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Summary 

� The importance of accurate, reproducible and rapid laboratory methods to diagnose the 
cause of vaginitis symptoms has increased as recent data suggest an association between 
bacterial vaginosis, candidiasis and trichomoniasis, and obstetrical and gynecological 
complications. 

 
� These are diagnostically complex diseases and in some incidences more than one disease 
state may be present. 

 
� Currently, the diagnosis of the cause of vaginitis symptoms requires both the assessment of 
clinical symptoms (vaginal discharge, odour, appearance, discomfort) and the performance 
of diagnostic tests (pH, microscopic evaluation, whiff test, occasionally cultures). 

 
� There is a need for scientific evidence to establish a causal relation or association of bacterial 
vaginitis, candidiasis and trichomoniasis with such serious gynecological and obstetrical 
conditions as late onset miscarriage, preterm birth, postabortal pelvic inflammatory disease, 
post caesarian section endometritis and HIV. Without this information, it is difficult to set 
the acceptable limits of sensitivity and specificity for diagnostic tests. 

 
� The primary studies of accuracy included in this assessment are of fairly poor 
methodological quality and design. Moreover, the scientific evidence to date suggests 
relatively poor diagnostic performance. The accuracy of the clinical criteria used for the 
diagnosis of these three disease states also needs to be re-evaluated.  

 
� Most of the published studies located are from researchers in the United States and other 
countries. Guidelines based on existing evidence should take into account that  the results 
from these studies are not generalizable to the situation in Alberta since the practice 
patterns seem to be very different. 

 
� For the fiscal year 1997/98 in Alberta, 16,473 women of childbearing age had a confirmed 
diagnosis of either one or a combination of bacterial vaginosis, candidiasis and 
trichomoniasis. Females between the ages of 21 to 25 years are the population at highest 
risk. 

 
� There seem to be some promising tests on the horizon but these are expensive techniques 
requiring specialized skills. Antibody and DNA based techniques have the potential to 
increase accuracy and decrease the time taken for laboratory identification. Further work is 
needed on their cost effectiveness in routine application. 
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Introduction 

This report has been prepared following a request from the provincial Clinical Practice 
Guidelines Program for information on the accuracy of diagnostic tests for the detection of 
bacterial vaginosis (BV), vulvovaginal candidiasis (VVC) and trichomoniasis in females of 
reproductive age. The intention of this document is to provide background and scientific 
evidence for the potential development of a provincial guideline.  
 
The focus of the report is the diagnosis of vaginitis, an inflammation of the vagina, and 
vaginosis, an imbalance in the normal flora of the vagina without inflammation.  Specifically, 
this assessment looks at the analytical performance (sensitivity, specificity, positive and 
negative predictive values) of the current or new diagnostic tests for BV, VVC and 
trichomoniasis.  The methodology used for the literature review is outlined in Appendix A. 
 
Vaginal infections are frequently the cause of distress and discomfort in adult women.  The 
American College of Obstetricians and Gynecologists and others have noted that symptoms of 
vaginitis are the most common gynecologic problem seen by obstetricians/gynecologists and 
physicians providing primary care (19,30,49). Vaginal discharge was listed among the top 25 
reasons for physician consultation (19).  
 
The vaginal ecosystem is a complex biosphere composed of a great variety of microorganisms; 
these interact in various ways to maintain a balanced or healthy state. The ecosystem is in a 
constant state of flux and its equilibrium is constantly challenged by both endogenous and 
exogenous factors (16). Factors that may alter the delicate equilibrium are the following: 
antibiotics, hormones, contraceptive preparations (oral and topical), douches, sexual 
intercourse, presence of foreign bodies such as IUDs, alterations in immune status, sexually 
transmitted diseases, stress and change in partners (21,49). 
 
The concept of an unbalanced versus a diseased vaginal ecosystem needs be understood by 
both the patient and the physician.  Diseases of the vagina which may cause an abnormal 
vaginal discharge may fall into one of three categories:  infectious, allergic and neoplastic; 
whereas an unbalanced ecosystem, referred to as vaginosis, reflects a disturbance which has 
caused an alteration in the vaginal microflora (16). It is common for the terms vaginitis and 
vaginosis to be used interchangeably in clinical and laboratory practice (Rennie, personal 
communication). 
 
Bacterial vaginosis (40%-50% of cases) is the most common cause of vaginitis symptoms among 
women of childbearing age in the United States, followed by candidiasis (20%-25%) and 
trichomoniasis (15%-20%) (44). In Alberta during the fiscal year 1997/98, 70% of all women of 
childbearing age for whom at least one physician service for symptoms of vaginitis was paid 
for by Alberta Health, had a diagnosis of BV, 30% had a diagnosis of candidiasis and less than 
1% had a diagnosis of trichomoniasis.  
 
Vaginitis symptoms usually include vaginal discharge, odour, irritation, burning and/or itching, 
dipuria for frequency. The importance of accurate, reproducible and rapid laboratory methods to 
diagnose the cause of these symptoms has increased as recent data suggest an association 
between these vaginal syndromes and obstetrical and gynecological complications (5). 
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Diagnostic tests 

The cause of vaginitis/vaginosis cannot be adequately determined solely on the basis of clinical 
symptoms or a physical examination.  Laboratory tests such as microscopic evaluation of 
vaginal fluid are required for a correct diagnosis (30).  Microscopic evaluation may include the 
assessment of three characteristics of the secretions obtained from the vagina: the appearance of 
squamous epithelial cells, the dominant microorganism and/or bacterial morphotype and the 
presence or absence of white blood cells. To distinguish if normal and/or abnormal vaginal 
flora are present by microscopic evaluation, it is important to note the proportion of normal to 
abnormal flora. On this premise, culture methods are less useful for the diagnosis of vaginal 
infections (28). 
 
In the early 1980’s, Amsel produced a set of diagnostic criteria which are still used today. 
Although the criteria were specific to the diagnosis of BV, they have been adapted for use in the 
diagnosis of candidasis and trichomoniasis. The four general criteria include a description and 
odor of the vaginal secretions, determination of the vaginal pH, microscopic evaluations of a 
saline (wet mount) and a 10% KOH preparation, and an amine test or “whiff” or “sniff” test 
using 10% KOH. Presence of normal vaginal flora includes a white, flocculent discharge, 
negative amine odor, a pH of 3.8 to 4.2, and a predominance of relatively large rod shaped 
bacteria microscopically (28). 
 
The accurate diagnosis of vaginitis/vaginosis is subject to many variables: patient factors, 
clinician and laboratory staff skill, specimen sampling and processing, and interpretation (18). 
Specimen collection procedures are outside the scope of this assessment.  However, these seem 
to be more of an issue for the diagnosis of vulvovaginal candidiasis.  Several authors have 
noted that there are no guidelines for obtaining a microbiological sample for the culture 
diagnosis of VVC (12,47).  Most clinicians use a vaginal speculum for the clinical examination 
and vaginal swabs are obtained from any part of the vagina.  In a study comparing the 
sensitivity of different sampling sites, vaginal fluid from the anterior fornix proved to be the 
most sensitive and reliable in confirming the diagnosis in symptomatic cases of candidiasis (47). 
 
The transport of vaginal specimens is not addressed in this assessment. It seems, however, to be 
of greatest importance when performing a microscopic diagnosis of trichomoniasis. In order to 
preserve the motility of Trichomonas vaginalis (T.v.), specimens should not be refrigerated but 
maintained at body temperature and examined quickly after collection (28). 

Practice patterns in Alberta 

In the United States, since the Clinical Laboratory Improvement Act of 1988, there has been an 
increased focus on the performance and accuracy of conventional diagnostic tests for vaginosis 
and vaginitis (5,17). As a result of this legislation, the pH, the saline wet mount, the amine test 
and 10% KOH microscopic examination have been classified as “physician-performed 
microscopy” tests. 
 
In Alberta, all of these tests, including pH evaluation, are performed by laboratory 
professionals (Rennie, Ballantine, personal communications). In fact, very few physicians have 
microscopes in their offices and if microscopes are available, the willingness and time to 
perform these tests is not (Ballantine, personal communication). 
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In Alberta, specific data are not routinely collected on incidence or prevalence and costs of 
health services (laboratory and physician) for BV, VVC and trichomoniasis among women of 
childbearing age (between 12 and 55 years according to the World Health Organization). Data 
on this age group were obtained from the Alberta Health Care Insurance Plan payments to the 
physician database for the fiscal years 1996/97 and 1997/98.  Analyses of these data are 
presented in the tables in Appendix B. 
 
The estimated age standardized, physician contact prevalence rates for confirmed diagnosis of 
these diseases are 1.9% for 1996/97 and 1.8% for 1997/98. These prevalences are 
underestimates.  When a claim is submitted for payment with a diagnostic code, it does not 
mean the diagnosis was made at the time of the service.  It usually indicates that the diagnosis 
was made before this service was provided.  Most services could have been provided during 
the diagnostic process when no definitive diagnosis was available. Initial claims are usually 
submitted under generic codes.  Prevalences are also under estimated because patients who 
received services at STD clinics are not included.  These physician visits are not captured on the 
database.  This limitation, in particular, would lead to an underestimation of physicians’ 
services for trichomoniasis.  Furthermore, emergency department visits may not be included.  
 
For both fiscal years, 88% of physician services were provided by general practitioners and a 
little over 10% obstetricians and gynecologists. There were approximately 20,000 visits for each 
fiscal year and physician services’ costs were estimated to be $480,000, giving an average cost 
per visit of about $24.  This cost is an underestimate, nor does it include the costs of related 
diagnostic tests or laboratory services and medications. These data, such as costs, types and 
numbers of diagnostic tests, are not available. 

Bacterial vaginosis 

BV is an ecological problem due to a change in the balance among different types of bacteria in 
the vagina (30,32,48).  Instead of the normal predominance of lactobacilli, increased numbers of 
bacteria such as Gardnerella vaginalis, Bacteroides, Mobiluncus, and Mycoplasma hominis are found. 
However, there is no inflammation of the vaginal walls and cervix (6,33). 
 
