
Copyright 2014 American Medical Association. All rights reserved.

Urinary Tract Infections in Older Women
A Clinical Review
Lona Mody, MD, MSc; Manisha Juthani-Mehta, MD

The Patient’s Story

Mrs M is 91 years old and lives in a retirement community with her
male partner. Her medical problems include coronary artery dis-
ease, hyperlipidemia, hypertension, diabetes mellitus, cerebrovas-
cular disease, and hypothyroidism. She recently visited Dr N, her pri-
mary care physician for many years, for worsening chronic urinary
frequency and incontinence. Mrs M began having urinary tract in-
fections (UTIs) in her college years and for the past several years, uri-
nary incontinence. Currently, she has urinary frequency (every 2-3

hours) and nocturia (awakening her as often as every 2 hours). In
2008, Mrs M was instructed by her primary care physician to limit
fluid intake at dinner to 1 cup, and then drink only enough water to
take her nighttime medications. During the past few months, Mrs M
noted an increase in her urinary frequency and incontinence. Re-
cently, she started wearing adult diapers every day. Mrs M is sexu-
ally active. Dysuria or hematuria are not present. She has felt more
“spacey” and unsteady but does not have dizziness or lightheaded-
ness. She does not have syncopal symptoms and has not fallen. Drug
treatment of an overactive bladder with oxybutynin and toltero-
dine was not effective and she experienced only transient improve-

IMPORTANCE Asymptomatic bacteriuria and symptomatic urinary tract infections (UTIs) in
older women are commonly encountered in outpatient practice.

OBJECTIVE To review management of asymptomatic bacteriuria and symptomatic UTI and
review prevention of recurrent UTIs in older community-dwelling women.

EVIDENCE REVIEW A search of Ovid (Medline, PsycINFO, Embase) for English-language
human studies conducted among adults aged 65 years and older and published in
peer-reviewed journals from 1946 to November 20, 2013.

RESULTS The clinical spectrum of UTIs ranges from asymptomatic bacteriuria, to
symptomatic and recurrent UTIs, to sepsis associated with UTI requiring hospitalization.
Recent evidence helps differentiate asymptomatic bacteriuria from symptomatic UTI.
Asymptomatic bacteriuria is transient in older women, often resolves without any treatment,
and is not associated with morbidity or mortality. The diagnosis of symptomatic UTI is made
when a patient has both clinical features and laboratory evidence of a urinary infection.
Absent other causes, patients presenting with any 2 of the following meet the clinical
diagnostic criteria for symptomatic UTI: fever, worsened urinary urgency or frequency, acute
dysuria, suprapubic tenderness, or costovertebral angle pain or tenderness. A positive urine
culture (�105 CFU/mL) with no more than 2 uropathogens and pyuria confirms the diagnosis
of UTI. Risk factors for recurrent symptomatic UTI include diabetes, functional disability,
recent sexual intercourse, prior history of urogynecologic surgery, urinary retention, and
urinary incontinence. Testing for UTI is easily performed in the clinic using dipstick tests.
When there is a low pretest probability of UTI, a negative dipstick result for leukocyte
esterase and nitrites excludes infection. Antibiotics are selected by identifying the
uropathogen, knowing local resistance rates, and considering adverse effect profiles. Chronic
suppressive antibiotics for 6 to 12 months and vaginal estrogen therapy effectively reduce
symptomatic UTI episodes and should be considered in patients with recurrent UTIs.

CONCLUSIONS AND RELEVANCE Establishing a diagnosis of symptomatic UTI in older women
requires careful clinical evaluation with possible laboratory assessment using urinalysis and
urine culture. Asymptomatic bacteriuria should be differentiated from symptomatic UTI.
Asymptomatic bacteriuria in older women should not be treated.
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ment with desipramine and solifenacin. All these agents were
stopped. Six times in the past year, Mrs M’s urine cultures were posi-
tive for more than 105 colony-forming units (CFU)/mL of Escheri-
chia coli (E coli). Worsening incontinence resulted in Mrs M’s treat-
ing physicians obtaining urine cultures. She has received multiple
courses of antibiotics but states that the antibiotics don’t make her
incontinence or spaciness any better.

Overview of UTI
UTI is the most common bacterial infection, accounting for more than
8 million office visits and 1 million emergency department visits each
year in the United States, eventually resulting in approximately
100 000 hospitalizations.1,2 The overall number of office visits for UTIs
are twice as common among women of all ages compared with men.1

UTI is broadly defined as an infection of the urinary system and
may involve the lower urinary tract or the lower and upper urinary
tracts combined.3 The spectrum of urinary conditions ranges from
asymptomatic bacteriuria, to symptomatic UTI, to sepsis associ-
ated with UTI requiring hospitalization (Table 1).8 Asymptomatic bac-
teriuria in women is defined as presence of at least 105 CFU/mL of
the same uropathogen in 2 consecutive clean-catch midstream urine
samples obtained from patients without any symptoms or signs at-
tributable to urinary infection. Asymptomatic bacteriuria is a colo-
nization state and does not indicate an infection that requires
treatment.4,5,9 Establishing a diagnosis of symptomatic UTI re-
quires a patient to have symptoms and signs of a UTI and labora-
tory tests confirming the diagnosis (bacteriuria �105 CFU/mL and
pyuria �10 white blood cells/high-powered field). Uncomplicated
symptomatic UTI is present when there is a symptomatic bladder
infection manifested by fever, worsened urinary urgency or fre-
quency, dysuria, suprapubic tenderness, costovertebral angle pain
or tenderness with no recognized cause, and laboratory tests re-
vealing UTI. Fever is usually not present in symptomatic UTI local-
ized to the bladder. Complicated UTI is defined as having a symp-
tomatic UTI in patients caused by a functional or structural
abnormality; having had urinary instrumentation; having systemic

diseases such as renal insufficiency, diabetes, or immunodefi-
ciency; or having undergone organ transplantation.6,7,10,11 Pyuria is
the presence of leukocytes in the urine. However, when superim-
posed with high prevalence of chronic genitourinary symptoms, in-
creasing cognitive impairment, and a high comorbidity load with ad-
vancing age, diagnosis and management of a symptomatic UTI
remains a challenge.

