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Abstract: In order to define the etiology of urinary
symptoms in rural family practice, this study exam-
ines 106 patients (88 women, 18 men) who went to
their family physicians in private practice or a resi-
dent-faculty practice with genitourinary symp-
toms. Evaluation of each patient included history,
physical examination, urinalysis, and urine or cer-
vical cultures for bacteria, Mycoplasma, and Chla-
mydia. Using agar plate culturing techniques, 37
patients (35 percent) were identified as having sig-
nificant urine bacteria. Chlamydia was rarely asso-
ciated with urinary tract symptoms. Mycoplasma ho-
minis, however, was isolated and felt to be etiologic

Despite intensive investigation over the past 20
years, the etiology of genitourinary symptoms in
patients seen in primary care settings remains only
partially defined. Early studies established that the
majority of patients with urinary tract infections
were women: more than half of their urine cultures
were negative, and no etiology could be found.'-?

Subsequent investigators demonstrated that
vaginal infections were a substantial cause of uri-
nary symptoms.*> Low (> 10%) colony forming
unitymL (cfu/mL) bacterial count, Staphylococcus
saprophyticus, and Chlamydia have also been im-
plicated as pathogens.®” A recent comprehensive
and sophisticated evaluation at the University of
Washington clearly established that the etiology
of urinary tract symptoms in women examined by
their family physician varies dramatically from
those seen in other ambulatory settings.?
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in 19 (22 percent) of the 88 symptomatic women
(P = 0.0026). Older women (mean age 42 years,
P < 0.001) with > 5 white blood cells per high-
power field (WBC/hpf) on microscopic urinalysis
(P < 0.001) were likely to have cystitis and signifi-
cant bacteria on urine culture. Younger women
(mean age 31 years, P < 0.001) with < 5 WBC/hpf
(P < 0.001) had negative urine cultures and were
likely to have M. hominis as a pathogen. These re-
sults demonstrate that the etiology of genitourinary
symptoms seen in rural family. practice may vary
substantially from those seen in other patient care
settings. (JABFP 1988; 1:39-45.)

We designed this study to evaluate urinary
symptoms among men and women patients in a
rural family practice setting with the following
three goals in mind:

1. To establish the etiology of urinary tract symp-
toms by using an in-depth history, physical
examination, urinalysis, routine urine culture,
and Chlamydia and Mycoplasma culturing.

2. To evaluate the family physician’s ability to
diagnose accurately urinary pathogens based
on history, physical exam, and office-based
laboratory testing.

3. To compare study results collected in the pri-
vate practice setting with results collected in a
family practice residency program.

At the outset, it should be recognized that some
subsets of the population, i.e., symptomatic men,
are sufficiently small so that generalizations are
risky.

Methods

Study Practices

Family physicians from six group practices evalu-
ated patients who came to their offices in Middle-
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Table 1. Characteristics of Female Etiologic Groups.

Cystitis Group

Mycoplasma hominis-
Associated Group

Age (mean)*
Symptoms
Dysuria
Frequencyt
Urgency
Nocturia
Vaginal burning
Cloudy/bloody urine
Unusual odor of urine
Flank pain
Urethral discharge
History of previous UTI+
I think I have UTI”
Urine microscopic
WBC/hpft
0-5
6—-10

42.3 years 31.5 years
(Percent) (Percent)
84.3 66.7
93.4 64.6
72.3 63.2
48.3 43.0
37.5 40.0
45.4 36.7
12.7 213
21.2 21.5
3.6 17.1
72.8 50.0
72.1 54.0
29.0 75.3
22.1 3.7
3.4 5.7

45.3 15.2

+Significanly different (chi-square) for cystitis group versus Mycoplasma hominis-associated group: for frequency, x? = 3.99,
P < 0.05; for Hx of previous UTI, y*> = 4.7, P < 0.05; for > SWBC/hpf versus < SWBC/hpf, x* = 17.69, P < 0.001.

sex County, Connecticut. These rural practices
were located in towns with populations of 8,000
to 20,000; each practice consisted of two or three
full-time family physicians in active clinical prac-
tice. Two resident-faculty office practices from the
Middiesex Memorial Hospital Family Practice
Residency Program were also enrolled. The hospi-
tal is a 400-bed community hospital serving
Middlesex County, Connecticut, and sponsoring
the residency program with 18 resident physicians
and five full-time supervising family physician
faculty.