Lactobacillus species represent over 90% of the bacteria present in the normal vagina and control 
the vaginal flora at a pH of less than 4.5 (30,40,46,48).  Low pH inhibits the growth of anaerobic 
bacteria.  In BV, anaerobes predominate, increasing by at least 100 to 1000 fold and the vagina 
becomes less aerobic (40,46).  The role of the anaerobes and Gardnerella vaginalis (G.v.) in 
causing BV is not yet fully understood (40).  Factors causing the change in flora are poorly 
understood.  Postulates include the menstrual cycle, concomitant infections, sexual activity, 
contraceptive methods and antibiotic use (40). 

Epidemiology 

BV is the most common cause of vaginitis symptoms and signs among women of childbearing 
age (30).  However, the true etiology of BV remains unknown (17). The reported prevalence and 
incidence rates across several studies vary broadly (21,37,44).  Rates vary depending on the 
populations studied.  In the United States, prevalence rates of 17% to19% in family planning 
and student health clinics, of 24% to 37% in STD clinics and of 10% to 29% among pregnant 
women have been cited (44). These variations may be due to the lack of a clear description of 
the population being studied and the absence of a uniform case definition (27,37). 
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There is also controversy about the association or causal relation of BV with urinary tract 
infections, chorioamnionitis, late onset miscarriage, preterm birth, postabortal pelvic 
inflammatory disease, and post caesarean section endometritis (13,20,30,38,40).  Some authors 
believe that a causal relationship has not been proven and suggest that BV is merely a marker 
of hormonal changes, coexisting infections, or other unidentified risk factors (32,37). Others 
believe that a causal relationship has been established or that there is a growing body of 
evidence to suggest it (30,44).   
 
In the opinion of the Social and Sexual Issues Committee of the Society of Obstetricians and 
Gynecologists of Canada,… “although not proven by case control studies, treatment of 
asymptomatic women prior to invasive pelvic surgery, such as an abortion, insertion of an 
intrauterine contraceptive device or endometrial biopsy, may be appropriate” (48).  Priestley 
and Kinghorn support this position based on their review of BV (37). Guidelines recently 
released from the United States Centers for Disease Control and Prevention recommend 
treating asymptomatic high-risk pregnant women with symptoms of BV (17).  

Clinical signs and symptoms 

The most typical symptoms are an unpleasant, “fishy” vaginal discharge that is more noticeable 
after unprotected intercourse.  It is believed that  G.v. and anaerobes generate amino acids and 
decarboxylases that produce volatile malodorous amines from amino acids in the presence of 
elevated pH (20). Dysuria, dyspareunia and vulvar itching are rare because there is no 
inflammatory response (44,46).  The labia and vulva are generally not erythematous or 
edematous (46). 
 
Nearly 50% of women with BV are asymptomatic (44,46).  The accuracy of this figure may be 
diputed since it depends on the definition of symptomatic and the target population. 

Diagnostic tests 

Gardner and Dukes’ description in 1955 of a malodorous, homogenous vaginal discharge with 
a pH of 5.5-6.0, an absence of lactobacilli, and the presence of vaginal clue cells, still forms the 
basis of diagnosis today (37).  Amsel and colleagues expanded on this observation and 
developed four criteria.  Diagnosis is made when at least 3 out of 4 criteria are met:  pH 4.5 or 
greater; positive whiff test; wet mount showing more than 20% of epithelial cells as ‘clue’ cells 
(squamous epithelial cells coated by adherent bacteria) and greyish homogeneous discharge 
(25,40,41,48).  
 
The use of composite diagnostic criteria is important since vaginal discharge is a subjective 
measure.  Testing alone for the pH of vaginal secretions is useful for ruling out BV or, if it is 
elevated, to alert physicians to look for ‘clue’ cells.  However, pH can be altered by the presence 
of blood, mixed bacterial infections, semen and alkaline douches or creams (18,21,51).  
 
The use of the composite clinical criteria described by Amsel is considered the “gold standard” 
approach to BV diagnosis.  It was the first standardized technique introduced for diagnosing 
BV (20,29).  However, some believe that the optimal method of diagnosing BV in clinical 
practice remains unknown because of the inherent subjective nature of most of the clinical 
criteria resulting in interclinician variability (6,29,31,41).  
 
There are issues related to the consistency of microscopic examinations and the technical skills 
required.  Some researchers feel that the wet mount is easy to perform within a clinical setting 
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and avoids the need for more exact interpretive criteria as described by Spiegel and later 
modified by Nugent for the Gram stain method (31).  Cuff and colleagues suggest that 
Nugents’ criteria are now the “gold standard” for diagnosing BV (6). 
 
The two most common microscopic examinations are saline preparations and the Gram stain. 
Martius reported sensitivity ranges from 62% to 92%, specificity ranges from 66% to 95%, 
positive predictive value (PPV) ranges from 57% to 81% and the negative predictive value 
(NPV) of 98% for the Gram stain (25). The Gram stain method focuses on the quantification of 
bacterial morphotypes.  The two methods quoted most frequently are the Gram stain criteria 
developed by Spiegel and Nugent. Both methods use a magnification of x 1000 and exact 
morphotype counts are conducted (50). Nugent’s criteria includes an additional morphotype 
and the scoring method is different to that employed by Spiegel. Most laboratories in Canada 
use the Gram stain employing Nugent’s scoring (Rennie, personal communication). 
 
Thomason et al. described another Gram stain method using a magnification of x 400, with no 
exact enumeration of morphotypes and the identification of the presence or absence of ‘clue’ 
cells (50). The ‘clue’ cell wet mount method requires a magnification of x 400.  To be recognized 
as a ‘clue’ cell, the vaginal epithelial cell has to have its borders obscured by attached bacteria 
(51).  BV is considered present if only one ‘clue’ cell per field in 20 fields is seen (51).  According 
to Thomason and colleagues, BV is considered present if ‘clue’ cells are seen in at least two of 20 
fields and nonlactobacilli morphotypes exceed lactobacilli in the majority of the fields.  
 
Thomason and colleagues compared all three Gram stain methods to Amsel’s clinical criteria 
and found they all gave comparable results (50).  Several advantages were listed for their Gram 
stain method. The lower magnification allows the examiner to scan more fields, less time is 
required and it can be performed quite readily by a clinician (50). They showed that their 
interpretive method, when compared to the clinical diagnosis of BV, had a sensitivity of 86%, a 
specificity of 93%, a PPV of 84% and an NPV of 94%. 
 
Some authors (44) are concerned that there seems to be an overdiagnosis of BV while others 
worry about underdiagnosis (32).  This in some way shows the complexities involved in 
confirming a diagnosis of BV.  In as many as 50% to 60% of healthy asymptomatic women, G. v. 
may be detected (44).  There is general agreement, however, that culture has no part or is rarely 
indicated in the diagnosis of BV because of the polymicrobial nature of the infection 
(6,7,22,26,38,44,46). 

Candidiasis 

Vulvovaginal candidiasis is sometimes referred to as candidal vaginitis, monilial infection, or 
vaginal yeast infection.  The species, Candida albicans (C.a.), is responsible for 80% to 92% of 
episodes of VVC (21,43,44). 

Epidemiology 

Candida, or yeast, is present as part of the normal vaginal flora in 15% to 20% of healthy adult 
women and in up to 30% to 40% of pregnant women (10,48). Approximately 70% to 75% of all 
women experience symptoms of infection caused by Candida at least once and 40% have 
recurrent infections (15,30).  In the U.S., the incidence of mycotic vaginitis has doubled between 
1980 and 1990.  These incidence data have been associated with an 80% increase in the number 
of prescriptions written for antimycotics during that time span (19).  There are serious doubts 
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about the accuracy of self-diagnosis, creating concern over abuse of over the counter 
antimycotic drugs for noninfectious entities (44,45).  Antimycotic drugs may mask another 
cause of vaginitis signs or symptoms (2). The estimated frequency of mixed infections is 10% 
with an increased frequency in patients seen at STD clinics (45). 
 
Factors that predispose women to VVC are:  pregnancy, diabetes, HIV infection, higher dosage 
of oral contraceptives, antibiotic or corticosteroid use, immunosuppression, and history of 
recurrent VVC (3,30,39,44).  Women with frequent or difficult to treat VVC should be 
considered for HIV testing since recurrent yeast infections can be a marker for immune 
deficiency (6). Other factors that may increase the incidence of VVC include the use of douches, 
perfumed feminine hygiene sprays, topical antimicrobial agents, and tight, poorly ventilated 
clothing and underwear (30). 

Clinical signs and symptoms 

Subjective patient complaints include perineal and vulvar itching (pruritus), soreness, dysuria, 
dyspareunia, and burning with variable volume discharge (3,44). Pruritus, affecting 90% of all 
patients, is usually the primary presenting symptom (11). Clinical signs may include vulvar 
erythema, edema and fissure (44).  Findings of cheesy, clumpy, nonmaldorous discharge on 
pelvic examination are indicative of VVC, although vaginal discharge is not a usual symptom 
(3,21).  One study indicates that the most specific symptom complex, pruritus without 
discharge, is predictive of VVC in 38% of patients (3). 
 
Distinction between clinical VVC and asymptomatic colonization is difficult because symptoms 
and signs indicative of VVC overlap with those of other vaginal conditions (2)(10).  Two studies 
looked at the correlation between clinical signs and symptoms and diagnostic laboratory tests 
(10,53).  Eckert and collegues developed a simple algorithm which may identify 90% of women 
attending an STD clinic with VVC (10). 

Diagnostic tests 

A microscopic examination of saline preparation of the vaginal secretion may show  budding 
yeast cells in approximately 30% to 50% of cases (45).  The vaginal pH is usually normal 
between 3.8 and 4.2.  After vaginal pH is checked, KOH (amine test) is added to the vaginal 
secretion.  There should be no fishy odor.  The addition of KOH alters the shape of the yeast 
cells and upon microscopic examination, budding yeast cells are observed in about 50% to 70% 
of women with yeast infections (2,11). Reed and Eyler note that in 37% to 81% of patients with 
VVC, the wet mount and 10% KOH preparation were falsely negative (38). Microscopic 
assessment may fail to detect yeast infections because of the presence of non-albicans species 
and an inadequate number of microorganisms (1).  Furthermore, the interpretation of these 
percentages depends on the case definition used to define a positive yeast infection. Most 
laboratories in Canada use the Gram stain for identification of yeast (Rennie, personal 
communication). 
 