Mrs M has several risk factors for symptomatic UTI including
being postmenopausal,12-14 having urinary incontinence,12,15,16 hav-
ing prior history of symptomatic UTI,12-14 and being sexually active.17,18

Some evidence suggests that recurrent UTIs could have a genetic
component19-21 (Table 2).12-23 Diabetes is also considered an impor-
tant risk factor for recurrent UTIs in women.22,23 Recurrent UTIs with
the same or different uropathogens are common in outpatient set-
tings, leading to repeated outpatient visits and increased therapeu-
tic or prophylactic antibiotic use, anxiety, and low morale.24,25 Mrs
M does not meet the criteria for symptomatic UTI since her only
symptom is worsening urinary frequency without other UTI-
specific symptoms. She likely has worsening of chronic urinary in-
continence because of continued diuretic use or as a natural pro-
gression of her incontinence. Antibiotics did not improve Mrs M’s
incontinence, also suggesting that her UTI should not be catego-
rized as symptomatic.

The Evidence: Diagnosis, Management,
and Prevention
We searched Ovid (MEDLINE, PsycINFO, EMBASE) for English-
language human studies conducted among adults aged 65 years
and older and published in peer-reviewed journals from 1946 to
November 20, 2013. We focused on community-dwelling older
adults. Search terms included UTI, asymptomatic bacteriuria, risk
factors and UTI, community-onset UTI, functional decline and UTI,
delirium and UTI, dehydration and UTI, diagnosis and UTI, diet and
drug therapy and UTI, prevention and UTI, and urine tests and UTI.
We also searched for recently published Cochrane reviews regard-
ing treatment and prevention of UTI in community-dwelling older

Table 1. Suggested Approach to the Evaluation and Treatment of Older Women With a Suspected UTI

Condition Definition

UTI Presence of microbial pathogens within the urinary tract4

Asymptomatic bacteriuria Bacteria or yeast isolated in appropriate quantitative counts from a urine culture without accompanying
signs or symptoms attributable to the genitourinary tract5

In women patients: 2 consecutive clean-catch midstream urine samples growing at least 105 colony-
forming units/mL with no more than 2 species of microorganisms and no indwelling urinary catheter
within 7 days of first urine culture

Symptomatic UTI
(without indwelling urinary catheter)

Can include cystitis, pyelonephritis,urosepsis, septic shock, or all combined5

Defined by at least 2 of following criteria: fever (>38°C) in a patient who is aged 65 years or older;
frequency or urgency, dysuria, suprapubic tenderness, or costovertebral angle pain or tenderness
(not explained by other diagnoses); positive urine culture of at least 105 colony-forming units/mL
with no more than 2 species of microorganisms; and pyuria (≥10 white blood cells/mm3 of unspun
urine)6

Uncomplicated UTI Symptomatic UTI in a normal genitourinary tract with no prior instrumentation

Complicated UTI Symptomatic UTI in patients with either functional or structural abnormality, a history of urinary
instrumentation or systemic diseases such as renal insufficiency, transplantation, diabetes, or immuno-
deficiency

Recurrent UTI Two or more symptomatic UTIs within 6 months or 3 or more infections within 1 year7

Urosepsis Sepsis caused by UTI

Abbreviation: UTI, urinary tract infection.
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Table 2. Risk Factors for UTIs in Postmenopausal Women

Source
Study
Characteristics

Participants

UTI Definition

Risk Factors

FindingsNo. Age, y Evaluated Ascertainment
Raz
et al,12

2000

Design: case-control
Setting: outpatient
clinic, Israel
Duration: not
reported

149
Cases

53
controls

Mean (SD),
65.6 (7.2)

Recurrent symptomatic
UTI: >3 culture-docu-
mented episodes of
symptomatic UTI during
the last year or 2 epi-
sodes during the last 6
months with dysuria,
urgency and frequency
(cystitis); and fever,
chills, and/or loin pain
(check study for
clarifications)

General medical history,
marital status, No. of
pregnancies and deliver-
ies, comorbidities, and
previous surgical proce-
dures, history of UTIs
including age at first UTI,
ABO blood group, secre-
tor status, urinary incon-
tinence, postvoid urine
residual, and uterine,
bladder, or rectal
prolapse

Questionnaire, renal ul-
trasonography, gyneco-
logical examination,
blood and saliva analysis

Incontinence
(OR, 5.8; 95% CI,
2.1-16.2)
History of UTI before
menopause (OR, 4.9;
95% CI, 1.7-13.8)
Nonsecretor status
(OR, 2.9; 95% CI,
1.3-6.3)

Hu
et al,13

2004

Design: population-
based case-control
Setting: HMO group,
state of Washington
Duration:
1994-1996

899
Cases
911

controls

Range,
55-75

Symptomatic UTI: pres-
ence of dysuria (in-
creased frequency or
urgency of urination for
≤2 weeks) and urine cul-
ture during the preceding
month that grew ≥105

CFU/mL of a uropatho-
genic organism

Demographics; comor-
bidities including DM,
obstetric, and gyneco-
logic history; sexual ac-
tivity and contraceptive
practices

Interview, clinic visit for
urine collection

Sexually active
(OR, 1.42; 95% CI,
1.1-1.9)
History of UTI (OR,
4.2; 95% CI, 3.3-5.4)
DM (OR, 2.8; 95% CI,
1.8-4.4)
Incontinence
(OR, 1.36; 95% CI,
1.03-1.8)
Oral estrogen re-
placement did not
reduce UTI risk

Sheinfeld
et al,22

1989

Design: prospective
case-control
Setting: Urology
clinic, Northwestern
University Medical
School, Chicago,
Illinois
Duration: January-
September 1984

98 Case group,
range,
23-72;
mean, 35
control
group,
range,
23-78;
mean, 38

Symptomatic UTI: uri-
nary frequency, dyuria,
urgency, fever, chills, or
flank pain with ≥105

CFU/mL bacteria in urine
sample

ABO, P and Lewis blood
groups

Blood sample phenotyp-
ing, clinic visit

ABO blood group
(χ2 = 2.02; UTI vs no
UTI P = .60)
P blood group
(χ2 = 0.23; UTI vs no
UTI P = .63)
Lewis blood group
(χ2 = 8.28; secretor
phenotype
(Le[a − b+])=74%;
nonsecretor pheno-
type (Le[a+b−])=
18%; recessive
phenotype
(Le[a−b−])=8%
Le(a + b−) UTI vs no
UTI (OR, 3.4; 95% CI,
1.5-7.9)

