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Abstract

Introduction: Information about urinary retention in women is scarce. We conducted a case-control study to identify the symptoms and
risk factors associated with urinary retention in hospitalised older women. Materials and Methods: Targeted history (especially lower
urinary tract symptoms) and physical examination of 60 women (65 years or older) who had post-void residual urine volume (PRUV)
(determined using a portableultrasound Bladder Scan BVI-2500) of morethan 100 mL wer e studied and compared with 60 controls. Results:
Symptoms of voiding difficultieshad low positive predictive value (PPV) and negative predictive value (NPV), except for poor stream, which
hasaPPV of 100%. Only one-third of the patientswith high PRUV had a pal pablebladder. Associated with high PRUV were: 1) constipation
[oddsratio (OR), 4.12; 95% confidenceinterval (Cl), 1.90- 8.91; P =0.0004]; 2) urinarytractinfection (UTI) (OR, 3.36; 95%Cl, 1.58-7.12;
P =0.002); 3) impaired mobility (OR, 2.37; 95% Cl, 1.12-4.97; P = 0.02); 4) past history of UTI (OR, 3.5; 95% ClI, 1.34-9.14; P = 0.014);
5) past history of urinaryretention (OR, 6.33; 95%Cl, 1.72—23.33; P=0.004); 6) stroke (OR, 2.5; 95% Cl, 1.24-5.41; P=0.017); 7) diabetes
mellitus with microvascular complications (OR, 2.76; 95% CI, 1.08-7.04; P = 0.042). Applying logistic regression analysis, the three best
predictivevariablesfor high PRUV were constipation, UTI and past history of urinary retention. Conclusion: Symptoms (except for positive
history of poor stream) and signswere unreliablein diagnosing urinary retention in hospitalised older women. Patientswith the above risk
factors should havetheir PRUV ascertained, which can be donereliably non-invasively. Early detection with appropriate intervention can

potentially prevent the morbidity and mortality associated with urinary retention.
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I ntroduction

Voiding dysfunction isarelatively common problemin
hospitalised older patients. Up to one-third of hospitalised
elderly were reported to have post-void residua urine
volume (PRUV) of more than 50 mL.t High PRUV repre-
sents urinary retention which in turn can have potential
adverse consequences such as recurrent urinary tract
infection (UTI), urinary incontinence, upper urinary tract
diseasesor evendeath.>* Itisthereforeimportanttoidentify
patientswith this problemin order to reduce morbidity and
to prevent premature mortality.

Whileurinary retentioninolder menhad beenextensively
studied and reported, informationinolder womenisscarce.?
Hence, we conducted a case-control study to assess the
reliability of symptoms and signsof voiding difficultiesin
the hospitalised older women, and to determine the
associated factors that may help us to identify patients at
risk of inadequate emptying.

Materials and Methods
Design
We carried out a case-control study from July 1998 to

February 1999. Consecutive hospitalised women patients
over 65yearsof ageadmittedtothe Department of Geriatric
Medicine, Tan Tock Seng Hospital within 72 hoursof their
hospitalisation were considered for enrolment into the
study. Patients were excluded if they were terminaly ill
and already on long-term catheter due to chronic retention
of urine catheterised for reasons other than retention of
urine (e.g., for monitoring of urine output).

Assessment

All patients enrolled were assessed for the presence of
lower urinary tract symptoms based on a standard
guestionnaire. History of constipation, mental status,
mobility status, past urinary complaints (retention and/or
infection), other medical history (such asdiabetesmellitus,
stroke or other neurological diseases) and history of drug
intake were recorded. Microvascular complications of
diabetes mellitus (nephropathy, retinopathy, neuropathy)®
werenoted. Significant neurol ogical and urogynaecol ogical
signs (such as uterovaginal prolapse, clinically detectable
bladder, presence of impacted stool) were recorded.

Diagnosis of dementia and delirium was based on DSM
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IV criteria. Abbreviated mental test (AMT), a10-question
cognitive screening instrument, was used to assess
cognition. A score of 6 or below was deemed to have
cognitive impairment at the point of assessment.”

Post-void Residual Urine Volume

All suitable patients had their PRUV determined using
the portable Bladder Scan BV1-2500 within the first 72
hours of hospitalisation. Based on 2 consecutive PRUV
measurements or 2 out of 3 measurements, patients were
classified as having normal or high PRUV:

1. Normal PRUV: when PRUV was less than 100 mL on
2 Or more occasions

2. High PRUV:
a.  patient presented with acute retention of urine
b. PRUV >100 mL on 2 consecutive occasions
c. PRUV >100 mL on 2 out of 3 occasions.