In 85% to 90% of cases, yeast isolates from the vagina are identified as C.a. (43). The remainder 
of the yeast infections are caused by C. glabrata and C. tropicals, both of which are generally less 
virulent but are capable of inducing vaginitis. 
 
Use of culture such as Sabouraud’s agar for the recognition of yeast infections has been 
challenged. Various studies have reported that anywhere from 10% to 55% of women, who are 
asymptomatic, harbor Candida species detected in culture (3,16,19,43,53).  One author suggests 
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that overdiagnosis of Candida infection may occur when culture is used as the “gold standard” 
(3). Zdolsek and colleagues (53) found that only 30% of the culture-positive women also had a 
positive wet mount.  They suggested that the results may be biased due to the fact that the 
gynecologic examination and history taking are done by the same individual who reads the wet 
mount.  The culture is usually performed and interpreted by laboratory personnel who may or 
may not be aware of the initial diagnosis. However, it is conceded that in patients with 
symptomatic vaginal complaints, normal pH, lack of vaginal odour and negative microscopic 
results, culture should be performed (6,10,45,53). Conversely, culture is not required in patients 
with compatible clinical symptoms, normal pH and budding yeast cells observed 
microscopically (1,6,44,45) 
 
Another alternative is to use DNA-based techniques which seem to be more sensitive and 
specific than culture and also have the potential to decrease the time taken for laboratory 
identification, since yeast is slow growing in culture (47). However, molecular diagnostic tests 
are generally costly and require specialized skill and expertise. 

Trichomoniasis 

Trichomonas vaginalis, a motile, anaerobic protozoan, is a common sexually transmitted 
infectious pathogen worldwide (23).  However uncommon, T.v. has been shown to survive in 
hot tubs, tub water and chlorinated swimming pools (6). 

Epidemiology 

It is estimated that one in five sexually active women will be infected with T.v. in their lifetime. 
Transmission is mainly by physical contact as T.v. can only survive outside the host for a short 
period of time (4,28). 
 
In the United States annually, an estimated 8 million women are infected with T.v., and the 
annual number worldwide is approximately 180 million (9,35,44).  However, the validity of this 
estimate for the U.S. has been questioned on the grounds that this STD is not reportable, it is 
difficult to establish a diagnosis of trichomoniasis and the different laboratory tests used vary 
in their ability to detect this infection (4).  
 
In pregnancy, the reported prevalence rate of trichomoniasis ranges from 9% to 47% (9).  
Several studies associate both symptomatic and asymptomatic T.v. infections with pathogenesis 
of preterm birth, preterm rupture of membranes and post-hysterectomy cuff infections 
(8,9,23,42). Recently, it has been suggested that T.v. infection can predispose individuals to HIV 
(4,30,35,42). 

Clinical signs and symptoms 

Clinically, the disease is difficult to diagnose and virulence is variable among the different 
strains (4). Approximately 50% of symptomatic women experience vulvovaginal irritation and 
pruritus, occasionally dysuria, and pain on intercourse (2,21,44).  In less than 25% of the cases, 
punctate lesions or “strawberry cervix” is present (2).  Most often the vaginal discharge is foul 
in odor, copious, frothy and yellow-gray or green in color (2,21). 

Diagnostic tests 

Diagnosis is based on finding a pH of greater than 4.5 in the vaginal secretions and, in about 
60% of symptomatic women, the presence of motile pear shaped cells with flagella on 
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microscopic examination (42,44,48). When motility is lost, it is difficult to distinguish T.v. from 
white blood cells and there is usually an increased number of polymorphonuclear white blood 
cells with T.v. infection (28,44). Studies have reported a range of false negatives on wet mounts 
from 23% to 58% (38). Therefore, it is necessary to examine fresh specimens as quickly as 
possible after collection (28). KOH will kill the protozoa (21). 
 
Vaginal pH is elevated above 4.5 in as many as 90% of cases.  However, this finding is 
nonspecific as 90% of women with BV also have an elevated vaginal pH (36). One study found 
a significant correlation between T.v. infections and the presence of other microorganisms (34). 
Concurrent BV infection, as identified by the presence of ‘clue’ cells on the wet mount, is 
common (28).  
 
The time-honored approach has been microscopic evaluation by wet mount.  This procedure 
detects 35% to 80% of cases and is dependent on the expertise of the microscopist, among other 
factors (5,9,36,44,52).  
 
Culture remains the most accurate single method for detecting trichomoniasis routinely; 86% to 
95% of cases are diagnosed by this method (36,38,42,44,52).  However, 25% to 50% of women 
are asymptomatic based on T.v. culture results (4,6). Diamond’s medium used for culture is 
considered to be the “gold standard” but the use of traditional culture methods is almost non-
existent in Alberta laboratories except in reference laboratories because it is time consuming 
(Rennie, personal communication). 
 
Various techniques, some very sophisticated, have arisen because of the limitations of culture 
and microscopy methods in detecting T.v. infections. Methods for demonstrating 
trichomoniasis include Papanicolaou (Pap) stain, enzyme linked immunosorbent assay 
(ELISA), direct fluorescent antibody stain, gel diffusion, indirect hemagglutination, latex 
agglutination and DNA probe (4,35). Molecular techniques such as DNA probes are , however, 
expensive and their use requires expertise and skill. 
 
The Pap smear method is appealing because it is routinely used in gynecologic screening for 
cytological abnormalities. However, trichomonads identified from Pap smears lack 
characteristic motility and may be confused with inflammatory cells or cell fragments (52).  
Diagnostic sensitivity and specificity when read by experienced cytopathologists have been 
reported in the range of 33% to 79% and 89% to 100% respectively (2,5,44,52). 

Studies of accuracy 

Primary studies of accuracy for diagnostic tests performed to diagnose BV, trichomoniasis and 
VVC are detailed in Table 1. The criteria used to determine the methodological quality of the 
studies are outlined in Appendix A. Available guidelines published in the United States and 
Canada along with reviews focusing on diagnosis are detailed in Table 2. 
 
In general, the methodological quality of the studies was fairly poor.  Blind and independent 
comparisons, which are of primary value when establishing the validity of study results, were 
very rare or not mentioned (8,9,15,24,36,40-42).  The importance of independence and blinding 
arises out of the potential influence on the results of the “new” test by knowing the results of 
the reference standard.  In some cases (8,23,24) the “new” test was, or in part became, the gold 
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or reference standard and then became the “comparator” to determine if the disease was 
present or absent.  This is inappropriate. 
 
Study populations were assumed to be heterogeneous, often defined by location of services 
such as emergency department, walk in clinic, STD clinic, youth clinic or family planning clinic.  
In some cases, study populations were defined by the specialization of the physician, for 
example, obstetrical or gynecological practice or primary care physician.  The main 
demographic characteristic provided was age.  Ages were usually wide spread (16 to 59 years) 
and in the analysis and reporting of results, ages were not identified as a potential variable.  
 
Also in these study populations, reported prevalences were variable.  As prevalence affects the 
positive and negative predictive values of the diagnostic tests, results of accuracy cannot be 
generalized to other populations outside the study. In other words, accuracy values of 
diagnostic tests vary according to the target population to which the diagnostic test is applied. 
Not only were there variations in study population and location of diagnostic services, but the 
type of health care professional (laboratory technician, nurse practitioner, clinician) who 
performed the clinical and diagnostic tests differed as well.  The skill set and expertise of those 
doing microscopic assessments was mentioned in a number of studies as being an important 
variable that impacts the performance and accuracy of diagnostic tests.  
 
In studies evaluating diagnostic accuracy in the detection of BV, there was a lack of a uniform 
definition for ‘clue’ cells and the number of ‘clue’ cells that would constitute a positive result.  It 
seemed that in some studies just the presence of ‘clue’ cells was considered a positive test. 
Other studies specified that a presence of greater than 20% of epithelial cells as ‘clue’ cells 
determined a positive result (41). Overall, the recommended number of ‘clue’ cells necessary 
for a diagnosis of BV remains controversial (50).  
 
No studies were found, except for that by Thomason et al. (50), which compared the different 
stains available for the detection of lactobacilli and ‘clue’ cells.  Even this study did not include 
the Pap smear for the examination of vaginal discharge. A possible advantage of using the Pap 
smear to diagnose BV, since it is routinely used in gynecologic screening for cytological 
abnormalities, is that other cervical/vaginal pathologies may be identified simultaneously 
(32,35). 
 
Some studies noted that difficulties associated with diagnosing BV, trichomoniasis and G.v. 
might be due to the presence of more than one infection and/or an imbalance in the normal 
flora of the vagina, occurring simultaneously. In Alberta, almost 4% of women with symptoms 
of vaginitis had more than one disease state concurrently.  Multiple disease states of the vagina 
would increase the difficulty of making a correct diagnosis and hence providing the correct 
treatment. By using such new methods as recombinant DNA techniques, the detection of both 
G.v. and T.v. from a single vaginal swab is possible. For example, the Affirm VP system, is a 
PCR based assay which uses specific synthetic oligonucleotide probes to detect each specific 
microorganism (35).  
 
Other issues of note are that there are no good data concerning prevalence and incidence of 
these diseases.  Furthermore, some studies noted that there is still no scientific evidence to 
establish a causal relation or association of BV, trichomoniasis and VVC with such serious 
gynecological and obstetrical conditions as late onset miscarriage, preterm birth, postabortal 



 11

pelvic inflammatory disease, post caesarian section endometritis and HIV.  Perhaps other risk 
factors have yet to be identified.  
 
Without knowledge, and an acceptable degree of certainty, of the seriousness of risk factors and 
the true association of these with each of these disease states, it is difficult to set the acceptable 
limits of sensitivity and specificity for the diagnostic tests.  Is it worse clinically to have false 
positives or false negatives?  If false negatives are acceptable, it would be appropriate to make 
use of the diagnostic test with the highest specificity, so that there would be confidence that a 
positive test result indicated the presence of disease. 