Jackson
et al,14

2004

Design: population-
based, prospective
cohort
Setting: HMO group,
state of Washington
Duration: 1998-
2002 plus 2-year
follow-up

1017 Range,
55-75

Symptomatic UTI: mid-
stream urine specimen
with ≥105 CFU/mL of a
uropathogenic organism
in the presence of dys-
uria, urgency, or fre-
quency ≤2 weeks

Demographic character-
istics, comorbidities, uri-
nary incontinence, sexual
activity, personal and
family history of UTI,
postmenopausal hor-
mone use

Interview, medical record
review, urine and vaginal
swab culture, blood glu-
cose, bladder scan for
postvoid residual volume

Insulin-dependent
DM (HR, 3.4; 95% CI,
1.7-7.0)
At least 6 lifetime
UTIs (HR, 6.9; 95%
CI, 3.5-13.6)

Moore
et al,15

2008

Design: population-
based, prospective
cohort
Setting: HMO group,
state of Washington
Duration: 1998-
2002 plus 2-year
follow-up

913 Range,
55-75

Symptomatic UTI: mid-
stream, clean-catch,
urine culture with ≥105

CFU/mL of uropathogens
plus ≥2 acute urinary
symptoms: dysuria, ur-
gency, or frequency

Urinary incontinence,
rate of urine loss

Daily diaries,
questionnaires

Mean monthly rate of
urine loss (No. of
losses/mo): No UTI,
2.64/mo
UTI, 4.60/mo
(P = .04)

Czaja
et al,17

2009

Design: prospective
cohort
Setting: student
health center,
University of
Washington
Duration: January
2003-December
2006

104 Range,
18-49

E coli–recurrent sympto-
matic UTI: presentation
for medical evaluation of
symptoms of acute cysti-
tis (dysuria, frequency, or
urgency) with a concen-
tration of E coli in urine
of >102 CFUs/mL

Demographics, sexual
activity

Self-report Prevalence of con-
current sex and peri-
urethral carriage of
rUTI strain: 14 days
before rUTI = 7%
3 days before
rUTI = 41%;
(P = .008 for day 14
vs day 1)

Moore
et al,18

2008

Design: prospective
cohort
Setting: HMO group,
state of Washington
Duration: 1998-
2002 plus 2-year
follow-up

913 Range,
55-75

Symptomatic UTI: mid-
stream, clean-catch,
urine specimen with
≥105 CFU/mL of a uro-
pathogen confirmed by
culture, plus ≥2 acute
urinary symptoms: dys-
uria, urgency, or
frequency

Demographics, physical
function, DM, douching,
smoking, vaginal dry-
ness, hormone use, hys-
terectomy, incontinence,
and UTI history

Subject diaries, inter-
view, medical record
review,

Risk of UTI 2 days
after intercourse
(HR, 3.42; 95% CI,
1.49-7.8)
Risk in DM vs
non-DM patients
(HR, 1.97; 95% CI,
1.11-3.5)

(continued)
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adults. The recommendations that follow are based on evaluation
of the existing evidence.

Presentation and Diagnosis of Asymptomatic Bacteriuria
and Symptomatic UTI in Older Adults
Dr N: Do you feel ill from the bladder infection that you can tell?

Mrs M: Just in my head. … I don't have any of the accompanying
symptoms. There's no odor, there's no burning or anything like that.
But for the past at least half-dozen years, it just has been there, that's
all. Every time they took a test, there was a very small amount of
E coli. Whatever that means.

Dr N: For me, it's just so challenging. We're taught in medical
school that you don't treat asymptomatic bacteriuria in people. It
doesn't help them. The problem when people have chronic urinary
symptoms is that we are trying to determine if this is now a sympto-
matic bacterial infection and how do I figure out what is a UTI sign or
symptom in somebody who has these chronic voiding problems to
begin with. So, that's always been the tricky part. She has been hos-
pitalized a couple of times for UTIs. She basically presented with diz-
ziness, had trouble walking, confusion, and low blood pressure. She

was admitted and found to have a UTI based on urine cultures. She
was treated with antibiotics [and] intravenous fluids and got better.

Asymptomatic bacteriuria is common and its incidence in-
creases with age. The incidence of asymptomatic bacteriuria in-
creases from 3.5% in the general population to 16% to 18% in women
older than aged 70 years and some longitudinal studies report that
it affects 50% of older women.4,5 Asymptomatic bacteriuria is gen-
erally benign in this population. Older adults with or without bac-
teriuria will often have specific genitourinary symptoms including
worsening urgency, incontinence, and dysuria, and nonspecific symp-
toms such as anorexia, fatigue, malaise, and weakness—as re-
ported with Mrs M’s experience. In one longitudinal prospective se-
ries of ambulatory older adults, patterns of bacteriuria observed in
urine samples obtained at 6-month intervals5 revealed more than
30% of patients had spontaneously resolving bacteriuria and an-
other 30% who initially did not have bacteriuria subsequently de-
veloped it (Table 3). Chronically incontinent and disabled older adults
may have a prevalence of pyuria (�10 white blood cells) of 45% and
bacteriuria (�105 CFU/mL) of 43%.26 Women with asymptomatic
bacteriuria with pyuria fulfill the laboratory criterion for sympto-

Table 2. Risk Factors for UTIs in Postmenopausal Women (continued)

Source
Study
Characteristics

Participants

UTI Definition

Risk Factors

FindingsNo. Age, y Evaluated Ascertainment
Stapleton
et al,23

1995

Design: prospective
cohort
Setting: student
health clinic, Univer-
sity of Washington
Duration: 6-month
follow-up

40 With recur-
rent UTI,
median, 22
without re-
current UTI,
median, 26

Symptomatic E coli UTI:
presence of typical lower
urinary tract symptoms,
pyuria (≥8 leukocytes
/mm3), and E coli ≥102

CFU/mL in voided mid-
stream urine;
recurrent symptomatic
UTI: ≥2 episodes within
12 months

ABO blood group
secretor status,
UTI history

Daily diaries, clinic visits;
saliva, blood and urine
samples

Rectal F-fimbriated:
nonsecretors with
UTIs vs secretors
with UTI (56% vs
27%; P = .04)

