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Post-void residual (PVR) urine volume is the amount of 
urine retained in the bladder following a voluntary void. 

The normal PVR urine volume in older adult men is 50–100 

indicate a marked bladder dysfunction, namely urinary reten-
tion (UR), which is the inability to completely empty the blad-
der during voiding [2].

UR may be asymptomatic or might be accompanied by ab-
dominal pain and lower urinary tract symptoms (LUTS) [3]. 
It is most common in older adult men due to benign prostatic hy-
pertrophy (BPH) [4], but detrusor underactivity and neurogenic 
bladder are also common in this population [5].

ASYMPTOMATIC URINARY RETENTION IN WOMEN

The incidence of asymptomatic urinary retention (AUR) in old-
er adult women at admission to the internal medicine depart-
ment, its risk factors, and its outcome were studied in 2017. 
We have shown that the incidence of AUR with a PVR urine 

internal medicine department is 14.4%. It is associated with re-
duced mobility and hypothyroidism, and most of the times it 
does not require a urinary catheter insertion [6]. Similar studies 
regarding AUR in mixed populations of older adult men and 
women have been conducted at admission to the rehabilitation 
department [7], to the geriatric department [8], and to the inter-
nal medicine department [9].

ASYMPTOMATIC URINARY RETENTION IN MEN

The incidence of AUR solely in older adult men at admission 
to the internal medicine department, its risk factors, and its 
outcome have never been studied until now, to the best of our 
knowledge. These issues are of great clinical importance since 
AUR might be associated with a urinary tract infection, urinary 
incontinence, impaired renal function [3], and death [8].
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ABSTRACT  Background: Screening for asymptomatic urinary retention 

(AUR) in older adult men at hospital admission to the internal 

medicine department has never been studied.

  Objectives: To assess the incidence of AUR in older adult men 

at hospital admission, its risk factors, and its outcome.

  Methods: The study comprised 111 older adult men aged  75 

years who were admitted to three internal medicine depart-

ments. All men underwent post-void residual (PVR) urine vol-

ume measurement on the morning following admission by using 

a portable ultrasound bladder scan. AUR was defined as a PVR 

urine volume of ≥ 200 ml without symptoms. Men with AUR 

had a follow-up phone call concerning symptoms and urinary 

catheter status30 days following hospitalization.

  Results: Seven (6.3%) men had AUR. Relative to the 104 men 

without AUR, they had significantly higher prevalence of severe 

dependency (6/7 vs. 33/104, 85.7% vs. 31.7%, (P = 0.007), cog-

nitive impairment (5/7 vs. 19/104, 71.4% vs. 18.3%, P = 0.005), 

and use of anticholinergic agents (4/7 vs. 19/104, 57.1% vs. 

18.3%, P = 0.033). A urinary catheter was inserted in one 

man (14.3%), but it was removed later during hospitalization. 

No symptoms were reported and no urinary catheter was in-

serted following hospitalization in men with AUR.

  Conclusions: AUR in older adult men at hospital admission 

is uncommon and has a favorable outcome. Hence, screen-

ing for AUR in all older adult men at admission is not rec-

ommended, but it may be considered in severely dependent 

older adult men with cognitive impairment who use anticho-

linergic agents.
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PATIENTS AND METHODS

SETTING

This prospective study was conducted between March 2017 and 
October 2017 at Sheba Medical Center. The study was approved 
by the institutional review board with adherence to the princi-
ples of the Helsinki Declaration. All patients signed an informed 
consent form approving participation in the study.

PATIENTS

who were admitted consecutively to the hospital due to any rea-
son in three internal medicine departments. The departments 
were internal medicine and geriatrics A, internal medicine and 
geriatrics B, and internal medicine T. Excluded were men with a 
permanent urinary catheter, men with a temporary urinary cathe-
ter already inserted in the emergency department, and men with 
oliguria or anuria due to end-stage renal disease. Also excluded 
were men with a low compliance and difficulty in expressing their 
symptoms due to coma, delirium, or severe dementia.