Conclusions 

Existing methods for diagnosis of BV, trichomoniasis and VVC have limitations.  There is a 
need for research studies in several aspects of these diagnostically complex diseases. 
Epidemiological studies on the prevalence and incidence of BV, trichomoniasis and VVC in 
various high-risk populations are needed, along with the identification of risk factors and their 
causal relationships. This will assist in determining the level of accuracy required of the 
diagnostic tests. 
 
In Alberta, the population at highest risk for BV, VVC and trichomoniasis are between the ages 
of 21 to 25 years. The overall prevalence rate of approximately 2% is low due to the various 
limitations of using a physician payment database.  However, it must be kept in mind that this 
is the estimated prevalence in the general population of registered females, not that for a 
specific population (such as women visiting STD clinics or family planning clinics). These 
underestimates also apply to the physician costs, estimated at $500,000 per fiscal year over and 
above the laboratory services costs.  Without appropriate provincial mechanisms for collecting 
this information, the burden of illness and the associated costs remain unknown. 
 
This assessment is limited by the absence of information on the provincial practice patterns for 
the diagnosis of BV, trichomoniasis and VVC by general physicians, gynecologists and 
obstetricians. Researchers in the United States and other countries published the majority of 
studies reviewed for this assessment and hence the Canadian picture is missing. The 
generalizability of the studies’ results is limited for two reasons. First, physician practice 
patterns are different in the U.S. In Alberta, diagnostic tests (pH, microscopic evaluations, 
culture and amine test) are provided by trained technicians or technologists in private or public 
laboratories rather than by physicians in their offices. Second, most of the studies focus on 
specific populations whose services are being provided by specialists not GPs. According to the 
AHCIP’s physician payment data, almost 90% of all physician servicies are provided by GPs. 
 
The accuracy of the currently used clinical criteria for the diagnosis of these three disease states 
needs to be reevaluated. The use of diagnostic laboratory tests in conjunction with clinical 
criteria are necessary for diagnoses. The scientific evidence to date suggests relatively poor 
diagnostic performance in many situations. The commonly-used methods or reference 
standards do not appear to be supported by well designed studies. Further work seems 
necessary to establish standardized criteria for analytical performance of diagnostic laboratory 
tests.  
 
In summary, when diagnosing BV, the most distinguishing feature is the appearance of ‘clue’ 
cells on microscopic evaluation. There is a need to establish the number of ‘clue’ cells which 
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would constitute a clinically positive result. Using standardized scoring methods such as those 
of Nugent or Thomason across the province may be useful. The standardized Gram stain using 
a clear definition of what constitutes a positive test for BV may provide an objective, 
reproducible laboratory test (40,41).  
 
For VVC, the most distinguishing feature is budding yeast cells on microscopic evaluation. It is 
not clear if the wet smear, KOH preparation and the Gram stain should be used individually or 
in some combination with pH to provide the most accurate method for identification.  
 
The microscopic presence of motile protozoa is the most distinguishing feature when T.v. is 
present. However, T.v. is temperature-sensitive with a short survival time outside of the host. 
The Inpouch method for trichomoniasis looks promising since it has the advantage of being set 
up in the physician’s office. This has the potential of maintaining the motile viability of the 
protozoa during transport to the laboratory for incubation, analysis and interpretation.  
 
There seems to be some promising new diagnostic tests on the horizon, though these are 
expensive techniques requiring specialized skills and expertise.  Antibody and DNA based 
techniques have the potential to increase accuracy and decrease the time taken for laboratory 
identification. There is a need to determine how these new tests, in combination with other 
diagnostic techniques, increase the accuracy of diagnosing clinically important BV, VVC and 
trichomoniasis. Further work will be needed to define the appropriate use of these tests in 
routine health care. 
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Study Features Sample Comparison to ref. std. Independent/ blind  Data presented Study conclusions 

(20) 
Giacomini et al. 
1997 
Prospective 
comparative study 
(1990-1993) 
STD  Center, 
Diagnostic Cytology 
Section 

Bacterial 
vaginosis 
 

Included: women attending 
STD center 

Excluded: women with vaginal 
atrophy; treated with vaginal, 
oral or parenteral antibiotics in 
previous 15 days 
Women with intercourse in 
previous 3 days, 
menses/spotting, asked to 
return later  

Age: range not specified 

N: 1,471 (1,578 valid 
examinations)  

Two -slide Pap test (vaginal/ 
cervical/ endocervical 
smear applied to 2 slides) 
compared to clinical 
evaluation by Amsel’s 
criteria (gold standard) 

All patients 
interviewed by  same 
doctor; composite 
clinical criteria to 
diagnose (166/1,578 
diagnosed as 
bacterial vaginosis). 
 
Pap smears 
examined by a senior 
cytotechnician, 
blinded to clinical 
findings. 

Pap test compared to composite 
clinical criteria: 
Sen. of 88.7% (CI 82.7-92.9) 
Spec. of 98.8 (CI 98.0-99.3) 
PPV of 89.8 (CI 83.9-93.7) 
NPV of 98.7 (CI 97.9-99.2) 
agreement: K=0.88 (p<0.001) 
Pap test compared to single criteria: 
good agreement: Pap test vs. wet 
mount (K=0.79); Pap test vs. whiff 
test (K=0.78); Pap test vs. 
discharge (K=0.75)  
poor agreement: Pap test vs. pH 
test (K=0.11) 

These findings support the 
validity of the vaginal Pap 
smear in diagnosing bacterial 
vaginosis and suggest the 
screening of such a disease. 

(40) 
Saidi et al. 
1994 
Prospective 
comparative study 
(Oct-Dec 1992) 
Department of 
genito-urinary 
medicine  

Bacterial 
vaginosis 
 

Included: women attending the 
department who required routine 
STD screening 

Excluded: women who received 
antibiotics or antifugals within 
previous fortnight 

Age: range not specified 

N: 92  

Wet film, sniff test, vaginal 
discharge, pH test (>=5.0) 
and Gram-variable bacilli 
test were evaluated against 
Amsel’s criteria   
 

Not able to determine 
whether the 
comparisons were 
done independently 
and/or blindly. 

Wet film vs. Amsel’s criteria: 
Sen. of 96%; Spec. of 97% 
Sniff test vs. Amsel’s criteria: 
Sen. of 79%; Spec. of 95% 
Discharge vs. Amsel’s criteria: 
Sen. of 86%; Spec. of 75% 
pH test vs. Amsel’s criteria: 
Sen. of 96%; Spec. of 73% 
Gram-variable bacilli test vs. 
Amsel’s criteria: 
Sen. of 100%; Spec. of 92% 

The clue cell test was the 
most sensitive and specific. 
 
Both amine test (high 
specificity) and pH test (high 
sensitivity) are very easy and 
available. 
 
Discharge was poorly 
correlated and is the most 
subjective criterion. 
 
Gram stain appearance of 
Gram-variable bacilli was 
both highly sensitive and 
specific for clinical bacterial 
vaginosis. 
 

      

(41) 
Schwebke et al. 

Included: women undergoing 
pelvic examination at 

Gram stain compared with 
Amsel criteria (gold 

The physician 
clinically examined 

Gram stain vs. Amsel criteria: 
Sen. of 89.1% (95% CI 83.6-92.9); 

Nugent criteria for Gram stain 
interpretation were found to 
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Study Features Sample Comparison to ref. std. Independent/ blind  Data presented Study conclusions 

1996 
Prospective 
multicenter study (5 
clinical sites, 4 
months) 

Bacterial 
vaginosis 
 

gynecology (3 sites) or STD 
clinics (2 sites)  

Age: mean of 30.2 y 

N: 617 

standard) 
 
Amsel criteria compared 
with Gram stain (gold 
standard) 
 
Single tests or combination 
of tests compared with 
Gram stain (gold standard) 
 

vaginal discharge (if 
present) and obtained 
vaginal fluid for 
diagnostic testing (by 
wet mount, pH test, 
whiff test). 
 
Gram staining and 
interpretation (Nugent 
criteria) at a central 
laboratory. 
 
Blinding not 
mentioned. 

Spec. of 83.1% (95% CI 79.1-86.4); 
PPV of 70.3 %; NPV of 94.4% 
Gram stain vs. Amsel criteria (with 
>20% clue cells):  
Sen. of 92.0%; Spec. of 79.5%; 
PPV of 61.7%; NPV of 96.5% 
Amsel criteria vs. Gram stain: 
Sen. of  70.4% (95% CI 64.1-76.0); 
Spec. of 94.4%; PPV of 89.0%; 
NPV of 83.1% 
Amsel criteria (>20% clue cells) vs. 
Gram stain: 
Sen. of 61.7% (95% CI 53.6-66.2); 
Spec. of 96.5%; PPV of 92%; NPV 
of 79.5% 
pH > 4.5 test vs. Gram stain: 
Sen. of 89.3%; Spec. of 73.3%; 
PPV of 68.4%; NPV of 91.3% 
Any clue cells test vs. Gram stain: 
Sen. of 79.8%; Spec. of 79.1%; 
PPV of 71.3%; NPV of 85.8% 
>20% clue cells test vs. Gram stain: 
Sen. of 60.1%; Spec. of 94.4%; 
PPV of 87.4%; NPV of 78.4% 
pH >4.5, any clue cells, and positive 
whiff tests vs. Gram stain: 
Sen. of 63.0% (95% CI  56.5-69.0); 
Spec. of 96.3% (95% CI 93.7-97.9); 
PPV of 91.6%; NPV of 80.0% 
pH >4.5, >20% clue cells and 
positive whiff tests vs. Gram stain: 
Sen. of 55.1%; Spec. of 97.6%; 
PPV of 93.7%; NPV of 77.0% 

be highly sensitive for 
diagnosis of bacterial 
vaginosis 
 
The Spec. of 83% suggests 
that currently used Amsel 
criteria may lead to the 
underdiagnosis of bacterial 
vaginosis 
 
There was significant 
variation in the specificity 
values (from 66.7% to 
94.2%). This variation 
suggests that there was a 
wide variability in the use of 
the Amsel criteria. 
 