Gorter
et al,19

2010

Design: retrospective
cohort
Setting: the Nether-
lands
Duration:
2000-2004

6958 ≥30 Recurrent symptomatic
UTI:
new episode defined as
UTI occurring after
6-week symptom-free
period
Relapse: the need to re-
peat prescribing antibiot-
ics between 4 days and 6
weeks after first pre-
scription
Reinfection: need for a
New prescription after 6
weeks
Symptomatic UTI: de-
fined as either: (1) Inter-
national Classification of
Primary Care code for
cystitis (U71) or nonspe-
cific urethritis (U72)
when antibiotic was pre-
scribed within 3 days of
the patient’s visit; or (2)
stranguria, dysuria, fre-
quency or urgency and/or
culture, dip slide, leuko-
cyte esterase or nitrite
tests with positive find-
ings if the patient’s rec-
ord indicated antibiotics
had been prescribed

Age, socioeconomic sta-
tus, urinary tract stones
and atrophic or candida
vaginitis, DM, DM medi-
cations, DM complica-
tions, antibiotics
prescribed

Medical record review,
coded diagnosis

Recurrent UTI:
DM (OR, 2.0; 95% CI,
1.4-2.9)
Oral blood glucose
medications (OR,
2.1; 95% CI, 1.2-3.5)
Taking insulin (OR,
3.0; 95% CI, 1.7-5.1)
DM diagnosis ≥5y
(OR, 2.9; 95% CI,
1.9-4.4)
Retinopathy (OR,
4.1; 95% CI, 1.9-9.1)

Zafanello
et al,20

2010

Design: review
Setting: 9 studies
included
Duration: NA

NA Children and
adults

Recurrent UTI: definition
not standardized

Genetic susceptibility
markers for recurrent UTI

HSPA1B, CXCR1 and
CXCR2, TLR2, TLR4,
TGF-β1 genes may
be associated with
susceptibility to re-
current UTI
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matic UTI but do not have symptomatic UTI because they lack the
signs and symptoms for UTI. As with Mrs M’s experience, chronic uri-
nary incontinence can make it difficult to differentiate asymptom-
atic bacteriuria (which is benign) from symptomatic UTI (which has
the potential to evoke urosepsis or pyelonephritis). Hematuria with-
out bacteriuria and pyuria may be unrelated to infection. In recog-
nizing the greater prevalence of genitourinary symptoms in older
adults, most studies evaluating symptomatic UTI in older women re-
quire both signs and symptoms of UTI (�2 genitourinary signs and
symptoms) and laboratory confirmation of UTI (bacteriuria and py-
uria) to establish a diagnosis of UTI in the elderly patient (Table 2).

Fluctuations in urinary urgency and incontinence occur in older
women such as Mrs M even without a urinary infection. Chronic dys-
uria is also prevalent and can get worse with age (Table 4). Several
recent studies provide guidance for differentiating asymptomatic
bacteriuria from symptomatic UTI by defining the effectiveness of
clinical features of UTI with subsequent laboratory evidence of UTI.
In frail older adults who are institutionalized, there was significant
association between laboratory-confirmed UTI and acute dysuria
(relative risk [RR], 1.58; 95% CI, 1.10-2.03), change in character of
urine (RR, 1.42; 95% CI, 1.07-1.79), and change in mental status (RR,
1.38; 95% CI, 1.03-1.74).34 Of these clinical features, acute dysuria
(<1 week in duration) most effectively predicted laboratory confir-
mation of UTI. An epidemiologic study from Spain involving 343
women aged 14 to 90 years showed that pretest probability of hav-
ing a UTI among patients with new urinary symptoms was 0.48; posi-
tive likelihood ratio (LR) for new dysuria was 1.31 (95% CI, 1.12-
1.54), new urgency 1.29 (95% CI, 1.12-1.50), and new urinary
frequency 1.16 (95% CI, 1.06-1.28).35 This study reinforces the no-
tion that new dysuria is the most discriminating clinical finding for
symptomatic UTI. When evaluating new dysuria, timing, severity, and
location are important. Worsening urinary frequency or urgency oc-
curs both in UTI and urinary incontinence. Consequently, these symp-
toms are not reliable indictors for UTI. In contrast, new dysuria is spe-
cific for symptomatic UTI and, if present, indicates a need for further
diagnostic evaluation.

Establishing a diagnosis of symptomatic UTI in an older women
like Mrs M who have a high prevalence of asymptomatic bacteri-
uria and progressively worsening urinary incontinence requires as-
sessment for new presenting signs and symptoms of genitourinary
tract disease and consideration of other diagnoses. There is no clear
answer how urgent this evaluation is. Although UTI can be a seri-
ous problem, several randomized controlled trials found that 25%
to 50% of women presenting with UTI symptoms will have recov-
ered in 1 week without using antibiotics.36,37 Spontaneous symp-
tom improvement occurs in 50% of community-dwelling noncath-

eterized women who delay antibiotic treatment (Table 3).29 Thus,
delaying antibiotic treatment while evaluating a symptomatic UTI
generally does not lead to adverse outcomes. Symptoms such as diz-
ziness and confusion alone should not be attributed to UTI. In clini-
cal scenarios similar to Mrs M’s, it is likely that hydration was re-
ceived during hospitalization, in addition to antibiotic therapy, and
it is equally likely that restoration of hydration status resulted in clini-
cal improvement. Women with urinary urgency are often told to re-
strict fluid intake, leading to dehydration.30 Hence when the diag-
nosis of symptomatic UTI is in doubt, delaying antibiotic treatment
while conducting further evaluation, but offering supportive treat-
ment such as increased fluid intake, should be considered (Table 3).29

Role of Urinary Testing in Diagnosing Symptomatic UTIs
in Older Adults
The utility of urinary dipstick testing, urinalysis, and urine culture is
challenging in the older adult because of the high prevalence of bac-
teriuria and pyuria that may not be clinically important. As in the case
of Mrs M, all urinary studies to evaluate for leukocyte esterase, ni-
trites, pyuria, and bacteriuria over a 2-year period were positive.