PROTOCOL

All men underwent a PVR urine volume measurement on the 
morning following admission by using a portable ultrasound 
bladder scan (Biocon-700, Mcube Technology, Seoul, South Ko-
rea), but only during the days the physician (AS), who operated 
the bladder scan, was attending. The study group included men 
with AUR and the control group included men without AUR. 

abdominal pain or LUTS. All medical decisions including those 
concerning a urinary catheter insertion were made solely by the 
physicians in charge. If a urinary catheter was not inserted in 
men with AUR, a second PVR urine volume measurement was 
conducted the following day. In case a urinary catheter had been 
inserted, the physicians in charge were advised to remove it as 
soon as possible, to stop anticholinergic agents, and to rule out a 
urinary tract infection. Men with AUR had a follow-up phone call 
concerning abdominal pain, LUTS, and urinary catheter status 30 
days following hospitalization [Figure 1].

Additional data collected in all men included age, function-
al status, chronic diseases, use of opiates and anticholinergic 
agents, admission serum thyroid-stimulating hormone (TSH) 
levels, admission serum creatinine levels, admission serum al-
bumin levels, length of stay (LOS) in the hospital, and in-hos-
pital mortality.

STATISTICAL ANALYSIS

The distribution of continuous variables was calculated using the 
one-sample Kolmogorov-Smirnov test. For continuous paramet-
ric variables, the mean and the standard deviation were presented. 
For continuous non-parametric variables, the median and the in-

terquartile range (IQR) were presented. Student's t-test for contin-
uous parametric variables and the Mann-Whitney test for contin-
uous non-parametric variables were used to study the difference 
between the study group and the control group. The differences 
between the study group and the control group in terms of the 
incidence or the prevalence of dichotomic variables were stud-
ied by using chi-square test. Statistical analyses were performed 
using IBM Statistical Package for the Social Sciences statistics 
software, version 25 (SPSS, IBM Corp, Armonk, NY, USA).

RESULTS

The final cohort included 111 men. The median age was 83 
years (IQR 79–89 years). The most common chronic diseases 
were: essential hypertension, BPH, ischemic heart disease, 
and diabetes mellitus [Table 1]. Most men (n=70, 63.1%) were 
functionally dependent. The median LOS was 5 days (IQR 2–8 
days). One (0.9%) man died during hospitalization.

The median PVR urine volume on the morning following 
admission was 74 ml (IQR 23–108 ml). Six (5.4%) men had 

LUTS. Another man with a borderline PVR urine volume of 195 
ml was also included in the study group. Overall seven (6.3%) 
men with AUR and a median PVR urine volume of 236 ml (IQR 
200–386 ml) were included. The control group included 104 

Figure 1: The algorithm outlining the study protocol 
AUR = asymptomatic urinary retention, PVR = post-void residual

PVR urine volume measurement on the morning following admission

A urinary catheter insertion was considered

A second PVR urine measurement the day after

A urinary catheter insertion was considered

Removal of a urinary catheter was advised
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(93.7%) men without AUR and a median PVR urine volume of 
70 ml (IQR 17–103 ml).

There were no statistical differences between the study group 
and the control group in terms of the median age, the prevalence 
of chronic diseases, the median admission serum TSH levels, 
the median admission serum creatinine levels, and the median 
admission serum albumin levels. Relative to men without AUR, 
men with AUR had significantly higher prevalence of severe 
dependency (6/7 vs. 33/104, 85.7% vs. 31.7%, P = 0.007), cog-

nitive impairment (5/7 vs. 19/104, 71.4% vs. 18.3%, P = 0.005), 
and use of anticholinergic agents (4/7 vs. 19/104, 57.1% vs. 
18.3%, P = 0.033). BPH was common in both groups without a 
statistically significant difference [Table 1].

No urinary catheter was inserted following the first bladder 
scan in men with AUR. On the second bladder scan preformed 
the following day, one man (14.3%) had a PVR urine volume of 
400 ml and thereafter a urinary catheter was inserted, but it was 
removed a week later during hospitalization. Among the other 

Table 1. Clinical characteristics of the cohort

Total
(n=111)

No urinary retention
(n=104)

Urinary retention
(n=7)