Satistical Analysis

Chi-sguare test was used to analyse the relationship
between the variousrisk factors and high PRUV. P values
quoted were all based on Fisher's exact test. Statistical
Package for Social Sciences (SPSS version 8) was used to
sort the data and to carry out the statistical analyses.
Logistic regression analysis was used to construct the best
predictive model for high PRUV based on this study
population.

Results

Sixty women patients with high PRUV were identified,
and they were compared with 60 controls (normal PRUV).
The mean age of patientswith high PRUV was 81.1 years
(median 81, range 65t0 97), whilethat of the control group
was 82.1 years (median 83, range 68 to 99). The age
distributions were similar in both groups (Mann-Whitney
U test, P = 0.221). The distributions by race were aso
comparablebetweenthepatientswithhighPRUV (Chinese,
85.0%; Malay, 3.3%; Indian, 8.3%; Others, 3.3 %) and
those with normal PRUV (88.3%; 3.3%; 6.7%; and 1.7%,
respectively).

Functional Characteristics

There was a high prevalence (55.4%) of cognitive
impairment in the study population. Seven (5.8%) had
acuteconfusion, 19 (15.8%) suffered from acute or chronic
confusional state, and 40 (33.8%) had dementiaat thetime
of assessment. Mean and median AMT scores of the
studied population were 4.5 [standard deviation (SD), 3.0]
and 5.0, respectively. On admission, only 32 patients
(26.7%) were able to ambulate independently. Of the
remaining, 35 (29.2%) were ambulating with assistance,
27 (22.5%) were chair-bound and 25 (20.8%) were bed-
bound.
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Urinary Symptoms and Physical Examination

On interview, 45 (37.5%) patients were not able to
elaborate on their urinary symptoms. Theinability to give
an account of any lower urinary tract symptoms was
significantly associated with an acute confusional state
(Fisher's exact test P <0.001) and low AMT score (AMT
of 6 or below; Fisher's exact test P = 0.002).

Of the remaining 75 patients, 23 complained of urinary
incontinence (stress and/or urge incontinence). The
symptom of urinary incontinence was not statistically
associated with high PRUV (P = 0.077). Thirteen of these
75 patientswho coul d el aborate on their urinary complaints
had symptoms of voiding difficulties (intermittency,
incomplete emptying, hesitancy, poor stream, straining or
manual compression). Thepositive predictivevalue (PPV)
for the presence of any symptoms of voiding difficulties
was 69.2% and the negative predictive value (NPV) was
61.3% in this subset (Table I). Looking at the individual
symptoms of voiding difficulty, only poor stream and
sensation of incomplete emptying were found to be
statistically associated with high PRUV (P = 0.006; PPV,
100%; NPV, 60.9% and P = 0.051; PPV, 72.7%; NPV,
60.9%, respectively).

TABLE I: CROSS TABULATION OF PRESENCE OF SYMPTOMS OF
VOIDING DIFFICULTY WITH PRUV

High PRUV ~ Norma PRUV Total
Voiding difficulties 9 4 13
No voiding difficulties 24 38 62
Total 33 42 75

PRUV: post-void residual urine volume
Positive predictive value (PPV) = 69.2%
Negative predictive value (NPV) = 61.3%

Inthe presence of high PRUV, the bladder wasclinically
detectable in only one-third of the patients (18 out of 60).
Minimum bladder volumeof aclinically detectablebladder
was 186 mL. It was more likely to detect the bladder
clinically if PRUV was morethan 300 mL (P =0.003; OR,
14.0; 95%Cl, 1.7-115.7). None of the patientswith normal
PRUV had aclinically detectable bladder.

UV prolapsed was detected in 5 patients. Four of them
had high PRUV. Chi-square analysis did not show any
statistical significance (P = 0.364).