Study Protocol

Symptomatic Patients

Each patient, regardless of age or sex, with one or
more of the genitourinary symptoms listed in
Table 1 was evaluated using a standardized ap-
proach, which included history, physical exami-
nation, routine urinalysis, cultures of uropatho-
gens, and a clinical impression. Patients were
excluded if any of the following conditions were
present: indwelling urinary catheter, anatomic
abnormality of the urinary tract, or chronic sup-
pressive therapy for urinary tract infections. Upon
presentation to the physician’s office, the patient’s

initial symptoms were recorded by the reception-
ist or office nurse, and the physician completed
the data collection form.

Clean-catch midstream urine specimens were
coliected from each patient. Nurses inoculated
urine cultures on McConkey and blood agar
plates and two dip-slide culture tubes (Uricult™).
The dip-slides were immersed into the urine; the
agar plates were inoculated using sterile dispos-
able 0.01 mL inoculating loops.

After inoculation, the dip-slide culture tubes
and one set of agar plates were incubated in the
office incubator at 37°C. The agar plate cultures
were read and quantified at the Microbiology Di-
vision of the University of Connecticut School of
Medicine 24 hours after collection. Bacterial iso-
lates were identified by standard methodology.

One of the dip-slide culture tubes from each
patient was read the next day by the office physi-
cian; the second dip-slide was interpreted by a
control physician, who had no knowledge of the
first physician’s reading or of the patient’s com-
plaints, physical findings, or urinalysis results.

Office physicians performed microscopic uri-
nalysis on the centrifuged, clean-catch specimens
and recorded the number of white blood cells per
high-power field (WBC/hpf). Each physician also
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completed potassium hydroxide (KOH) and
hanging drop microscopic examinations for Can-
dida and Trichomonas when clinically indicated.
On the basis of the presenting complaints, phys-
ical findings, and results of microscopic examina-
tion, physicians recorded a clinical impression be-
fore culture results were available. The authors
recognize that a KOH preparation is not definitive
for vaginal candidiasis. However, this was the
standard practice in these office settings.

Physicians obtained cultures for Chlamydia and
Mycoplasma from the genitourinary epithelium
during the physical examination, which included
pelvic examination for women and rectal exami-
nation for men. Cultures were taken from the cer-
vix and periurethral area of women and from the
distal urethra of men. These specimens were in-
oculated into holding media, placed immediately
on ice, transported to Middlesex Memorial Hospi-
tal, and placed in a —70°C freezer within two and
one-half hours of collection.

On the following day, the Mycoplasma and Chla-
mydia cultures were shipped on dry ice to the
Microbiology Division for incubation on specific
culture media. Chlamydia were grown on hexosa-
mide-treated McCoay cells. Mycoplasma were
grown on solid and liquid phase growth media;
positive cultures were interpreted as either Urea-
plasma urealyticum or Mycoplasma hominis.

Asymptomatic Patients

A second group of patients (n = 20) who were
asymptomatic (reporting for routine examina-
tions) were evaluated in an identical manner.
These patients had no urinary tract symptoms
within six months, no evidence of vaginitis, had
not taken antibiotics within 14 days, were not
pregnant, and had an age/sex profile similar to the
symptomatic patients.”

Diagnostic Criteria
Urinary Tract Infection
In women who were symptomatic, cystitis was
defined as > 10 cfu/mL growth of a bacterium
felt to be pathogenic. For men who were sympto-
matic, > 10’ cfu/mL colony count was required.
In both cases, cultures were obtained using a
clean-catch midstream specimen. None of the pa-
tients was catheterized. Colony count and organ-
ism identification were determined by the Micro-
biology Division at the University of Connecticut

using the blood and McConkey agar plates. Re-
sults obtained using the dip-slide culture tube
method were collected for comparison purposes.

Prostatitis

Symptomatic men were diagnosed as having
prostatitis if they had findings specific to the pros-
tate on physical examinations. In order to diag-
nose prostatitis, both tenderness and bogginess of
the prostate needed to be present.

Abnormal Vaginal Examination (Vaginitis, etc.)
Women who were symptomatic were diagnosed
as having an abnormal vaginal exam if any of the
following were present: (1) Candida—vaginal se-
cretions positive for yeast using standard potas-
sium hydroxide preparation and microscopic ex-
amination; (2) Trichomonal vaginitis—vaginal
secretions positive for Trichomonas using standard
microscopic examination; (3) Cervicitis—clinical
findings of inflammation and/or cervical dis-
charge; (4) Vulvitis—clinical diagnoses based
on physical examination findings of redness and
tenderness in the vulvar area; (5) Nonspecific va-
ginitis (vaginosis)—abnormal, characteristically
smelly, vaginal discharge associated with vaginal
irritation. In addition, “clue” cells identified on
microscopic examination were noted, if seen, but
were not necessary in order to make the diagno-
sis; (6) Abnormal vaginal discharge—this finding
was recorded if an abnormal vaginal discharge
was seen without the presence of vaginal irrita-
tion. Smears of the vaginal discharge were nega-
tive for yeast and Trichomonas using microscopic
examination.