P value

Age, chronic diseases, and functional status

Age, years, median (IQR) 83 (79–89) 83 (79–89) 86 (78–89) 0.785

Essential hypertension, n (%) 82 (73.9) 78 (75.0) 4 (57.1) 0.375

Benign prostate hypertrophy, n (%) 72 (64.9) 67 (64.4) 5 (71.4) > 0.999

Ischemic heart disease, n (%) 54 (48.6) 49 (47.1) 5 (71.4) 0.263

Diabetes mellitus, n (%) 44 (39.6) 42 (40.4) 2 (28.6) 0.701

Congestive heart failure, n (%) 41 (36.9) 39 (37.5) 2 (28.6) > 0.999

History of stroke, n (%) 39 (35.1) 36 (34.6) 3 (42.9) 0.695

Renal failure, n (%) 35 (31.5) 33 (31.7) 2 (28.6) > 0.999

Atrial fibrillation, n (%) 33 (29.7) 30 (28.8) 3 (42.9) 0.422

Peripheral vascular disease, n (%) 29 (26.1) 27 (26.0) 2 (28.6) > 0.999

Cognitive impairment, n (%) 24 (21.6) 19 (18.3) 5 (71.4) 0.005

Chronic lung disease, n (%) 20 (18.0) 19 (18.3) 1 (14.3) > 0.999

Active cancer, n (%)*** 16 (14.4) 15 (14.4) 1 (14.3) > 0.999

Hypothyroidism, n (%) 12 (10.8) 11 (10.6) 1 (14.3) 0.562

Parkinson's disease, n (%) 5 (4.5) 5 (4.8) 0 (0.0) > 0.999

Smoker, n (%) 5 (4.5) 4 (3.8) 1 (14.3) 0.282

Severely dependent, n (%) 39 (35.1) 33 (31.7) 6 (85.7) 0.007

Drugs associated with urinary retention

Anticholinergic agents, n (%) 23 (20.7) 19 (18.3) 4 (57.1) 0.033

Opiates, n (%) 8 (7.2) 8 (7.7) 0 (0.0) > 0.999

Laboratory data on admission

Albumin, g/dl, mean (standard deviation) 3.6 (0.5) 3.7 (0.5) 3.4 (0.5) 0.265

TSH, mUnits/l, median (IQR) 1.8 (1.1–3.2)* 1.8 (1.1–3.1)** 1.7 (1.1–3.2) 0.674

Creatinine, mg/dl, median (IQR) 1.2 (0.9–1.4) 1.2 (0.9–1.4) 1.0 (0.8–1.6) 0.402

*data for 95 men, **data for 88 men, ***one man had active prostate cancer 
IQR = interquartile range
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six men, PVR urine volumes between 62 ml and 202 ml were 
demonstrated in the second bladder scan [Table 2], and no uri-
nary catheter was inserted during hospitalization. There were no 
statistical differences between the study group and the control 
group in terms of the median LOS (6 vs. 5 days, P = 0.652), no 
man with AUR had a urinary tract infection, and no man with 
AUR died during hospitalization. No abdominal pain or LUTS 
were reported, and no urinary catheter was inserted 30 days fol-
lowing hospitalization in men with AUR.

DISCUSSION

Better understanding of the incidence of AUR in older adult men 
at admission to the internal medicine department, its risk factors, 
and its outcome may affect the management of this large popu-
lation. According to current analysis, AUR in older adult men at 
admission to the internal medicine department is uncommon, un-
related to in hospital mortality, and unrelated to abdominal pain, 
LUTS, or urinary catheter insertion following hospitalization. 
Therefore, screening for AUR in all older adult men at admission 
to the internal medicine department is not recommended.

According to current analysis, the incidence of AUR in old-
er adult men at admission to the internal medicine department 
is as low as 6.3%. To the best of our knowledge, there is only 
one comparable study in older adult men concerning the inci-
dence of AUR at admission to the internal medicine depart-
ment. According to Shimoni et al. [9], the incidence of AUR in 
both older adult men and women at admission to the internal 
medicine department is 23.9% with no association between 
PVR urine volume and gender; but a lower PVR urine volume 
cutoff of  150 ml has been used to define UR in that study; 

thereby, possibly explaining the differences in the incidence of 
AUR between the studies. Another explanation is that no older 
adult man with AUR in the current analysis had a urinary tract 
infection, while 9.2% of older adults with AUR in the previous-
ly mentioned study have had a urinary tract infection.