Factors Associated with High PRUV

Factors found to be associated with high PRUV were
constipation, UTI on admission, impaired mobility, past
history of UTI, past history of urinary retention, stroke
disease (both new and old) and diabetes mellitus with
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TABLE II: FACTORS ASSOCIATED WITH HIGH PRUV

TABLEIIl: RISK OF HIGH PRUV DERIVED FROM PREDICTIVE
MODEL BASED ON PRESENCE OF ANY OF THE 3

Odds ratio 95% ClI P value* VARIABLES (CONSTIPATION, UTI, PAST HISTORY
_ , OF UTI)
Past history of urinary 6.33 1.72-23.33 0.004
retention No. of Variables present In () P
Constipation 412 1.90-8.91 0.0004 variables
) present
Past history of UTI 3.50 1.34-9.14 0.014
UTI on admission 3.36 1.58-7.12 0.002 0 None -1.523 0179
Diabetes mellitus with 2.76 1.08-7.04 0.042 1 UTI -0.442 0.391
microvascular complications Constipation .0.302 0.425
Stroke disease 2.50 1.72-5.41 0.017 Pagt history of urinary 0013 0.497
Impaired mobility 2.37 1.12-4.97 0.020 retention
PRUV: post-void residual urine volume; UTI: urinary tract infection 2 Constipation + UTI -0.779 0.685
* Fisher's exact test UTI + past history 1.068 0.744
of urinary retention
) o . Constipation + past history 1.208 0.770
microvascular complications (Table Il). Increasing of urinary retention
impairment of mobility wasassociated withincreasing risk 3 All three » 289 0,908

of high PRUV (Fig. 1). Low AMT (6 or below) was not
statistically associated with high PRUV, athough it
approached significance (P = 0.061; OR, 2.11; 95%ClI,
0.99-4.47).

Predictive Model for High PRUV

Using alogistic regression model of analysis, the 3 best
predictivevariablesfor high PRUV wereUTI, constipation
and past history of urinary retention (PRU). The predictive
model can be mathematically written as:

In(® . )= 1.081 (UTI) + 1.221 (Constipation) +

1.510 (PRU) — 1.523

The predicted risks of our patients with the presence of
any 1, 2 or all 3 factors in the formula were 39%-50%,
69%-77% and 91%, respectively (Table I11). Using this
model, the overall accuracy of prediction of high PRUV in
our study population was 72.4%.
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Fig. 1. Ambulatory status of patients on admission and post-void residual urinevolume.
Chi-square test P = 0.011. Linear-by-linear association P = 0.005.

PRUV: post-void residual urine volume; UTI: urinary tract infection
Overall correct prediction = 72.4%

Discussion

Dysfunctiona voiding in women is less well defined
than in men, due to the lack of potentialy obstructive
anatomic structure analogous to the prostate. However, in
spite of the rarity of anatomic obstruction, symptoms of
impaired voiding are common in women.® The problemis
likely to be more among older adults due to increasing
PRUV with age.21n 1986, Diokno et al® reported that inthe
non-institutionalised older women above 60 year old, the
prevalence of symptoms of difficult bladder emptying was
9.1% (asopposed to 18.3%in el derly men). Morerecently,
Bonde et al*® found that in 48 elderly women in the
community, the PRUV ranged from 0 to 180 mL with a
median PRUV of 45 mL. Grosshans et a* performed a
PRUV measurement amongst 100 hospitalised elderly
patients and found that 34% had PRUV of more than 50
mL.

Despiteitsprevalence, urinary retentioninwomenisnot
well understood and not well managed.* In the 1950s,
bladder neck obstruction was thought to be the main cause
of urinary retention.!* The increasing use of urodynamic
measurementshasshownthat truebladder neck obstruction
in women is very rare.2*12 |n most series, detrusor failure
had been the common cause of female retention.*

Regardless of the aetiology, retention of urine is not a
benign condition. Other than distressing symptoms, it can
resultinrecurrent UTIsand renal complications,>*and was
associated with higher mortality.**®

However, this potentially serious problem is difficult to
diagnose among hospitalised elderly who, dueto cognitive
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impairment, may not beabletoelaborateontheir symptoms.
In our study, alarge proportion (one-third) of our patients
were unable to provide an accurate account of their lower
urinary tract symptoms. In the same study population,
there was a high incidence of cognitive impairment (55%
had delirium or dementiaand mean AMT scoreof 4.5). We
had shown in the study that patients who were not able to
elaborate on their symptoms were more likely to be
cognitively impaired.

Even for patients who could elaborate on their urinary
complaints, symptoms of voiding difficulties have been
repeatedly shown to be unreliablein both male and female
populations.***# |t had been reported that urinary retention
of up to 1500 mL in the elderly female could be
asymptomatic.*® This could be related to age-associated
changesin detrusor sensory function.?® In our study, only
two-thirds of our patients were able to give details of any
urinary complaints. For these patients, symptomsof voiding
difficulties were poorly predictive of PRUV, except for
poor stream, which had a PPV of 100% (but NPV of
60.9%).