Results

Demographics

Over the nine-month-study period, physicians
examined and cultured 106 patients (88 women
and 18 men) with genitourinary symptoms. Aver-
age age for all patients was 34.2 years. Average
age for men was 39.8 years, and for the women it
was 33.1 years. Forty-five percent of the symp-
tomatic group reported that they were currently
married; 29 percent had never been married.
Sixty (56 percent) of the 106 symptomatic pa-
tients were from the private practice setting, and
46 (44 percent) were from the resident-faculty
practice setting.
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Table 2. Findings Associated with Acute Genitourinary Syndromes in Women (n = 104).

Symptomatic (n = 88) Asymptomatic
Abnormal Negative Bacterial Culture
Vaginal Exam  Cystitis > 102, Negative Physical Exam
n = 34* n =28 n =26 n=16

Voided urine
> 107 bacteria on agar 7 28 0 0
plates (n = 35)
Genitourinary cultures

Chlamydia trachomatis 0] 0 1 1
(n=2)

Ureaplasma urealyticum 19 8 7 7
(n = 47)

M. hominist+ (n = 20) 8 2 1 1

*Eleven monilial vaginitis, 10 abnormal vaginal discharge, nine nonspecific vaginosis, one trichomonas vaginitis, two cervicitis,
one vulvitis.

1Significantly different (Fisher’s exact test): for entire asymptomatic group (n = 20) versus entire symptomatic group (n = 106),
P = 0.0097; for asymptomatic women {n = 16) versus women with negative physical exam and negative bacterial culiure
(n = 26), P = 0.0026; for women with nonspecific vaginosis and M. hominis versus Candida or Trichomonas vaginalis, P = 0.0043.

Average age for the 20 patients in the asymp-
tomatic group (16 women, four men) was 37.2
years. Fifty-two percent of the asymptomatic
group were currently married, and 20 percent had
never been married.

Genitourinary Examination Findings

Thirty-four (38 percent) of the women with geni-
tourinary symptoms were found to have abnor-
mal vaginal findings (Table 2). Seven of these
34 women (20 percent) also had a positive culture
for significant (> 102 cfu/mL) urine bacteria. Five
of the 18 men with genitourinary symptoms were
found to have prostatitis. Eleven had negative phys-
jcal examinations and negative urine bacterial
cultures (Table 2). The relatively few (18) symp-
tomatic men in this study prompted us to exclude
them from data summaries (Tables 1 and 2).

Agar Plate Bacterial Cultures

Of the total 106 symptomatic patients (both men
and women), 37 (35 percent) were positive for
significant urine bacteria using agar plate cultur-
ing techniques. Two of these 37 patients were
men, and they grew > 1 X 10° cfu/mL. The re-
maining 35 women grew the following colony
counts: 24 had > 1 X 10° cfu/mL, two had
5 X 10* cfu/mL, two had 2.5 x 10* cfu/mL, three
had 1 x 10* cfw/ml, three had 2.5 X 10> cfu/mL,
and one had 1 x 10* cfu/mL.

The laboratory identified Escherichia coli as the
responsible organism in 80 percent of the positive
cultures. Remaining positive cultures were inter-
preted as Klebsiella (six percent), Proteus (six per-
cent), and Staphylococcus saprophyticus (six percent).

Dip-Slide (Uricult™ ) Cultures

Using the agar plate interpretations as the stand-
ard, family physicians utilized dip-slides to differ-
entiate between positive and negative urine cul-
tures (x> = 34.8; P < 0.001). Sensitivity was
90 percent, specificity 83 percent; predictive posi-
tive value was 64 percent, and negative predictive
value equaled 96 percent. Compared to results
of the laboratory-read agar plates, physicians
correctly identified the responsible organism in
85 percent of the patients. Klebsiella was misread
once by the family physicians as E. coli. Staphylo-
coccus saprophyticus was misread once as entero-
coccus. Proteus was misinterpreted twice as a con-
taminated specimen.