      

(32) 
Dowd et al., 
1996 

Included: women attending 
general practice (1) with vaginal 
symptoms;  (2) consulting for 

New Diamine test 
separately compared to 
culture for Gv, clue cell test, 

Diamine test 
performed  by a 
technician (University 

Diamine test compared to culture  
225/229 swabs compared 
Sen. of 86% ; Sp of 81% 

The new diamine test is 
accurate, sensitive and 
specific, and provides the 
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Study Features Sample Comparison to ref. std. Independent/ blind  Data presented Study conclusions 

Prospective 
comparative study 
(1 year study 
period) 
General practice, 
family planning 
clinic  

Bacterial 
vaginosis 
 

cervical smears/family planning 
advice; (3) invited for health 
check  

Age: over 16 y 

N: 229  (3 vaginal swabs taken 
from each) 

and amine test  (standard 
tests) 

setting) blinded to 
results from other 
tests  
 
Culture for Gv 
performed at Public 
Health Laboratory 
Service 
 
Clue cell and amine 
tests performed by 
practice technician 
 
Blinding not 
mentioned 

PPV of 82%; NPV of 85% 
good agreement (K=0.63) 
Diamine test compared to clue cells 
212/229 swabs compared 
Sen. of 87%; Sp of 83% 
good agreement (K=0.72) 
Diamine test compared to amine 
test 
186/229 swabs compared  
Sen. of 94%; Spec. of 84% 
good agreement (K=0.75) 

basis for rapid diagnosis of 
bacterial vaginosis (it is 
simple and quick to perform, 
and uses relatively 
inexpensive technology and 
chemicals) in both general 
and specialist practice 

(15) 
Eyler et al. 1996  
Case control study 
Primary care office 

Candidiasis 
 

Eligibility criteria:  

Age:18-50 y (mean=32.3 +/-
7.5), sexual partner, not using 
antifungal agents 

Cases: vaginal symptoms-
itching, discharge, burning, pain 

N: 330 (285 with symptoms of 
VVC but without evidence of 
BV, Tv, Chlamydia trachomatis 
or Neisseria gonorrhoeae were 
used in the analysis)  

Controls: no symptoms, routine 
pelvic exam 

N:  not specified 

Modified D media & other 
diagnostic tests (discharge 
analysis, KOH, wet prep, 
whiff test, pH, CandidaSure) 
were compared to S agar 
(gold standard)  

D media examined by 
a research assistant 
at participating sites, 
S agar (7 days 
incubation) sent to 
central lab & clinician 
performed other 
diagnostic tests. 
 
Blinding not 
mentioned. 

D media vs. S agar 
PPV 99.2% NPV 92% Sen.90.4% 
Spec.99.3% 
KOH vs. S agar 
PPV 78% NPV 67.4% Sen.49.2% 
Spec.87.7% 
Clinical diagnosis vs. S agar 
Sen. 80% Spec. 18.8%, PPV 60% 
NPV 81.8% 
Agreement between D and S was 
95%. 

Diagnostic accuracy based 
on office evaluation < 50% 
 
96% of erroneous clinical 
diagnosis were corrected with 
D media 
 
D media compares favorably 
with S agar in the pop. 
studied. Requires minimum 
expertise & is technically 
simple 
 
D media costs more than S 
agar 

(3) 
Abbott, 1995  
Prospective case 
series 
Urban teaching 
hospital emergency 
department & walk 
in clinic 

Candidiasis 

Inclusion: vaginal discharge, 
itching, pain  

Exclusion: menstruating, 
unable to consent or culture  not 
obtained 

Age: 16-59 y (median=26 y; 
mean=29 y) 

N: 71 

Clinical findings versus gold 
standard (S media)  
Clinical findings: 
microscopy (wet saline 
prep, methylene blue, KOH) 
pH, CandidaSure & whiff 
test 
Hospital lab: Gram stain & 
S media  

ED physicians & 
practitioner nurses 
(history, examination, 
microscopy, 
CandidaSure) 
 
Lab technicians 
(culture & Gram stain) 
 
ED physicians & 
nurses blinded  

Cheesy discharge vs. S media - 
PPV 54% NPV 81% Sen. 65%  
Spec. 73% 
Wet saline prep vs. S media - PPV 
65% NPV 65% Sen. 65% & Spec. 
75% 
KOH prep vs. S media - PPV 56% 
NPV Sen.61% Spec. 77% 
Gram stain vs. S media - PPV 
100% NPV 65% Sen. 65% Spec. 
100% 
pH >5.5 to S media - Sen. 77%, 
Spec. 35%, PPV 69%, NPV 61% 

Poor clinical ability to predict 
yeast infections in patients 
with vaginitis symptoms. 
 
All patients with positive 
Gram stains for yeast yielded 
positive cultures. 
 
Culture on S media is 
recommended in patients 
with symptomatic vaginal 
complaints. 

(9) 
Draper et al. 1993 
Prospective case 

All pregnant women  

N: 232 
No ages provided 

InPouch T.v. culture 
compared to D media 
(reference std.) 

InPouch Tv culture 
were transported to 
the laboratory. 

InPouch T.v. 30/34 pos.  
D media 31/34 pos.  
Wet prep. 29/34 pos.  

InPouch Tv culture was as 
reliable as D media 
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Study Features Sample Comparison to ref. std. Independent/ blind  Data presented Study conclusions 

series 
Antenatal urban 
hospital clinic 

Trichomoniasis 

Wet mount examination 
included. 
Positive D media and/or 
pos.  InPouch and/or pos.  
wet mount indicated pos. 
T.v. (N=34) 

 
Blinding not 
mentioned. 

Six discrepancies: 3 pos.  in D 
media and neg. InPouch and neg. D 
media, 1 pos.  wet mount and – 
InPouch and neg. D media 

Advantages of InPouch Tv-
decreases contamination, 
200ul versus 10ul by D media 
may be examined  

(36) 
Poch et al. 1996  
Prospective 
observational study 
Urban gynecologic 
clinic 

Trichomoniasis  

All women with vaginal 
symptoms 

N: 176 
No ages provided 

Modified T media compared 
to D media (gold standard) 

No mention of 
blinding or who 
performed tests  

24/176 pos.  for both T and D 
media. 
Media checked after 24, 48 & 72 
hours. 
At 24 h. 15 pos.  D media & 17pos.  
T media 

Modified T media as efficient 
as D media in detection of 
parasite & may provide a 
readily available low cost 
substitute. 
 
D media six times higher in 
cost (materials and labor) 
than T media 

(42) 
Shaio et al. 1996  
Prospective case 
series 
Gynecological 
hospital clinic 

Trichomoniasis 

Inclusion:  irritating discharge, 
dyspareunia, dysuria, lower 
abdominal discomfort 

N: 491, 378 had symptoms & 
113 were asymptomatic 
No ages provided 

Colorimetric nested PCR 
compared to wet prep & 
culture (agar not specified)  
Daily examination of culture 
up to 7 days 

No mention of 
blinding or if tests 
were conducted 
independently 

Symptomatic grp. 31 pos.  culture & 
nested PCR; 17/31 pos. wet prep 
Asymptomatic grp. 9 pos.  nested 
PCR, 6 others pos.  culture 3 re-
sampled & cultured after 10 days 
pos.  
2/9 pos.  wet prep and culture 

One tube nested PCR 
reduces possibility of 
contamination, is as sensitive 
and specific as culture but 
more rapid (results obtained 
in 6 h)  simple & 
semiquantitative 
PCR was neg. for BV pos.  
and VVC pos. pts. 

(52) 
Weinberger et al. 
1993  
Prospective 
observational 2 
phase study 
Resident hospital 
clinic 

Trichomoniasis 

Phase 1, Inclusion: 
asymptomatic, non-pregnant, 
sexually active, undergoing 
routine gynecologic evaluation 

Exclusion : pregnancy, 
mucopurulent cervicitis, 
abnormal discharge or 
vulvovaginal pruritus  

N: 100. No ages provided 

Phase 2, Inclusion: 
asymptomatic, obstet and gyn. 
with cytological evidence of 
trichomoniasis on screening 
Pap smear from Phase I. 

Exclusion: evidence of 
infection, receiving 
metronidazole or antifungal 
medication, cervical dysplasia 

N: 40 gynecologic & 20 
obstetric. No ages provided 

Pap smear compared to wet 
prep & culture (D modified 
media). 
 
Negative if both wet prep & 
culture negative. 
Positive if either wet prep or 
culture positive. 
 
Results of wet prep & 
culture were combined to 
define patient status. Pap 
results were compared to 
this standard. 
 
Phase 2 neg. results 
reported on repeat Pap 
smears. 

Wet prep & D media 
examined on day 2 & 
7 by one of the 
authors. 
 
Pap smear examined 
by cytologist blinded 
to study participation 
& results of culture & 
wet prep. 

Pap smear compared to culture and 
wet prep. 
 
Phase 1: Sen. 83% Spec. 100% 
PPV 100% NPV 99% (note 3 
patients were eliminated & not 
included in the calculations 
because cytology results were 
unavailable) 
 
Phase 2: Sen.87% Spec. 88% PPV 
95% NPV 74% 
 

Reliance on Pap smear 
results alone would result in 
unnecessary treatment of 
20%-30% of patients (note: 
all phase II women were 
initially pap smear positive). 
 
When a screening Pap 
smear is positive for Tv 
infection in asymptomatic 
patients, a confirmatory test 
should be performed before 
initiating therapy. 

(23) 
Drapers et al. 1994 
Prospective case 

Group 1: symptomatic 
(discharge, burning, pruritis), 
non pregnant, reproductive age 

Wet saline preparation 
(both groups) & modified D 
media (for Group 1 only) 

All PCR samples 
were assayed blindly 
without knowledge of 

Group 1: 7/52 pos. PCR & 6 of the 
7 pos. PCR were pos. cultures. 
Results for wet smears were not 

PCR is as sensitive as 
culture in D media 
 



Table 1:  Studies of accuracy for diagnosis of vaginitis/vaginosis 

 18

Study Features Sample Comparison to ref. std. Independent/ blind  Data presented Study conclusions 

series  
Multicentre  
hospital clinics 

Trichomoniasis 

N: 52 

Group 2: asymptomatic, 
pregnant (singleton 
gestation<37 weeks & intact 
membrane) 

Age: 15 - 40 y 

 N: 131  
 

compared to Riley’s et al. 
PCR based assay 

clinical or 
microbiological 
findings 

reported. 
 