The urinary dipstick, although easy and convenient, has vari-
able test characteristics.38 Sensitivity and specificity for urinary dip-
stick testing to evaluate for leukocyte esterase, nitrites, or both vary
in older adults by the age of study participants, clinical suspicion of
UTI, and laboratory definition for UTI used (ie, bacteriuria alone, level
of bacteriuria [>102-105 CFU/mL], or bacteriuria plus pyuria). The sen-
sitivity and specificity for a positive dipstick test in older patients with
was 82% (95% CI, 74%-92%) and 71% (95% CI, 55%-71%),
respectively.27 Other studies of elderly patients showed the nega-
tive predictive value for dipstick testing ranges from 92% to
100%.4,28 Urinary dipstick analysis should be performed in the out-
patient setting primarily to rule out and not to establish a diagnosis
of UTI. In a patient with a low pretest probability of UTI, if the dip-
stick is negative for leukocyte esterase and nitrites, it excludes the
presence of infection and mitigates the need to obtain urinalysis and
urine culture (Table 3). High false-positive rates limit dipstick test-
ing effectiveness.27 Further urinary studies are warranted for pa-
tients with a high pretest probability of UTI.

Laboratory-based clean-catch urinalysis confirms the pres-
ence of pyuria if there at least 10 white blood cells per high-
powered field and urine culture is positive if there are at least 105

CFU/mL of an organism and if the culture identifies the uropatho-
gen.

In the outpatient setting, a clean-catch urine specimen should
be collected by the patient. For female patients, the labia should be
separated and the urethral area cleansed with an antiseptic soap so-

Table 3. Testing and Treatment Considerations for UTIs

Issue Consideration
Urinary dipstick testing Should be used primarily to rule out a UTI, not to establish a diagnosis of UTI

In a patient with a low pretest probability of UTI, if the dipstick is negative for leukocyte esterase and nitrites, it excludes the pres-
ence of infection and eliminates the need to obtain a laboratory-based urinalysis and urine culture26-28

Antibiotic treatment In 25%-50% of women presenting with UTI, symptoms will have recovered or will show spontaneous improvement in 1 week with-
out using antibiotics29

Supportive treatments Diuretics should be avoided in older women with urinary incontinence
Women with urinary urgency are often told to restrict fluid intake, leading to dehydration30

When the diagnosis of symptomatic UTI is in doubt, delaying antibiotic treatment for 1 week but offering supportive treatment such
as increased fluid intake is an acceptable therapeutic option29

Abbreviation: UTI, urinary tract infection.

Clinical Review & Education Care of the Aging Patient: From Evidence to Action Urinary Tract Infections in Older Women

848 JAMA February 26, 2014 Volume 311, Number 8 jama.com

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://jama.jamanetwork.com/ by a University of California - Berkeley User  on 02/27/2014



Copyright 2014 American Medical Association. All rights reserved.

lution wiping front to back before voiding. The initial urinary flow
should be allowed to drain into the toilet or bedpan, catching the
midstream urine into a sterile container. If a clean-catch urine speci-
men is challenging for a patient to obtain (eg, obesity, arthritis), a
simple voided specimen, although less ideal, can be used.39

When to Send Urine Tests
It is challenging for clinicians caring for older patients with chronic
nonspecific symptoms to know when to send urine laboratory stud-
ies. Because of the high prevalence of asymptomatic bacteriuria
among elderly women, the pretest probability for positive urinaly-
sis or urine culture tests is high. An exacerbation of multiple comor-
bidities can lead to urinary symptoms (eg, urgency, frequency, and
dysuria). A study of elderly patients complaining of poor well-
being (anorexia, difficulty in falling asleep, difficulty in staying asleep,
fatigue, malaise, weakness) found they were frequently inconti-
nent of urine irrespective of the presence of bacteriuria.40 There-
fore, when chronic urinary nocturia, incontinence, or a general sense
of lack of well-being is present, urine studies should not be rou-
tinely sent. When there is fever, acute dysuria (<1 week in dura-
tion), new or worsening urinary urgency, frequency, new urinary in-
continence, gross hematuria, suprapubic or costovertebral angle pain
or tenderness, urine studies should be obtained. Acute dysuria is
more discriminating for UTI than other genitourinary symptoms
(Figure). In a cognitively impaired patient, persistent change in men-
tal status and change in character of the urine not responsive to other
interventions (ie, hydration) suggests the need for urine studies.
Given the known transient and recurring nature of bacteriuria in older
patients,4,5 a test of cure should not be performed after treatment
of UTI. Evaluation of clinical response should be based on symp-
tom improvement without a need to repeate urinary studies. The
Figure depicts a pragmatic clinical algorithm, though not clinically
validated, that can be applied to the care of the older patient.

Treatment Considerations in Older Adults
Dr N: She told me that her incontinence had definitely gotten worse
in the last couple of weeks. I had noticed that another physician had
sent a urine culture that had grown more than105 CFU/ mL of E coli
that was sensitive to all antibiotics. Assuming that this was asymp-
tomatic bacteriuria, it was not treated with antibiotics. A repeat urine
culture again showed more than 105 CFU/mL of E coli, again it was
pan sensitive. Given her symptoms, I treated her with a 7-day course
of an antibiotic. However the antibiotics didn't really make a differ-
ence.

Studies have shown that treatment of asymptomatic bacteri-
uria does eradicate bacteriuria.41 However, reinfection rates (1.67 vs
0.87 per patient-year of follow-up), adverse antimicrobial drug ef-
fects, and isolation of increasingly resistant organisms occur more
commonly in the therapy vs nontherapy groups. No differences in
genitourinary morbidity or mortality were observed between the 2
groups.42

For the past 3 decades, infectious disease physicians have rec-
ommended against screening or treating asymptomatic bacteri-
uria in community-dwelling or institutionalized older adults.10 Nev-
ertheless, geriatricians and primary caregivers of older adults have
continued to struggle with determining if nonspecific changes could
be related to UTI. In patients with dementia, 75% of patients not
meeting accepted minimum criteria for antibiotic initiation for UTI

still received antibiotic therapy.43 The Figure demonstrates com-
mon clinical features clinicians should include when evaluating UTI
in older adults. Two important issues require consideration when
treating older patients for UTI: choice of antibiotic and duration of
therapy. Choice of antibiotic should be guided by bacterial patho-
gens if known, local resistance rates, adverse effect profile, and co-
morbidities of the patient. Among community-dwelling older
women, the predominant pathogens are E coli (51.4%), Klebsiella
pneumoniae (4.1%), Proteus mirabilis (3.3%), and Enterococcus fae-
calis (2.5%).44 Resistance rates are variable, but outpatient urinary
isolate resistance rates are higher in the United States compared with
Canada.45 Fluoroquinolone resistance is highest for patients aged
65 years and older.45 Fluoroquinolones are now the most com-
monly prescribed antibiotics in ambulatory care.46 Between 2005
and 2009 among outpatients older than aged 80 years, the inci-
dence of fluoroquinolone resistant E coli isolates increased from 464
to 1116 per 100 000 person-years (P < .001). The incidence of E coli
isolates resistant to fluoroquinolones plus trimethoprim-
sulfamethoxazole increased from 274 to 512 per 100 000 person-
years (P < .05).47 Extended-spectrum β-lactamase-producing gram-
negative pathogens are implicated in community-acquired acute
uncomplicated UTI. These bacteria have high resistance rates to oral

