Hay method, and the char-
acterization of the vaginal flora, using the Pap smear, showed high 
sensitivity and specificity, and a degree of agreement considered 
almost perfect (k=0.8), similar to another study(12,13,27).

The present study also showed a low diagnostic accuracy of 
35.6% (95%CI 29.4–42.5) and a low degree of agreement (k=0.2) 
for the BV diagnosis, according to Amsel criteria(10). The lower 
diagnostic performance of this method may be due to the subjec-
tive conditions present in the clinical evaluation. In addition to the 
inherent subjectivity, compared to laboratory methods, one of the 
difficulties in using Amsel criteria is associated with the need for 
microscopic examination to identify indicator cells during outpa-
tient care(10).

Although cytological examination is not considered the ideal 
test for the diagnosis of genital infections(28), in the present study, it 
revealed high sensitivity, specificity, and degree of agreement, with 
correct diagnosis of the only positive TV case and exclusion of the 
201 negative cases, compared to PCR. On the other hand, the wet 
mount test showed no sensitivity or agreement with TV diagnosis, 
compared to PCR. Thus, the five positive cases of TV through the 
wet mount test were not detected by PCR, which points to the sub-
jectivity of this assessment, conducted during the gynecological 
consultation, despite being based on the movement of the protozoan 
between the slide and the coverslip(14).

Strengths
Among the strengths of this study, we mention, as a gold stan-

dard, the use of bacterioscopy, according to the Nugent score for the 
diagnosis of bacterial vaginosis, and PCR for the diagnosis of TV.  

Limitations
Among the possible limitations of the present study are (1) the 

small sample size; (2) the fact that the participants were selected 
from only one health unit; (3) the data collection through interviews, 
which implies memory bias; and (4) subjectivity. The latter must 
be considered in the clinical evaluation of vaginal secretion, which 
is one of the four Amsel criteria for BV diagnosis, also used in this 
study for the TV diagnosis.

CONCLUSION
In conclusion, the study showed a high prevalence of BV and a 

low prevalence of TV in the samples studied. Moreover, the methods 
with the best diagnostic accuracy for BV, compared to the Nugent 
score, were the methods of easy access and greater applicability in 
the daily clinic, such as bacterioscopy stained by the Gram method, 
according to the Ison and Hay score, followed by the Pap smear. On 
the other hand, the method with the best diagnostic performance for 
TV, compared to PCR, was the Pap smear.
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