Group 2:10/131 pos. PCR but no 
positive wet smears. 

PCR can be completed in 
several hours as opposed to 
7 days for culture  
 
PCR was superior to wet 
mount 
 
PCR may be beneficial for 
those women negative for 
wet mount but symptomatic 
for vaginitis 

(8) 
DeMeo et al. 1996  
Multicentre 
prospective 
observational study 
Family planning 
clinics 

Trichomoniasis 

Inclusion: signs or symptoms 
of vaginitis & patients with signs 
or symptoms of trichomonias 
were preferentially treated 

Exclusion: no antibacterial or 
antifungal agents within week; 
no douching within 24 hours 

N: 615  
No ages provided 

Affirm VP Test compared to 
wet prep & culture   
(saline modified D media up 
to 7 days) whiff test, KOH & 
wet prep. 
Affirm VP Test: one sample 
processed for 32 min. & 
second  for 55 min. 
 

No mention of 
blinding or 
independent testing. 
Gold standard 
pos.  or neg. result if 
two out of the 3 tests 
(Affirm VP, wet prep 
or D media) agreed. 

Calculated Sen. & Spec. for all 3 
tests separately including 95% CI 
Culture was more sensitive (98%) 
than wet prep (80%) and Affirm VP 
(90%) 

Advantage of Affirm VP, 
results obtained within 1 hour  
 
Disadvantage of Affirm VP 
use of specialized reagents & 
equipment 
 
Affirm VP is effective for the 
identification of T.v.  in 
women with a high 
prevalence of trichomonias 

(24) 
Madico et al. 1998 
Prospective 
observational study 
Army Medical 
Centre 

Trichomoniasis 

Included: women (30% 
Caucasian, 64% African 
American, 6% other races) 
attending the Epidemiology and 
Disease Control Clinic (March to 
December 1997) 

Age: 18-47y (median age: 24y) 

N: 350 vaginal swabs  
 

Trichomonas PCR 
compared with culture and 
wet preparation (samples 
obtained before speculum 
used  for PCR test and 
those obtained after 
speculum used for wet 
prep. and Inpouch T.v. 
culture) 
The vaginal pH measured 
by using pH test strips. 

No mention of 
blinding or 
independent testing. 
 
Gold standard (used 
to calculate Sen. and 
Spec.): considered to 
be  either culture 
positive or PCR 
positive  with primer 
set BTUB 9/2 & at 
least one other primer 
test (TVA5-1/6 or AP 
65 A/B) 

PCR with primer set BTUB 9/2:  
Sen. Of 97% (95% CI, 95.2-98.8) 
Spec. of 98% (95% CI, 96.3-99.3) 
PPV of 82.1%; NPV of 99.7% 
Culture: Sen. of 70% (95% CI, 64.9 
to 74.5); Spec. of 100%; PPV of 
100%; NPV of 96.9%  
Wet prep.: Sen. of 36% (95% CI, 
31.3-41.4); Spec. of 99% (95% CI, 
98-100); PPV of 80.0%; NPV of 
93.7% 
Culture &PCR with TVA 5-1/6 had 
same Sen. & Spec. values but 
moderate agreement (k=0.58); 
culture & PCR with  BTUB 9/2 had 
substantial agreement (k=0.78) 
pH >4.5 in 77% of confirmed T.v. 
pos. pts. and in 43% of T.v. neg. 
pts. (p=0.009) 

The diagnosis of T.v. 
infection by PCR is a 
sensitive and specific method 
that could be incorporated 
into a joint strategy for the 
screening of multiple STDs 
by using molecular 
amplification methods. 
 
Only 16% of pts with elevated 
pH (>4.5) were confirmed 
pos. T.v. infection, making 
pH an inadequate predictor 
for T.v. infection. 
 

(5) 
Briselden et al. 
1994 Prospective 
observational study 

Inclusion: genital complaints 

Exclusion: use of antibacterial 
or antifungal agents within 
week; douching within 24 hours 

Affirm VP compared with 
clinical criteria (discharge, 
pH, whiff test), culture (D 
media for T.v. & human 

Gram stain 
interpreted by 
microbiologists who 
had no knowledge of 

Comparison of Sen., Spec., PPV 
&NPV of Affirm VP to BV wet prep, 

Gram stain & culture (> 5 x 10
5

 

sensitivity of Affirm VP 
directly related to 
concentration Gv 
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Study Features Sample Comparison to ref. std. Independent/ blind  Data presented Study conclusions 

Sexually 
Transmitted 
Disease Clinic 

Trichomoniasis & 
Bacterial 
vaginosis 

N: 176 (only 170 processed)  
No ages provided for 
trichomoniasis  

blood bilayer agar for Gv 
followed by Gram stain)& 
wet mount including Gram 
stain 

clinical assessment or 
Affirm VP test. 

CFU Gv) 
Gv sen. ranged from 90-95%; 
Spec.78-97%; PPV 75-95%; NPV 
94-95% 
T.v. (wet mount pos.  culture) Sen. 
ranged from 83-100%; Spec.98 -
100%; PPV 80-100%; NPV 98-
100% 

VP is a rapid, objective and 
automated test for the 
detection of T.v. & clinical 
significant levels of Gv that is 
comparable to wet mount for 
clue cells  & is superior to wet 
mount for trichomonads 

      

(18) 
Ferris et al. 1995 
Multicenter 
Prospective 
observational study 
Family medicine, 
Obstetric & 
Gynecology Clinic, 
Student Health 
Center, Family 
Planning Center 

Candidiasis, 
Trichomoniasis & 
Bacterial 
vaginosis 

Inclusion: Symptoms of itching, 
irritation, burning, odor, 
abnormal or increased 
discharge 

Exclusion: Excessive menses, 
use of antibacterial or 
spermicide or antifungal agents 
within 2 weeks; douching within 
24 hours 

N: 499 

Age: 14-67 y (mean 28.9 +/- 
9.8) 

Affirm VP III compared to 
clinical examination  
(discharge, pH, whiff test) 
diagnostic techniques (wet 
prep, KOH). Both Affirm VP 
III & microscopics done by 
medical technician.  
 
Comparison of VPIII results 
to clinician results. 
 
Evaluated primary care 
clinician’s ability to use 
routine office lab & clinical 
examination to medical 
technicians’ results (ref. 
std.) 
 

Family physicians, 
training residents, 
obstetrician-
gynecologists, 
adolescent medicine 
specialist & nurse 
clinicians performed 
routine diagnostics. 
Medical technicians 
performed routine 
diagnostics & VP III 
independently. No 
blinding mentioned. 

Clinician diagnosis vs. medical 
technologists 
Sensitivity  & specificity of clinician 
microscopically diagnosed VVC, 
trichomoniasis & BV were 39.6% & 
90.4%, 75.0% & 96.6%, and 76.5% 
& 70.8% respectively. 
DNA probe test vs. medical 
technologist 
Sensitivity & specificity of the DNA 
probe diagnosis of the same types 
of vaginitis were 75.0% & 95.7%, 
86.5% & 98.5%, and  95.4% & 
60.7% respectively. 

Primary care clinicians 
demonstrated a high 
specificity but low sensitivity 
when identifying 
trichomoniasis & VVC by 
microscopic technique. 
 
Correct microscopic 
diagnosis of BV was even 
more difficult for clinicians as 
was the diagnosis of multiple 
vaginal infections. 
 
Clinicians were not as 
accurate as the DNA probe 
test  
 
Clinicians need more 
education in the lab diagnosis 
of vaginitis 
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Study Subject Main conclusions (related to diagnosis only) 

(22) 
Hillier 1993 
Review 

Review of laboratory-based 
diagnostic tests for confirmation 
of bacterial vaginosis 

� a standardized, laboratory-based diagnostic test for bacterial vaginosis is desirable in those instances in which a microscope is 
unavailable or when the evaluator of the wet mount examination is inexperienced at recognizing clue cells 

� vaginal cultures (for G.v., for anaerobic bacteria -Bacteroiodes and Peptostreptococcus-, and for  Mycoplasma Hominis) are not 
useful for the diagnosis of bacterial vaginosis (predictive value of positive Gardnerella vaginalis culture is less than 50%) 

� Gram-stained vaginal smears are objective, reproducible, and correlate well with a carefully performed clinical evaluation (62%-100% 
sensitivity, 79% -100% specificity and a positive predictive value of 76%-100%); more useful than culture for laboratory confirmation 
of bacterial vaginosis 

� diagnosis of bacterial vaginosis by examination of Papanicolaou smears is less specific than Gram-stained smears because 
standardized criteria for evaluation of Papanicolaou smears have not been routinely applied 

� the accuracy of Gram-stain or Papanicolaou-stained smear diagnosis relies on the expertise and experience of the evaluator and 
requires a trained microbiologist or cytologist 

� deoxyobonucleic (oligonucleotide) probe tests are objective and specific and offer a diagnostic option for offices in which high-quality 
microscopic examinations are unavailable (94%-95% sensitivity, 79%-81% specificity) 

� tests to detect bacterial products such as  amines, short-chain volatile acids and enzymes are promising methods but  not yet 
applicable for routine use 

 

(7) 
Centers for 
Disease Control 
and Prevention,  
Public Health 
Service, U.S. 
Department of 
Health and Human 
Services, 
1993 
Guidelines 

Guidelines for treatment of 
patients with sexually 
transmitted diseases 

� bacterial vaginosis may be diagnosed by the use of clinical or Gram stain criteria; clinical criteria require three of four 
symptoms/signs (homogeneous, white, non-inflammatory discharge that adheres to vaginal walls; presence of clue cells on wet-
mount; vaginal pH greater than 4.5; a fishy odor before or after addition of KOH/whiff test); when Gram stain is used, determining the 
relative concentration of the bacterial morphotypes characteristic of the altered flora of bacterial vaginosis is an acceptable laboratory 
method for diagnosing bacterial vaginosis; culture of Gardnerella vaginalis is not recommended as a diagnostic test because it is not 
specific 