Physical examination appears to be inaccurate in
diagnosing urinary retention. Nygaard et a? reported that
the sensitivity and specificity of bimanual palpation to
identify PRUV of more than 50 mL was 14% and 67%,
respectively. Only one-third of our patients with high
PRUV had clinically detectable bladder, which further
illustrated thedifficulty inidentifying patientswith urinary
retention by physical examination. However, we should
not disregard the importance of physical examination:
when signs such as UV prolapse are present, they may
indicate a possible cause for urinary retention.

PRUV measurement remains an important initial
assessment of patients with voiding difficulties. While
catheterisationisthegold standard for PRUV measurement,
it carriestherisk of discomfort, infection and even bladder
perforation.> A non-invasive method using a portable
ultrasound scanner is safe and has been demonstrated to be
highly accurate—particularly in identifying patients with
high PRUV 2%

Review of the literature failed to identify a specific
maximum PRUV volumethat would beconsidered normal .
The AHCPR guideline on urinary incontinence (1996
update) statedthat PRUV lessthan 50 mL indi catesadequate
bladder emptying and repeated PRUV's of 100 to 200 mL
or higher indicate inadequate emptying.?® Based on the
above, we defined high PRUV as above 100 mL (in
repeated measurements), and normal as below 100 mL for
the purpose of this study.

It is not practical to assess every patient with PRUV
measurement. To date, risk factors associated with high
PRUV in older women have been poorly documented. Our
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study identified some of the risk factors in hospitalised
female geriatric women—namely, constipation, UTI on
admission, impaired mobility onadmission, past history of
UTI, past history of urinary retention, stroke (both recent
and old) and diabetes mellitus with microvascular
complication. Constipation had been shown to cause
reversible urinary tract dilatation and high bladder residue
inchildren.?” Theexact mechanismisnot clear, and whether
this can be extrapolated to older adults is debatable. With
regards to impairment in mobility, our data showed that
there was a trend towards increasing risk of high PRUV
withworsening mobility. Whilethepathophysiology behind
thisis again uncertain, our results confirmed the common
clinical suspicion that immobility is a factor associated
with urinary retention. Asin our study, stroke disease and
other central nervous system lesions had been described to
be associated with retention of urine.&3

On analysing patients with diabetes mellitus, we found
that only those with microvascular complications were
associated with high PRUV. This is consistent with
the description by Neumann and Schmid® about the
statistically significant association observed between the
degree of autonomic involvement and the presence of
symptoms such as numbness and hyperaesthesia of the
feet or legs and urinary retention. The prevalence rates of
retinopathy and nephropathy were also increased
among patients with more severe degrees of autonomic
neuropathy.

Using logistic regression analysis, we found that the 3
best predictive variables of high PRUV were constipation,
UTI and past history of urinary retention. The predictive
model derived can be used as aclinical tool for assessing
risk for high PRUV. Based on the model, patients with 1,
2 and 3 of the variables have the predicted risk for high
PRUV of 39%-49%, 69%-77% and 90%, respectively.
However, this has not been validated in other populations
asyet.

There were several limitations in our study. Firstly, the
study population represented a highly selected group of
hospitalised frail older women and therefore our findings
may not be able to be extrapolated to populations with
differing characteristics. Secondly, the associations found
do not necessarily imply the presence of any causal
relationships. However, the aim of our study was not to
determine the causes of the high PRUV, but rather to help
identify risk factors so that necessary follow-up action can
be taken.

Despite these limitations, our study had demonstrated
that PRUV measurement, which can be done safely with a
non-invasive portable ultrasound machine, was a more
reliablemethodinassessing voiding functioninhospitalised
womenthantheusual processof history takingand physical
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examination. We recommend that all hospitalised older
women should have their risk for urinary retention (as
ascertained by our study) assessed, and those at risk should
havetheir PRUV assessed viaaportabl eultrasound machine
so that appropriate intervention can be implemented.

Conclusions

Symptoms (except for positive history of poor stream)
and signs are unreliablein identifying urinary retentionin
hospitalised older women. Patients with the risk factors
(namely constipation, UTI, impaired mobility, past history
of UTI, past history of urinary retention, stroke diseaseand
diabetesmellituswith microvascular complications) should
have their PRUV ascertained. This can be done reliably
and accurately in a non-invasive way. Our study had also
derived amathematical model for risk assessment based on
threemost predictivefactors(UTI, constipation, past history
of urinary retention), which can further help usto ascertain
therisk quantitatively. These simple measures (that is, risk
assessment and PRUV measurement) coupled with
appropriate intervention where indicated can potentially
prevent the morbidity, and perhaps, mortality associated
with urinary retention.
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