According to current analysis, most older adult men with AUR 
at admission to the internal medicine department are severely 
dependent, have cognitive impairment, and use anticholinergic 
agents. BPH is also common in older adult men with AUR at ad-
mission to the internal medicine department, but it is common in 
older adult men without AUR as well. These findings are not un-
expected. Functional dependency increases the risk for UR due to 
prolonged lying in a prone position, which causes an increase in 
urine flow [10]. Dementia is a risk factor of UR even without an-
ticholinergic treatment [11], sometimes due to ineffective excess 
detrusor muscle activity such as detrusor hyperactivity with an 
impaired contractile function (DHIC) [12]. BPH might increase 
the risk for UR by narrowing the urethra [13]. Anticholinergic 
agents block muscarinic receptors in the detrusor muscle thus 
causing bladder relaxation [14]. Bladder scan is not harmful and 
only associated with a minimal discomfort to the patient when 
a gel is placed on the lower abdomen during the procedure, is 
user friendly and accurately assesses the bladder urine volume 
without insertion of an intermittent urinary catheter, decreases the 
costs associated with unnecessary urinary catheter insertion, and 
reduces the risk for urinary tract infection [15]. Since 14.3% of 
older adult men with AUR at admission to the internal medicine 
department might need a temporary urinary catheter, according 
to the current analysis we recommend considering screening for 
AUR at admission in severely dependent older adult men with 
cognitive impairment who use anticholinergic agents.

Table 2. Clinical characteristics of the study group

Patient
Age 

(years)
Functional 

status
Cognitive 

impairment

Risk factors 
for urinary 
retention

First PVR 
urine volume 

(ml)

Second PVR 
urine volume 

(ml)

Catheter 
inserted

Urine cultures

Patient 1 78 Severely 
dependent No None 412 69 No Low concentration of mixed 

gram-negative bacilli

Patient 2 89 Severely 
dependent Yes Anticholinergic 

agents, BPH 280 188 No Not obtained

Patient 3 88 Independent No Prostate 
cancer 386 200 No Low concentration of 

gram-positive cocci

Patient 4 93 Severely 
dependent Yes Anticholinergic 

agents, BPH 228 202 No Not obtained

Patient 5 86 Severely 
dependent Yes Anticholinergic 

agents, BPH 236 100 No Not obtained

Patient 6 82 Severely 
dependent Yes BPH 200 400 Yes Sterile

Patient 7 77 Severely 
dependent Yes Anticholinergic 

agents, BPH 195 62 No Not obtained

BPH = benign prostate hypertrophy, PVR = post-void residual 
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LIMITATIONS

This study has several limitations. The main limitation is the 
small size of the study group. In a larger sample a regression 
analysis would have isolated risk factors independently associ-
ated with AUR. Another limitation is the observational nature 
of the study. An interventional study may have resulted in a 
better understanding of the causes for AUR (e.g., by perform-
ing urodynamic tests for each man with AUR) and compared a 
conservative approach (e.g., follow-up only) with an invasive 
one (e.g., a urinary catheter insertion). Finally, older adult men 
with coma, delirium, or severe dementia have been excluded 
from the current analysis; future studies should focus on these 
patients as well; in the meanwhile, one should also consider 
screening for UR at admission to the internal medicine depart-
ment in these populations.

CONCLUSIONS

AUR in older adult men at admission to the internal medicine 
department is uncommon and has a favorable outcome. Hence, 
screening for AUR in all older adult men at admission to the 
internal medicine department is not recommended, but it may 
be considered in severely dependent older adult men with cog-
nitive impairment who use anticholinergic agents since these 
men with AUR might need a temporary urinary catheter during 
hospitalization.
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Capsule

Phase 1 randomized trial of a plant-derived virus-like particle vaccine for COVID-19

Ward et al. reported Day 42 interim safety and 
immunogenicity data from an observer-blinded, dose 
escalation, randomized controlled study of a virus-
like particle vaccine candidate produced in plants that 
displays the SARS-CoV-2 spike glycoprotein (CoVLP: 
NCT04450004). The co-primary outcomes were the 
short-term tolerability/safety and immunogenicity of 
CoVLP formulations assessed by neutralizing antibody 
(NAb) and cellular responses. Secondary outcomes in 
this ongoing study include safety and immunogenicity 
assessments up to 12 months after vaccination. Adults 
(18–55 years, n=180) were randomized at two sites in 
Quebec, Canada, to receive two intramuscular doses of 

or adjuvanted with AS03 or CpG1018. All formulations 
were well tolerated, and adverse events after vaccination 
were generally mild to moderate, transient and highest 
in the adjuvanted groups. There was no CoVLP dose 
effect on serum NAbs, but titers increased significantly 
with both adjuvants. After the second dose, NAbs in the 
CoVLP + AS03 groups were more than tenfold higher 
than titers in Coronavirus 2019 convalescent sera. Both 

cellular responses were also induced. This pre-specified 
interim analysis supports further evaluation of the CoVLP 
vaccine candidate.

Nature Med 2021; 27: 1071  
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