Table 4. From The Rational Clinical Examination: Univariate Findings and
Multivariate Approach for Diagnosing UTI in Adult Womena,b

Univariate Findingsc

LR (95% CI)d

Present Absent
Dysuria 1.5 (1.2-2.0) 0.5 (0.3-0.7)

Frequency 1.8 (1.1-3.0) 0.5 (0.4-1.0)

Vaginal discharge 0.3 (0.1-0.9) 3.1 (1.0-9.3)

Vaginal irritation 0.2 (0.1-0.9) 2.7 (0.9-8.5)

Abnormal Normal

Dipstick resulte 4.2 0.3

Abbreviations: LR, likelihood ratio; UTI, urinary tract infection.
a A Rational Clinical Examination article evaluated the efficacy of various clinical

features and urine dipstick testing for younger patients. The approach for
older patients is different. Although the prevalence of asymptomatic
bacteriuria in the general population is approximately 5%, it ranges from 15%
to 17% in women older than 70 years and can be as high as 30%-50%. Chronic
genitourinary symptoms, such as urinary frequency and urgency, are also very
common in older women. It is important to distinguish between chronic
symptoms and new or worsening urinary symptoms. In general, vaginal
discharge is not a common presenting complaint among older women with or
without a UTI. Considering these challenges, establishing a diagnosis in older
women requires the presence of 2 clinical features such as fever, worsened
urinary urgency or frequency, acute dysuria, suprapubic tenderness,
costovertebral angle pain or tenderness, and the presence of bacteriuria or
pyuria on urinalysis. Although not a common complaint, new dysuria is a very
sensitive indicator of symptomatic UTI in older women.

b Adapted from The Rational Clinical Examination: Evidence-Based Clinical
Diagnosis.31 Data were derived from Bent et al.32

c For a multivariable approach, multiply the above individual LRs for
combinations of findings (eg, dysuria present and vaginal discharge absent
yields a combined LR = 4.7; dysuria absent and vaginal discharge present
yields a combined LR = 0.15).

d LRs that are less than 1 are rounded off to make computation easier when
combining findings.

e The dipstick values were selected from visual inspection of a summary
receiver-operating characteristic curve to maximize the accuracy so CIs could
not be determined.33
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antimicrobial agents, including amoxicillin-clavulanic acid (69.6% re-
sistant), ciprofloxacin (84.8% resistant), and trimethoprim-
sulfamethoxazole (75.9% resistant). Nitrofurantoin (15% resis-
tant) and fosfomycin (0% resistance) remain effective against these
bacteria.48

Three days of trimethoprim-sulfamethoxazole is recom-
mended as standard UTI therapy for otherwise healthy women. Fluo-
roquinolones are only recommended as first-line empirical therapy
in communities with trimethoprim-sulfamethoxazole resistance rates
greater than 10% to 20%.49 Despite these recommendations, the
use of trimethoprim-sulfamethoxazole has not significantly changed
(odds ratio [OR], 0.89; 95% CI, 0.60-1.30), while the use of cipro-
floxacin increased (OR, 1.75; 95% CI, 1.11-2.75).50 Current guide-
lines still recommend trimethoprim-sulfamethoxazole as a first-
line empirical therapy in patients living in communities having
resistance rates of less than 20%.51

Recent, revised guidelines place nitrofurantoin as one of the first-
line agents for UTI. However, the US Food and Drug Administration
states that this drug is contraindicated for use among patients with

a creatinine clearance of less than 60 mL/min/1.73 m2. Evidence sup-
porting this contraindication is limited and is based on inadequate
nitrofurantoin concentration in the urine of patients with creati-
nine clearance of less than 60 mL/min/1.73 m2. Recent data sug-
gests that nitrofurantoin can be safely administered to patients with
creatinine clearance of at least 40 mL/min/1.73 m2.52,53 Nitrofuran-
toin achieves very low plasma concentrations, 40% of it is ex-
creted in the urine, it maintains very low rates of resistance after 60
years of use,53 and it is cost effective.54 Nitrofurantoin should be con-
sidered for treatment of cystitis only in older adults. Nitrofurantoin
can have pulmonary toxicity. Patients receiving this drug having new
pulmonary symptoms should be promptly evaluated.

For more highly resistant bacterial isolates, fosfomycin may be
effective for older adults. It is more expensive than other oral
agents.55 Vancomycin-resistant enterococci (VRE), methicillin-
resistant S aureus (MRSA), and extended-spectrum β-lactamase
(ESBL)–producing gram-negative rods are usually susceptible to
fosfomycin, and although the bacterial efficacy is lower than other
first-line agents, it is an appealing oral outpatient alternative for re-

Figure. Suggested Approach to the Evaluation and Treatment of Older Women With a Suspected UTI

Clinical suspicion of UTI in women aged 65 years or older

If urinalysis and urine culture are negative, 
stop antibiotic treatment.

If the urine sample tests positive for pyuria 
(>10 WBC/hpf) and bacteriuria (≥105 CFU/mL), 
continue antibiotic treatment for 3-14 days 
depending on severity of infection.

Nonspecific symptoms and signs

Vague change in clinical status in a patient with
chronic incontinence, frequency, or urgency; 
no localizing signs on physical examination

UTI-specific symptoms and signs

Fever, acute dysuria, new or worsening urgency 
or frequency, new urinary incontinence, gross
hematuria, suprapubic, or costovertebral angle 
pain or tenderness

UTI-specific signs and symptoms do not 
develop within 1 week: 

Attempt hydration, either oral or intravenous;

Evaluate medications for potential interactions 
or adverse effects;

Consider changes to current medication regimen 
(eg, discontinue diuretic or psychotropic 
medication if possible);

For a woman with a history of recurrent UTI, 
consider topical vaginal estrogen if vaginal 
mucosa appears hypoestrogenic.