� the diagnosis of vulvovaginal candidiasis (which may be present concurrently with sexually transmitted diseases) can be made when 
a woman has signs and symptoms of vaginitis (normal vaginal pH; pruritus in vulvar area together with erythema of vagina or vulva) 
and a wet preparation or Gram stain of vaginal fluid shows yeasts or pseudohyphae or when a culture or other test yields a positive 
result for a yeast species 

� identifying Candida  in the absence of symptoms should not lead to treatment 
 

(26) 
McCoy et al., 
1995 
Review 

Discussion on the diagnosis 
and treatment of bacterial 
vaginosis and review of studies 
that have linked BV to adverse 
pregnancy outcomes 

� the diagnosis of bacterial vaginosis, remains defined by presence of clue cells on wet prep, high vaginal pH, and amine odor of the 
vaginal discharge (using a combination of presence of clue cells and amine odor alone, specificity reaches 99.5% with a positive 
predictive value of 98.8%; clue cells are a more specific indicator of bacterial vaginosis if they represent at least 20% of the epithelial 
cells) 

� sensitivity of 62%-97%, specificity of 74%-95% and positive predictive value of 69%-76% for direct Gram stain of vaginal discharge in 
identifying bacterial vaginosis 

� culture for Gardnerella vaginalis has been shown to have a poor positive predictive value in identifying bacterial vaginosis 
� enzymatic analysis for proline aminopeptidase as a marker of bacterial vaginosis is still in the research phase (in one study: a 93% 

sensitivity and a 91%-93% specificity of a revised proline aminopeptidase assay) 
� gas liquid chromatography has been shown to have a positive predictive value of 50% in identifying bacterial vaginosis 
� the overwhelming advantage of clinical criteria compared with more complicated diagnostic test is the rapidity and the cost savings 
 

   

(2) 
American College 
of Obstetricians & 

It presents recognized methods 
and techniques of clinical 
practice for diagnosis and 

� candidal vaginitis: examination include detailed history, and  characterization of discharge (physical examination: non-malodorous, 
thick, white, cottage cheese-like discharge; normal vaginal pH; whiff/amine test and wet-mount test); microscopic examinations of 
saline and KOH preparations will reveal  budding yeast cells  in approx. 50%-70% of yeast infections; confirmation by culture is not 
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Study Subject Main conclusions (related to diagnosis only) 

Gynecologists, 
June 1996 
An educational aid 
to Obstetrician-
Gynecologists 

treatment of vaginitis. recommended (because of specificity of symptoms and relatively inexpensive cost of microscopic screening); cytologic diagnosis of 
presence of yeast has been reported to correlate with culture-confirmed studies in approx. 80% of cases; clinical correlation is 
necessary to establish that infection, rather than colonization exists, because positive tests do not always indicate infection is 
present; patients should be asked to discontinue use of over-the-counter medications 72 hours before examination 

� bacterial vaginosis: examination should include detailed history, and characterization of any discharge (physical examination, 
whiff/amine test to detect odor, wet-mount test to detect clue cells, and  determination of pH level);  diagnosis is made by finding 3 of 
the 4 clinical signs (>90% of patients will be diagnosed correctly, with 10% false positive diagnoses); Pap test cannot accurately 
identify Gardnerella vaginalis ; cultures of Gardnerella vaginalis are usually not necessary unless the discharge is recalcitrant to 
treatment, fungal and trichomonal etiologies have been ruled out, and overgrowth  of  a specific facultative organism is suspected 

� Trichomonas vaginalis: the diagnosis is made by examining a fresh wet-mount preparation for mobile, flagellated organisms 
(abundance of leukocytes also seen); culture diagnosis studies suggest that 70% of trichomonal infections can be detected by Pap 
test; approx. 75% of trichomonal infections can be detected by wet-mount examination 

 

(48) 
SOGC, Clinical 
Practice Guidelines 
March 1997 , 
Position paper 
(Committee 
opinion) 

SOGC Clinical Practice-
Gynaecology Committee 
opinion on sexually transmitted 
diseases, reflecting clinical and 
scientific advances as of 
October 1994 

� different tests can help to identify the cause of vaginitis: pH measurement; potassium hydroxide (KOH) sniff test and wet mount; wet 
mount with saline, along with Gram stain or sexually transmitted disease testing, if necessary 

� diagnosis of candidiasis is best made by performing a Gram stain of saline mount of vaginal secretions and identifying leukocytes 
and budding yeasts; adding KOH can help the reading of the wet mount; culture should be obtained only in the case of relapsing 
infection 

� diagnosis of bacterial vaginosis is best made when at least three out of four criteria are met: (1) vaginal pH 4.5 or greater; (2) positive 
sniff test; (3) wet mount showing  more than 20% of clue cells; and (4) greyish homogeneous discharge; the diagnosis is not made 
by a positive culture of Gardnerella vaginalis 

� diagnosis of trichomonasis is based on finding a vaginal pH of greater than 4.5 and the presence of motile trichomonads on a wet 
mount; presence of trichomonads on a Pap smear must be confirmed by another method 

 

(46) 
SOGC, Clinical 
Practice Guidelines 
March 1997 , 
Position paper 
(Committee 
opinion) 

SOGC Clinical Practice-
Gynaecology Committee 
opinion on bacterial vaginosis, 
reflecting clinical and scientific 
advances as of March 1997 

� criteria for diagnosis of bacterial vaginosis must be based on objective characteristics of the discharge (three of the following clinical 
signs: homogeneous, white/gray, non-inflammatory discharge that adheres to the vaginal walls; presence of clue cells in wet-mount 
test, at least 20% of the epithelial cells in 400 magnification; pH greater than 4.7; fishy odor in whiff test); Gram staining is also used 
(the smear, interpreted as consistent with diagnosis of bacterial vaginosis, consists of mainly small gram-positive organisms for 
gardnerella morphotypes, gram-negative coccobacilli, and curved rods, the presence of clue cells and absence of Lactobacilli); 
culture of Gardnerella vaginalis is not recommended as a diagnostic tool (it is not specific); clue cells and changes in vaginal flora 
can be found in Pap smear which would normally be an incidental finding and has limited diagnostic potential in comparison to the 
diagnosis based on clinical criteria or the Gram stain 

 

   

(6) 
Carr et al., 
1998 
 Review 

It discusses new developments 
in diagnosis, associated 
complications and treatment of  
bacterial vaginosis, candidal 
vaginitis, and trichomonas 

� Candidal vaginitis: detailed history and physical examination provide useful hints for diagnosis. The diagnosis is made by observing 
hyphae on wet mount preparation (highly predictive of yeast infection).  Other clues are a pH<4.5 and a lack of odor.  The use of 
vaginal culture is not recommended but can be helpful if the KOH wet mount does not reveal hyphae (as in 30% to 50% of cases).  
To improve likelihood of diagnosis,  pts. should discontinue antifugal medication 3 days before examination. 

� Traditional diagnosis of BV has required 3 of 4 clinical criteria: (1) vaginal pH of 4.5 or higher; (2) fishy odor in whiff test; (3) thin 
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Study Subject Main conclusions (related to diagnosis only) 

vaginitis homogeneous discharge; (4) presence of clue cells on microscopy.  The Gram stain appears to be better than gas-liquid 
chromatography, proline aminopeptidase test, or vaginal cultures in predicting BV.  More standardized criteria, such as Nugent’s 
criteria, may improve diagnostic consistency among clinicians and comparability of results.  The Nugent system has become the 
“gold standard” for diagnosing BV.  The use of vaginal culture to diagnose BV is not advocated.  However, a culture result of absent 
normal flora and abundant G.v. can be helpful when conclusive diagnosis cannot be obtained from wet mount prep.  A vaginal smear 
is far more useful and cost-effective and should be obtained before culture is considered. 

� Trichomonas vaginitis: watery discharge (gray to green); pH > 4.5 (usually 6 to 7); many white blood cells often present. The normal 
saline wet mount (which reveals T.v. 60% to 75% of the time), is the most cost-effective diagnostic method.  A Pap test can suggest 
T.v. infection, which should be confirmed by wet mount or culture prior to treatment.  The most sensitive diagnostic method is a T.v. 
culture. The In Pouch T.v. culture system has been found to perform as reliably as D media and may be an alternative to traditional 
culture techniques.  Sen. and spec. of  PCR test, fluorescent antibody test and enzyme immunoassay are not clearly established. 
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Appendix A:  Methodology 

Studies conducted since 1993 were considered on the assumption that the scientific rigor of 
recently published studies would be better than that of earlier work. 
 
A literature search for articles published between 1993 and September 1998 which reported 
studies on human female subjects of reproductive age was conducted.  Sources of information 
included DARE, CMA Clinical Practice Guidelines, HealthSTAR, Scientific American Medicine 
(CD), OCLC WorldCat, Medical World Search and Alta Vista (web search engines), Best Evidence, 
Cochrane Library, Current Contents, EMBASE, MEDLINE, PreMEDLINE and GATE (NEOS 
Libraries' Catalogue).  The literature search was updated during the review. 
 
Main concepts were ‘vaginitis’ and ‘diagnosis’.  The keywords  ‘vaginitis’, ‘vaginosis’, ‘vaginalis’, 
‘vulvovaginal candidiasis’, ‘vulvovaginal candidosis’, ‘candidiasis’,  ‘candidal vaginitis’, 
‘gardnerella vaginalis’,  ‘gardnerella vaginitis’, ‘bacterial vaginosis’, ‘bacterial vaginitis’, ‘bacterial 
vaginalis’, ‘vulvovaginitis’, ‘trichomonal’, ‘trichomonas vaginalis’, ‘trichomonas vaginitis’, 
‘trichomoniasis’, ‘diagnosis, differential’, ‘diagnos$’, ‘sensitivit$ , ‘specificit$’, ‘predictive value of 
tests’, ‘predictive’, ‘value’, ‘roc curve’, ‘false negative reactions’, ‘false positive reactions’, ‘meta-
anal$‘, ‘meta anal$’  ‘metanal$’, ‘controlled clinical trial.pt.’, ‘guideline.pt.’, ‘practice guideline’, 
‘guideline$.ti.’,  ‘review’, ‘recommend$’, ‘consensus.ti.’, ‘standards.ti.’ were used alone or in  
combination to ensure a high recall rate of the relevant references. 
 