The office physicians’ ability to differentiate
positive from negative dip-slide cultures com-
pared favorably with the dip-slide cultures inter-
preted by the control physicians of the study
group (x> = 65.5, P < 0.001). Sensitivity was
93 percent, specificity 83 percent; predictive posi-
tive value was 93 percent, and predictive negative
value was 96 percent, Of considerable clinical in-
terest, five patient cultures read by the laboratory
as negative or skin contaminants on the agar
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plates were read as > 1 x 10° cfu/mL independ-
ently by both the family physician seeing that par-
ticular patient and the control physician reading
the dip-slide at the research center.

Mycoplasma and Chlamydia Cultures

As shown in Table 2, Ureaplasma urealyticum (a
Mycoplasma species) was present in symptomatic
(45 percent) and asymptomatic (43 percent)
women at approximately equal rates. Chlamydia
was isolated rarely in either asymptomatic or
symptomatic women. The laboratory identified
M. hominis at statistically higher rates (Table 2} in
these two symptomatic groups, compared to the
respective asymptomatic group.

The distribution of M. hominis among women
with abnormal vaginal findings (Table 2) is also
of interest. Ureaplasma urealyticum was found to
be randomly distributed through all diagnostic
groups (Candida, trichomonal, nonspecific vagini-
tis), whereas seven of the eight M. hominis cul-
tures were found in women with abnormal vagi-
nal discharge or nonspecific vaginitis.

Thus, M. hominis was statistically more frequent
among those with nonspecific vaginosis and ab-
normal vaginal discharge than with other vaginal
diagnoses (Table 2). M. hominis was also signifi-
cantly more common in symptomatic women
with negative genitourinary exams and negative
urine bacterial cultures than in asymptomatic
women (Table 2).

In vitro laboratory testing indicated that the
M. hominis isolated from symptomatic patients
was sensitive to erythromycin and tetracycline
and resistant to ampicillin, gentamicin, cephalo-
sporins, metronidazole, and trimethoprim sulpha-
methoxazole.

Considering Ureaplasma urealyticum to be non-
pathogenic, Table 1 relates the characteristics of
the two etiologic groups generated by the results
of this study. Mean age for cystitis group (42.3
years) is significantly older than the M. hominis
group (31.5 years). Although women in the M.
hominis-associated group tended to be single more
frequently than the cystitis group, marital status
was not significantly different. Women in the M.
hominis group tended to have more negative re-
sponses (Table 1) to historical items, “frequency,”
and “history of previous urinary tract infection.”

The two etiologic groups can also be distin-
guished (Table 1) on the basis of WBC/hpf on
urine microscopic findings, which was completed

by the office physicians. In particular, when test-
ing for 0 to 10 WBC/hpf versus > 10 WBC/hpf,
there is a significant difference between the groups
(x?> = 7.34, P < 0.01). Furthermore, for 0 to
5 WBC/hpf versus > 5 WBC/hpf, the groups are
also different at a higher degree of significance
(x> = 17.69, P < 0.001). Considering specifici-
ty, sensitivity, and predictive values, the 0 to 5
WBC/hpf versus > 5 WBC/hpf scheme better dif-
ferentiates between the two etiologic groupings.
In particular, for the 0 10 5 WBC/hpf versus
> 5 WBC/hpf, sensitivity for predicting the M. ho-
minis—associated group is 75 percent; the specific-
ity is 71 percent; the predictive positive value is
83 percent, and the predictive negative value is
61 percent.

Physicians’ Clinical Impressions

Physicians’ clinical impressions (i.e., predicting a
positive or negative culture), based on presenting
symptoms, physical findings, and microscopic uri-
nalysis, were highly correlated with (x? = 21.4,
P < 0.001) a subsequent positive agar plate bacte-
rial culture. Sensitivity was 92 percent, specificity
54 percent, predictive positive value was 51 per-
cent, predictive negative value was 91 percent.
Physicians were unable, however, consistently to
predict the subsequent isolation of Ureaplasma
urealyticum, M. hominis, or Chlamydia.

Residency Versus Private Practice Settings

No differences were noted for resident-faculty of-
fice practices versus private practice settings. In
particular, the demographics, genitourinary ex-
amination findings, bacterial culture results, Myco-
plasma or Chlamydia culture results, or physicians’
clinical impressions were not found to be different
between these two groups.