In frail elderly women, if change in mental status 
(ie, periods of altered perception, disorganized 
speech, lethargy) and change in character of urine 
(ie, hematuria, change in odor or color) develop, 
consider further hydration, alteration of 
medications such as holding diuretics or 
psychotropics, and observation for 24-48 hours.

If change in mental status 
and change in character 
of urine persist, perform 
urine dipstick test.

If dipstick test is negative, 
stop further evaluation of UTI.

If dipstick test is positive, send urine 
sample for urinalysis and culture.

If the urine culture is negative 
but presenting symptoms 
persist, consider evaluation 
for other possible etiologies.

If symptoms have resolved 
without antibiotic therapy,
do not treat regardless of 
urine culture results.

If the urine culture is positive 
and symptoms have not 
resolved, consider a short 
course of antibiotic therapy.

UTI-specific signs or symptoms develop.

Send urine sample for urinalysis and culture
and consider empiric antibiotic treatment.

Do not send urinalysis or urine culture for 
test of cure. 

If presenting symptoms persist, consider 
evaluation for other possible etiologies.

CFU indicates colony-forming units; hpf, high-powered field; UTI, urinary tract infection; WBC, white blood cells.
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sistant isolates.51 Alternatively, when all oral agents have been ex-
hausted, referral to an infectious disease physician for possible short-
course outpatient parenteral antibiotic therapy is another viable
alternative to prevent hospitalization.56 Table 5 represents addi-
tional suggested antibiotic regimens that are based on published lit-
erature in older adults. Antibiotic therapy for UTI was recently re-
viewed in The Medical Letter and is reprinted in this issue of JAMA.66

Among older adults, the optimal duration of therapy is un-
known. A recent review of 15 studies (1644 older women) showed
no difference (RR, 0.98; 95% CI, 0.62-1.54) in short-term clinical fail-
ure between short-course (3-6 days) and long-course (7-14 days) oral
antibiotic therapy.67 Although single-dose therapy was preferred by
most patients, the rate of persistent UTI was higher with single-
dose therapy compared with short-course treatment (RR, 2.01; 95%
CI, 1.05-3.84).67

Ongoing Management of UTI
Dr N: So, she's going to come in next week and give a urine sample.
We'll see if the E coli has been cleared and then try to figure out what
the next step will be.

Urine testing should be in response to symptoms as outlined in
the Figure. Repeated urine testing as a test of cure is not warranted
among older patients. Among patients with recurrent sympto-
matic UTI (Table 1), use of chronic suppressive antibiotics for 6 to
12 months are effective at reducing UTI episodes and should be
considered.68 Nitrofurantoin given at 50 mg daily is used in older
patients with minimal adverse effects and no growth of nitrofuran-
toin-resistant fecal flora after 1 year of treatment.69 Six months of
trimethoprim-sulfamethoxazole (40 mg/200 mg daily), trimetho-
prim (100 mg daily), and nitrofurantoin (100 mg daily) are also
effective,70 but trimethoprim-sulfamethoxazole resistant E coli fe-
cal isolates were more common in patients treated with trimetho-
prim-based regimens.71

Prevention
Mrs M: My companion of 5 years and I practice a kind of senior teen-
age sex, I guess you'd call it. We enjoy each other very much.

Recent studies on postmenopausal women show that sexual in-
tercourse results in a higher incidence of symptomatic UTIs, sug-
gesting that postcoital symptomatic UTIs can occur in older women.18

Table 5. Treatment Options in the United States for Uncomplicated UTI in the Outpatient Setting

Antibiotic
Dosage for Normal
Renal Functiona Precautions Study Type

Participant Characteristics

Mean Age, (Range) y Sex
Nitrofurantoin 100 mg twice daily

for 3-5 days
Avoid if pyelonephritis is suspected51 Prospective, randomized,

double-blind, 3-group
comparative57

34 (18-85) Women only

Prospective, randomized,
double-masked
comparative58

Nitrofurantoin: 33 (15-92)
fosfomycin: 33 (16-80)

Women only

Trimethoprim-
sulfamethoxazole

One 160 mg-800
mg tablet twice
daily for 3 days

Hemorrhage while undergoing warfarin
therapy59; hyperkalemia while taking
angiotensin-converting enzyme inhibitors,
angiotensin II receptor blockers, or
spirinolactone60,61

Population-based, nested
case-control59

80 (74-85) Men 53%,
women 47%

Population-based, nested
case-control study60

Case group 82
control group 81 (75-87)

Men 39%,
women 61%

Population-based, nested
case-control61

Case group 82
control group 81 (75-87)

Men 31%,
women 69%

Prospective, randomized,
comparative62

Cefpodoxime: 44 (29-59),
trimethoprim-sulfa-
methoxazole: median 42
(26-58)

Women only

Ciprofloxacin 250 mg twice daily
for 3 days

High rates of community-acquired isolates
with resistance

Prospective, randomized,
double-blind63

3-day group: 78.8 (SD 7.6)
7-day group: 78.6 (SD 7.3)

Women only

Prospective, randomized,
double-blind, 3-group
comparative57

34 (18-85) Women only

Fosfomycin
trometamol

3 gm daily for 1 day Avoid if pyelonephritis is suspected51 Prospective, randomized,
double-masked
comparative58

Fosfomycin: 33 (16-80)
nitrofurantoin: 33 (15-92)

Women only

Cefpodoxime 100 mg twice daily
for 3 days

Higher failure rates for UTI with β-lactam
antibiotics64

Prospective, randomized,
comparative62

Cefpodoxime: 44 (29-59)
trimethoprim-sulfa-
methoxazole: median 42
(26-58)

Women only

Amoxicillin-
clavulanate

875 mg twice daily
for 3 days

Higher failure rates for UTI with β-lactam
antibiotics64

Case-control64 Age >60:
case group 63%
control group 35%

Case group:
women
77%, men
23%; con-
trol group:
women
61%, men
39%

Gentamicin 5 mg/kg once daily
for 3 days

Need outpatient parenteral antibiotic
therapy; reserve for isolates with no oral
alternative

Prospective, randomized,
comparative trial65

Once daily: 53 (22-80)
3 × daily: 40 (20-74)

Women
86%, men
14%

Ertapenem 1 gm daily intrave-
nously for 3 days

Need outpatient parenteral antibiotic
therapy; reserve for extended spectrum
β-lactamases isolates56