For each of the citations considered, the abstract was read (where available) and articles were 
excluded if they were outside the scope of the review.  From the references identified, a selection 
was made and full text articles that met the following criteria were retrieved: 
• articles reporting results of prospective controlled (randomized and non-randomized), 
prospective and retrospective comparative studies (with series larger than 70 subjects) in 
which the accuracy of the assessed diagnostic test was compared with that of the gold 
standard used to diagnose vaginitis caused by bacterial vaginosis, candidal vaginitis, or 
trichomoniasis 

• review articles on diagnosis of vaginitis caused by bacterial vaginosis, candidal vaginitis, or  
trichomoniasis (clinical utilization of diagnostic tests, advantages, disadvantages). 

 
Editorials, letters, case reports and research studies were excluded.  Also excluded were  
• studies on cervicitis or vaginal infections that include the cervix (Neisseria Gonorrhea or 
Chlamydia Trachomatis) 

• studies on atrophic vaginitis  
• studies on ulcerative vulvar infections (Syphilis, Herpex Simplex Virus, Chancroid, 
Granuloma Inguinale, and Lymphogranuloma Venereum) 

• studies on external vulvar infections (Pediculosis Pubis, Scabies, Molluscum Contagiosum, 
Human Papillomavirus, Pelvic Inflammatory Disease). 

 
Further relevant articles were found by examination of the references listed in the retrieved 
papers. 
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Criteria for evaluation of primary studies and clinical epidemiology 
definitions 

The methodological quality of the primary studies located in the literature search was considered 
in terms of the criteria listed below.  These criteria were formulated having regard to the 
information needed to confidently evaluate the use of the assessed diagnostic test in terms of 
diagnostic accuracy and clinical validity, in order to define their place in routine diagnostic use.  
Statistical methods used for data analysis were not assessed. 
 
The “User’s Guides to the Medical Literature: How to Use an Article about a Diagnostic Test”, by 
the Evidence-Based Medicine Working Group, (14) was used in analyzing the studies presented in 
Table 1. 

Criteria for determining methodological quality of studies on the use of diagnostic tests for 

vaginitis/vaginosis 

 
Study design: prospective/retrospective; controlled/not controlled  
 
Selection and description of study population: inclusion/exclusion criteria, patients’ 
characteristics 
 
Characteristics of the diagnostic test: factors relating to the performance and interpretation of the 
diagnostic tests that can be source of bias  
 
Diagnostic accuracy and validity: indices that describe/determine the diagnostic accuracy and 
validity of the technique: 
 
Clinical validity: utility of the new diagnostic test 

Definitions 

Sensitivity (of a diagnostic test): the proportion of truly diseased persons, as measured by the 
gold standard, who are identified as diseased by the test under study. 
 
Specificity (of a diagnostic test): the proportion of truly nondiseased persons, as measured by the 
gold standard, who are so identified by the diagnostic test under study. 
 
Predictive value: In screening and diagnostic tests, the probability that a person with a positive 
test is a true positive (i.e., does have the disease), or that a person with a negative test truly does 
not have the disease.  
 
Gold standard: A method, procedure, or measurement that is widely accepted as being the best 
available
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Appendix B: Alberta Health Care Insurance Plan Physician Payment 
Administrative Database 

These data were extracted based on diagnostic codes. Since physicians submit claims before a 
definitive diagnosis is reached, the population captured here are women who have returned for 
a second visit. The first visit would be captured under other generic codes that were not 
included in this study. Also, some physician visits at the emergency department and all visits at 
STD clinics are not captured by the AHCIP database. 
 
The study population included all women (registrants) 12 to 55 years of age who received a 
service for the inclusion diagnosis (see below) during fiscal years 1996/97 and 1997/98 but who 
did not receive a service for the exclusion criteria (see below) during the same year or six 
months prior. It was assumed that ICD9-CM 616.1 refers to a diagnosis of BV but this was not 
verified by medical chart reviews. Provider specialty and service units paid were also provided. 
 

Inclusion Criteria: 
 
vaginitis and vulvovaginitis  .................................................................. 616.1 
vulvovaginitis or trichomonal vaginitis ............................................... 131.0 
monilial vulvovaginitis ........................................................................... 112.1 
 

Exclusion Criteria: 

genital herpes ........................................................................................... 054.1 
other diseases due to viruses and chlamydiae .................................... 078.0 
congenital syphilis ................................................................................... 090.0 
early syphilis, symptomatic .................................................................... 091.0 
early syphilis, latent ................................................................................. 092.0 
cardiovascular syphilis ............................................................................ 093.0 
neurosyphilis ............................................................................................ 094.0 
other forms of late syphilis, with symptoms ....................................... 095.0 
late syphilis, latent ................................................................................... 096.0 
other and unspecified syphilis ............................................................... 097.0 
gonococcal infections ............................................................................... 098.0 
acute upper genitourinary tract ............................................................. 098.1 
chronic of lower genitourinary tract ..................................................... 098.2 
chronic of upper genitourinary tract ..................................................... 098.3 
chancroid ................................................................................................... 099.0 
lymphogranuloma venereum ................................................................ 099.1 
granuloma inguinule ............................................................................... 099.2 
phthirus pubis .......................................................................................... 132.2 
acariasis ..................................................................................................... 133.0 
acute parametritis and pelvic cellulitis ................................................. 614.3 
chronic or unspecified parametritis and pelvic cellulitis ................... 614.4 
other specified inflammatory disease of pelvic organs and tissues . 614.8 
unspecified inflammatory disease of pelvic organs and tissues ....... 614.9 
inflammatory disease of cervix, vagina and vulva ............................. 616.0 
post menopausal atrophic vaginitis ...................................................... 627.3



 

 26

Prevalence data 

Table 3:  Estimated age adjusted physician contact prevalence*, 1996/97 

 BACTERIAL VAGINOSIS 
ICD9-CM 616.1 

TRICHOMONIASIS  
ICD-CM 131.1 

VULVOVAGINAL CANDIDIASIS 
ICD9-CM 112.1 

MIXED 

Age group 
(years) 

Total no. of 
registrants 

Total no. of 
discrete patients 

Prevalence* 
(per 1,000) 

Total no. of 
discrete patients 

Prevalence* 
(per 1,000) 

Total no. of 
discrete patients 

Prevalence* 
(per 1,000) 

Total no. of 
discrete patients 

Prevalance 
(per 1,000) 

12 to 20 180023 1742 9.68 7 0.039 811 4.51 104 0.058 

21 to 25 94929 1904 20.06 8 0.084 867 9.13 123 1.300 

26 to 30 103507 1848 17.85 7 0.068 786 7.59 85 0.082 

31 to 35 123835 1768 14.28 2 0.016 897 7.24 107 0.864 

36 to 40 129130 1522 11.79 5 0.039 669 5.18 71 0.550 

41 to 55 270791 2342 8.65 8 0.030 1066 3.94 101 0.373 

 
Table 4:  Estimated age adjusted physician contact prevalence*, 1997/98 

 BACTERIAL VAGINOSIS 
ICD9-CM 616.1 

TRICHOMONIASIS  
ICD9-CM 131.0 

VULVOVAGINAL CANDIDIASIS 
ICD9-CM 112.1 

MIXED 

Age group 
(years) 

Total no. of 
registrants 

Total no. of 
discrete patients 

Prevalence* 
(per 1,000) 

Total no. of 
discrete patients 

Prevalence* 
(per 1,000) 

Total no. of 
discrete patients 

Prevalence* 
(per 1,000) 

Total no. of 
discrete patients 

Prevalance 
(per 1,000) 

12 to 20 184999 1769 9.562 4 0.022 745 4.03 87 0.470 

21 to 25 97925 2006 20.490 1 0.010 784 8.01 117 1.190 

26 to 30 105010 1842 17.540 4 0.038 731 6.96 116 1.100 

31 to 35 121045 1712 14.140 10 0.083 664 5.49 84 0.694 

36 to 40 131846 1545 11.720 5 0.038 618 4.69 95 0.721 

41 to 55 285318 2444 8.500 7 0.025 955 3.35 128 0.449 

 
Table 5:  Prevalence* rate for the total population 

Diagnosis Prevalence* 1996/97 
(per 1,000) 

Prevalence* 1997/98 
(per 1,000) 

Bacterial vaginosis  12.330  12.220 

Trichomoniasis  0.041  0.033 

Vulvogaginal candidiasis  5.650  4.860 

Mixed  0.655  0.677 

Total  18.676  17.790 

 
*Prevalence calculated using the following: total number of discrete patients who received a physician service for a diagnosis of one or a 
combination of bacterial vaginosis, trichomoniasis, and/or vulvovaginal candidiasis divided by the age specific population of female registrants for 
that fiscal year. 
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Data on costs and specialties 

 

Table 6:  Physician payments for 1996/97 and 1997/98 

 1996/97 1997/98 

Diagnosis Total number 
of visits  

Fee for 
Service ($) 

Cost per visit 
($) 

Total number 
of visits 

Fee for Service 
($) 

Cost per visit 
($) 

Bacterial vaginosis 13,317 320,427.76 24.06 13,704 331,336.96 24.18 

Trichomoniasis  38 941.33 24.77 32 955.32 29.85 

Vulvovaginal candidiasis 5,725 129,496.10 22.62 5,128 115,711.96 22.56 

Mixed 1,353 31,482.59 23.27 1,449 34,070.95 23.51 

 

 

Table 7:  Services provided by specialty 

Speciality 1996/97 1997/98 
General Practitioner 18,017 18,006 
Obstetrics & Gynaecology 2,193 2,130 
Other 268 234 

Total 20,478 20,355 
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