Discussion

From several vantage points, limitations in this
study abound. In particular, the private practices
and resident-faculty offices that were used as
study practices are dedicated primarily to daily pa-
tient care, not to clinical research. Physicians and
office staff conscientiously completed the study
protocol amid their busy office practices. These
factors limited total number of patients studied
and analysis of some patient subgroups (i.e., men
and residency versus private practice patient
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groups). Additionally, transporting and handling
(rapid specimen retrieval, freezing at —70°C) the
Mycoplasma and Chlamydia cultures were techni-
cally cumbersome in our rural setting. Perhaps, a
multicenter study (using several rural locales with
cooperative study practices, community hospitals,
and university hospitals) could generate larger pa-
tient numbers.

As documented in several previous studies, vag-
inal or cervical infection is a common cause of
urinary symptoms in our study. The demographic
characteristics, presenting signs and symptoms,
physical findings, routine urinalyses, and stand-
ard bacterial culture results of this study are com-
parable to those reported in other studies con-
ducted in a family practice setting.

Mond and coworkers noted that among sympto-
matic patients attending a general practice clinic,
married women were four times more likely than
single women to have significant bacteria on rou-
tine culture.! Similarly, older women in our study
tended to have significant bacterial growth. The pre-
dictability of culturing significant bacteria based on
a larger number of WBC/hpf on microscopic urinal-
ysis is demonstrated in our study and others.'>#

Several investigators have shown that the dip-
slide culture is highly accurate for colony count and
organism identification.’'? Using dual and inde-
pendent readings of the dip-slides, we have affirmed
these findings and also have identified five patients
with > 1 X 10° cfu/mL bacteriuria that were read
as negative on the McConkey and blood agar plates.
Previous U.S. studies of symptomatic patients used a
hospital laboratory as the source of bacterial colony
count and organism identification. This study de-
tails the accuracy of U.S. physicians’ interpreta-
tions of urine cultures on a day-to-day basis in
their office practices using dip-slides.

When Chlamydia is considered as a possible
pathogen in our study, three Seattle studies are
relevant. Stamm, et al. and coworkers isolated
Chlamydia in both symptomatic and asympto-
matic patients and found this organism to be more
common among the symptomatic group.” Brun-
ham and colleagues, studying cervicitis in a vene-
real disease clinic, isolated Chlamydia frequent-
ly.!* Conversely, we have noted few Chlamydia in
either symptomatic or asymptomatic men or
women, and Berg, et al. found Chlamydia to be an
infrequent cause of urinary symptoms in the out-
patient unit of the Family Practice Residency, Uni-
versity of Washington.®? Chlamydia frequently
causes urinary tract symptoms in some ambula-

tory settings, but apparently it is not seen fre-
quently in family practice settings.

It should be noted that we cultured all patients
entering the study regardless of clinical findings;
Stamm, et al. excluded those with vaginal infec-
tion from his study group.” As Brunham, et al.
found Chlamydia frequently among Seattle women
with cervicitis and urethral syndrome, we fre-
quently isolated M. hominis from cervical and
periurethral areas among symptomatic women in
rural Connecticut.'? Gardnerella vaginalis has been
demonstrated to be associated with vaginosis in a
family practice setting; Berg, et al. did not culture
patients for M. hominis or Ureaplasma urealyticum.®
Our study isolated M. hominis frequently in pa-
tients with nonspecific vaginosis.

When reviewing Mycoplasma species as possible
pathogens in other studies, Stamm, et al. found
both M. hominis and Ureaplasma urealyticum com-
monly among both symptomatic and asympto-
matic college students.” Our study documents that
M. hominis is strongly associated with young symp-
tomatic women in these rural family practices.

The clinical implication of this finding is that
symptomatic women may be divided into one of
two etiologic groups based on age and urine mi-
croscopic findings (Table 1). Antibiotic therapy for
women in the M. hominis-associated group should
be either erythromycin or tetracycline, since other
antibiotics are not effective against M. hominis.
Women in the cystitis group can be treated with a
number of antibiotics, including ampicillin or tri-
methoprim sulfamethoxazole.

In conclusion, this study demonstrates that the
etiology of genitourinary symptoms in rural fam-
ily practices may differ substantially from the eti-
ology in other patient care settings. Specifically,
we have implicated M. hominis as a genitourinary
pathogen among younger women patients with
minimal pyuria. Further primary care studies in
ambulatory settings should evaluate additional
culturing and identification techniques and the ef-
fectiveness of therapeutic strategies based on etiol-
ogy and patient characteristics.
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Schroth, M.D., William H. Zeidler, M.D., Raymond W. James,
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