Retrospective, descriptive56 58 (32-71) Men 55%,
women 45%

a Dosage for normal renal function indicates a creatinine clearance of more than 60mL/min/1.73 m2.
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It is important to ask older women about recent sexual intercourse,
especially with new partners. Sexually transmitted infections (STIs)
can cause urinary symptoms and if vaginal discharge is present, an
evaluation of STI should be performed. As with younger women, it
is appropriate to advise early postcoital voiding as well as liberaliz-
ing fluid intake during the daytime hours. Additionally, a trial of post-
coital antibiotic prophylaxis may be considered since it has been
shown to prevent UTI in younger women.68

In older women, a study showed that 300 mL of cranberry juice
cocktail could reduce the laboratory evidence of UTI at 6 months.72

Subsequent studies yielded conflicting results, in part because of in-
adequate standardization of the cranberry active ingredient.73 Cur-
rent evidence suggests that in older women with a history of recur-
rent UTI, cranberry products may be effective at reducing the risk
of UTI (Table 6).74 Oral estrogen therapy has not been found to be
effective at reducing UTI risk compared with placebo (4 studies, 2798
women: RR, 1.08; 95% CI, 0.88-1.33); however, vaginal estrogen

cream reduced UTI in 2 studies (RR, 0.25; 95% CI, 0.13-0.50 in one
study and RR, 0.64;, 95% CI, 0.47-0.86 in the second study).75 Prior
to initiating one of these prevention strategies, an evaluation of medi-
cations contributing to urinary retention and a urologic evaluation
for predisposing conditions to UTI, such as pelvic organ prolapse,
bladder lesions, or kidney stones, should be performed.

Conclusions
Asymptomatic bacteriuria, urinary incontinence, and symptomatic
UTI are prevalent in older women and identifying which patients war-
rant antibiotic therapy is difficult. Establishing a diagnosis of symp-
tomatic UTI requires careful clinical assessment with possible labo-
ratory assessment using urinalysis and urine culture. New-onset
dysuria is one of the best indicators of a potential symptomatic UTI.
In older patients who have a high prevalence of genitourinary symp-

Table 6. Prevention of UTIs

Source
Study
Design

No. of
Participants Outcome Definition

Dose and Concentration of
Cranberry Product Findings, Effect Size

Avorn et
al,72 1994a

RCT 153 Asymptomatic bacteriuria: organisms
numbering >105 CFU/mL regardless of
organism and pyuria in a clean-catch
urine specimen

300 mL Cranberry juice
cocktail daily

Bacteriuria with pyuria (OR, 0.42; 95%
CI, 0.23-0.76; P = .004)
Transition from bacteriuric-pyuria to
nonbacteriuric-pyuria (OR, 0.27;
P = .006)

Jepson and
Craig,73

2008b

Review of 10
studies,
meta-analy-
sis of 4 RCTs

359 Cranberry
group
306 placebo
group

Symptomatic UTI: >105 CFU/mL with
pyuria in catheter collected midstream
or clean catch-urine specimen with ≥1
spmptom: dysuria, frequency, or
urgency
Asymptomatic bacteriuria: >105

CFU/mL bacteria
Primary outcome: No. of UTIs in each
group.
Recurrent UTIs: 4 UTIs during the past
year or ≥1 during the previous 3
months or 2 symptomatic, single-
organism, culture-positive UTIs
in the previous calendar year

Juice/cocktail:
adults 30-300 mL/d
children 15-300 mL/d
Capsules: 400 mg-2 g
Tablets: 1:30 concentrate
twice daily

Incidence of UTI at 12 mo (RR, 0.66;
95% CI, 0.47-0.92)
Subgroup RRs: women with recurrent
UTI (RR, 0.61; 95% CI, 0.40-0.91)
elderly men and women (RR, 0.51;
95% CI, 0.21-1.22)
neuropathic bladder (RR, 1.06; 95%
CI, 0.51-2.21)

Wang et
al,74 2012b

Review of 13
studies,
meta-analy-
sis of 10
RCTs

Review: 1616,
meta-analysis:
1494 (794 cran-
berry group, 700
control group)

Symptomatic UTI: >104 or 105 CFU/mL
bacteria with or without pyuria, with
symptoms

0.4-194.4 g cranberry Incidence of all UTIs (RR, 0.62; 95%
CI, 0.49-0.80)
Subgroup RRs:
women with recurrent UTIs (RR, 0.53;
95% CI, 0.33-0.83)
elderly patients (RR, 0.51; 95% CI,
0.21-1.22)
females (RR, 0.49; 95% CI, 0.34-0.73)
children (RR, 0.33; 95% CI, 0.16-0.69)
cranberry juice (RR, 0.47; 95% CI,
0.30-0.72)
cranberry juice ≥twice/d (RR, 0.58;
95% CI, 0.40-0.84)

Perrotta et
al,75 2008c

Review of 9
studies;
meta-analy-
sis of 4 RCTs

Review: 3345,
meta-analysis:
2798

Recurrent UTI: 3 UTI episodes
in the last 12 mo or 2 episodes in the
last 6 mo

Oral estrogens (RR, 1.08; 95% CI,
0.88-1.33)
Nonpooled results of vaginal estro-
gens:
intravaginal oestriol cream (RR, 0.25;
95% CI, 0.13-0.50)
releasing silicone vaginal ring (RR,
0.64; 95% CI, 0.47-0.86)
Estrogens vs antibiotics:
study 1 at end of treatment (RR, 1.08;
95% CI, 1.01-1.68)
study 2 at end of treatment (RR, 0.09;
95% CI, 0.02-0.36)
2 mo after end of treatment (RR, 0.56;
95% CI, 0.09-3.55)

Abbreviations: CFU, colony-forming units; OR, odds risk; RCT, randomized
controlled trial; RR, relative risk; UTI, urinary tract infection.
a Study duration was 6 months. All participants were women and mean age was

78.5 years.

b Participants were men and women.
c All participants were postmenopausal women.
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toms, urinary studies should only be performed if a patient’s symp-
toms worsen acutely and there is no other identifiable cause. Non-
specific symptoms such as a general lack of well-being should not
be the only reason for obtaining urinary studies. Once a diagnosis

of symptomatic UTI is established, antibiotic selection should be
made by knowing prior uropathogen susceptibility profiles, consid-
ering possible antibiotic adverse effects, potential interactions with
other medications, and patient comorbidity.
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