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U rinary tract infection is common in elderly pa
tients. Studies indicate that women aged over 65 

years living at home have a 20 percent prevalence of 
urinary tract infections. Men aged 65 to 70 years living 
at home have a 2 to 4 percent prevalence of urinary 
tract infections, rising to 22 percent in those aged over 
81 years, showing that the prevalence of urinary tract 
infections in men also rises with age, but approx
imately ten years later than in women. The overall 
prevalence of urinary tract infections in the elderly 
population living in residential homes is 25 percent and 
33 to 35 percent for those in hospitals.15 Thus, the 
prevalence of urinary tract infection increases with 
advancing age, diminishing mobility, and increasing 
degrees of institutionalization.1-9 Recent evidence also 
reveals an increased morbidity and mortality as a re
sult of bacteriuria.10-12

Diagnosis of urinary tract infections is traditionally 
based on a clean-catch urine culture. A positive cul
ture is one that grows greater than or equal to 105 
organisms per milliliter of urine. There is an 80 percent 
probability of correctly identifying bacteriuria from a 
positive culture grown from one clean-catch urine 
specimen. Two specimens growing the same organism 
raise the probability to 95 percent, and three speci
mens growing the same organism raise the accuracy of 
diagnosing bacteriuria to nearly 100 percent.13,14 Urine 
cultures are considered the “ gold standard” for diag
nosing urinary tract infections. It is important that 
protocols for instructions, collection, transport, and 
plating are closely followed to avoid incorrectly iden
tifying positive patients. Urine cultures, however, can
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be time consuming (requiring 24 to 48 hours to produce 
a result) and expensive. Other available tests used to 
confirm or diagnose urinary tract infections include 
routine urine analysis, Gram staining, chemical 
analysis (including pH, specific gravity, protein, 
blood, glucose, ketones, bilirubin, leukocyte esterase, 
and nitrite), and dipslide culture of the urine. Differ
ences in collection, handling and preparation, and 
urine concentration can affect the results.15-19

The physician must choose which tests are most re
liable, cost effective, and efficient in diagnosing uri
nary tract infections in the elderly population. A study 
was conducted in an outpatient family practice clinic 
to determine the prevalence of urinary tract infection 
in elderly women and to study the sensitivity and 
specificity of a variety of tests when compared with 
the urine culture.

METHODS

Subjects were recruited from patients at the University 
of California Davis Medical Center (UCDMC) Family 
Practice Clinic. This clinic serves approximately 
15,000 outpatients, of which 5 percent are women aged 
over 65 years. Female patients aged over 65 years 
presenting to the clinic for follow-up of nonacute 
illnesses (eg, arthritis and hypertension), asymptoma
tic for urinary tract infection, and meeting the exclu
sion criteria were asked to participate. Exclusion 
criteria included history of urinary tract infections, 
catheterization, urinary tract instrumentation, or 
surgery within the last three months, antibiotic usage 
within the last two weeks, and documented evidence 
of neurogenic bladder from any cause. Patients with 
diabetes mellitus or history of cerebrovascular acci
dent with sequelae of urinary or fecal incontinence, 
dribbling, or altered micturition were excluded from 
the study. Other exclusion criteria included docu
mented incontinence within the past three months, 
tabes dorsalis, or history of neurosyphilis, quadriple- 
Continued on page 74
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TABLE 1. INDIVIDUAL LABORATORY TEST RESULTS FOR EIGHT PATIENTS (A-H) WITH ASYMPTOMATIC URINARY TRACT 
INFECTIONS AND NONINFECTED PATIENTS

Noninfected Total 
Patients’ Patients’

Infected Patients Positive Positive
Laboratory ------------------------------------------------------------------------------------------------------------  Results Results
Test A B C D E F G H No. (%) No. (%)

Urine culture + + + + + + + + 0(0) 8(13)
Abnormal urinalysis + + + + + + + 0 26 (47) 33 (52)
Urinalysis— 12-25 50-100 1-3 25-50 12-25 3-6 6-12 0 10(18) 16(25)

white blood cells 
(WBC/HPF)

Urinalysis— 0 0 0 0 + 0 0 0 2(4) 3(5)
red blood cells

Urinalysis— + 3 + 4 + 3 + 3 + 1 + 3 + 4 o c c 8(15) 15(24)
bacteria

Gram stain— + 2 + 4 + 2 + 4 0 + 3 + 3 + 4 7(13) 14(22)
bacteria

Gram stain— 0 + 2 0 + 2 0 0 + 1 0 2(4) 5(8)
white blood cells

Leukocyte esterase 0 + 0 + + 0 + 0 7(13) 11(18)
Nitrite 0 + + 0 0 + 0 0 5(9) 8(13)
Isocult + + 0 + 0 0 + 0 1(2) 5(8)

Continued from page 72
gia or lower extremity paraplegia, and present or his
tory of systemic infection within three months.

No patient refused to enter the study, and 63 pa
tients were enrolled. These patients completed a 
two-page questionnaire that elicited demographic in
formation and a brief medical history. All laboratory 
analyses were performed without charge to the sub
jects. Subjects provided one clean-catch midstream 
urine specimen for analysis. Patients with abnormal 
results and their physicians were notified.

Collected specimens were immediately sent to the 
UCDMC laboratory to be analyzed by registered per
sonnel according to protocol. Samples were divided 
into three aliquots and analyzed. One aliquot was cul
tured on MacConkey’s agar and blood agar plates, and 
colony counts were performed 24 and 48 hours after 
plating. Routine urinalysis and chemical analysis were 
performed on the second aliquot. Ames N-Multistix 
strips were used to analyze the urine for protein, 
blood, glucose, and ketones. Leukocyte esterase and 
nitrite in the urine were detected with Chemstrip LN. 
Leukocyte esterase identifies the presence of white 
blood cells in the urine, even if the white blood cells 
have lysed as a result of improper handling. Nitrite in 
the urine indicates the presence of bacteria, as most 
pathogenic bacteria in the bladder convert nitrates to 
nitrite. In addition, 12 mL of urine were spun down 
and the sediment resuspended in 1 mL of saline solu
tion. A drop of this suspension was then examined for 
erythrocytes, white blood cells, casts, crystals, epi
thelial cells, mucus, and bacteria. A Gram stain of one 
drop of unspun urine was also performed, and the 
number and type of bacteria present, as well as the

presence of any white blood cells, were recorded. The 
third aliquot was used to inoculate a two-sided dipslide 
containing MacConkey’s agar on one side and plain 
agar on the other, which was then incubated for 12 to 
18 hours. These SmithKline Isocult dipslides quanti
tate bacteriuria, but do not identify the isolated or
ganisms.

RESULTS

The mean age of the patients was 74 years, with a 
range of 65 to 92 years. Ninety-four percent were liv
ing at home or with relatives, while 6 percent were in 
senior citizen or public housing. None of the subjects 
resided in nursing homes or institutions.

Eight of 63 patients (13 percent) had positive urine 
cultures. The infectious agents were Klebsiella or
ganisms (4), Escherichia coli (1), Staphylococcus 
epidermidis (1), diptheroids (1), and mixed (1). The 
individual test results for each of the eight positive 
urine culture patients (A through H) are shown in 
Table 1. These patients were classified as having 
asymptomatic urinary tract infections. Also in Table 1 
the number of positive tests for all the other patients in 
the noninfected group are indicated. Of the eight pa
tients with asymptomatic urinary tract infections, all 
but one were positive for at least one half of the tests. 
One patient (H) was positive on only two tests. On the 
other hand, only three patients in the noninfected 
group were positive on three or more tests. The sen
sitivity and specificity of individual laboratory tests 
are outlined in Table 2. The urine culture result was 
used to define the disease state.
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TABLE 2. PERCENTAGE OF SENSITIVITY AND 
SPECIFICITY OF INDIVIDUAL LABORATORY TESTS 
COMPARED TO URINE CULTURE STANDARD

Test Sensitivity Specificity

Abnormal urinalysis 88 53
Urinalysis— 75 82
white blood cells
Urinalysis— 13 96
red blood cells
Urinalysis— 88 86
bacteria

Abnormal Gram stain 88 86
Gram stain—bacteria 88 87
Gram stain—white 38 96
blood cells

Leukocyte esterase 50 87
Nitrite 38 91
Isocult 50 98

DISCUSSION

The prevalence of asymptomatic urinary tract infec
tion in this sample of elderly women was 13 percent. 
This figure is similar to that of samples in other 
studies, though it may be lower than most, as only 
asymptomatic women were selected. Women with uri
nary tract infection symptoms or a recent (three- 
month) history of urinary tract infection were ex
cluded. The sample was predominantly ambulatory 
and self-sufficient, thus correlating with a lower preva
lence rate. As seen by these data, there is no one test 
that is sufficient to diagnose urinary tract infection in 
elderly patients. Patients identified as having urinary 
tract infection by the urine culture were usually posi
tive on at least three other tests. As in other studies, 
pyuria ranged from none to 50 to 100 white blood cells 
per high-power field.7,9 Urinalysis alone identified 26 
additional patients. The Isocult dipslide and nitrite re
sults were disappointing, with only four and three, re
spectively, out of eight positive patients being properly 
identified. As expected, the rate of false-positive re
sults for leukocyte esterase was high, identifying seven 
additional patients. Five of these patients also had 
white blood cells on urinalysis or Gram stain, suggest
ing an inflammatory process. In view of these results,

it would appear that in an office setting, routine 
urinalysis and Gram stain (for bacteria and white blood 
cells) are appropriate alternatives while awaiting urine 
culture results.
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