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ABSTRACT

BACKGROUND: Aim of our study was to assess the impact of vacation on urinary symptoms in health care workers.
METHODS: Between March 2018 to October 2019 a survey was carried out by enrolling health care system workers in
three centers. Demographic and clinical characteristics of health care workers (i.e. age, smoking status, medical history)
were collected. Lower urinary tract symptoms (LUTS) and work related quality of life were assessed before and after
vacation with validated questionnaires: Overactive Bladder Questionnaire Short Form (OABg-sf), International Prostate
Symptom Score (IPSS), Work-related Quality of Life (WRQOL) and SF-36 questionnaires. As well, night shift workers
(NSWs), defined as working at least one time a week from 8 pm to 8 am, were compared to traditional workers (TWs).
RESULTS: A total of 236 participants (118 males and 118 females) with a median of 41 (32/49 IQR) years old were
included in the survey. Healthcare workers presented after vacation an improvement in LUTS, in work related quality of
life and overall health. Overall, 89 (37%) were NSWs and 147 (62%) subjects were TWs. NSWs reported a significant
higher median OAB(q Total Score and IPSS than TWs: respectively, 27 (IQR 23-34) vs. 20 (IQR 19-24) P=0.01, 2 (0/6)
vs. 0 (0/2) (P<0.01). No significative differences were found for WRQOL and SF36, respectively 66 (IQR 59/77) vs. 67
(IQR 61/82) (P<0.29) and 98 (97/101) vs. 98 (97/100) (P<0.79).

CONCLUSIONS: NSWs present worst urinary symptoms when compared to TWs. Vacation has a beneficial effect, par-
ticularly in NSWs, on urinary symptoms and work-related quality of life.

(Cite this article as: De Nunzio C, Nacchia A, Lombardo R, Brassetti A, Sica A, Baldassarri V, et al.; publications committee
of Italian Society of Urodynamics (SIUD). Effect of vacation on urinary symptoms in health care workers: an Italian multi-
center study. Minerva Urol Nephrol 2022;74:755-60. DOI: 10.23736/S2724-6051.21.04274-0)

KEey worps: Urinary bladder, overactive; Shift work schedule; Lower urinary tract symptoms; Holidays.

Night shift work (NSW) is highly frequent in
our society with a prevalence of 15-30%.!
Furthermore, several studies have displayed that
NSW negatively impacts the overall health of
workers with detrimental effects on cardiovas-
cular, metabolic, gastrointestinal and psychiatric
health.2 Moreover, it interferes with the body’s
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natural circadian rhythm and decline of sleep du-
ration and quality.3

Lower urinary tract symptoms (LUTS) are
one of the most common and troublesome medi-
cal conditions in older men. LUTS may be pres-
ent in up to 97% of men >65 years old and are
associated with worse health quality.4 Further-
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more, LUTS increases the risk of impaired sleep
quality through nocturia episodes. As well, it has
been reported that an improvement in LUTS may
improve sleep disturbances.> Currently, the true
relationship between night shift work and uro-
genital diseases has been only preliminary in-
vestigated. Initial studies report that night-shift
workers (NSWs) have a higher prevalence of
LUTS, elevated prostate specific antigen (PSA)
levels, hypogonadal symptoms and sexual dys-
function.6

Several studies have investigated the possible
impact of lifestyle modification on LUTS even
in NSW.10, 11 However, no studies have evalu-
ated the possible role of vacation on LUTS. Va-
cation may improve cellular health, regulation
of stress response, immune function and me-
tabolism’- 8 which have been involved in LUTS
pathogenesis.

The aim of the present study was to assess the
impact of vacation on LUTS and quality of life
(QoL) in health care workers and particularly
identify possible differences between NSW and
NW.

Materials and methods

From March 2018 to October 2019, a prospec-
tive study was conducted in three Italian centers
(Sant’Andrea Hospital, ICOT Latina, Regina
Elena National Cancer Institute, Rome) enroll-
ing health care workers. They were nurses and
doctors less than 50 years old. Participants were
divided in NSWs and TWs. NSW was defined
as a subject with at least one night shift work
(from 8.00pm to 8.00am) per week in contrast
to traditional workers (TWs). Only stable NSWs
(at least 1 year) were included. All the partici-
pants signed a dedicated informed consent and
the study was conducted in accordance with the
principles of the declaration of Helsinki.

The selection criteria included patients of ei-
ther sex, naive to other previous LUTS treatment
as well as without any sleep disorders and use
of sleep-assistant-medicines. A negative urine
culture was required to exclude urinary tract in-
fections. Overactive Bladder questionnaire-short
form (OABg-sf)!2 and IPSS were used to assess
urinary symptoms.
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QoL was assessed by the Work-Related Qual-
ity of Life (WRQoL) Scale. The questionnaire is
a 23-item psychometric scale used to gauge the
perceived quality of life of employees through
six psychosocial sub-factors. The WRQoL is
composed by six sub-scale General Well-Be-
ing (GWB), Home-Work Interface (HWI), Job
and Career Satisfaction (JCS), Control at Work
(CAW), Working Conditions (WCS), Stress at
Work (SAW).13 As well the SF36 questionnaire
was used to evaluate health status. All question-
naire were filled at baseline and three weeks after
a vacation of at least 7 days.

Statistical analysis

Statistical analysis was performed using the
SPSS 24.0 IBM software. Collected data were
analyzed in according to being NSWs or TWs
and before and after vacation through descriptive
methods and P values <0.05 were considered
statistically significant. Due to absence of nor-
mality distribution, Mann-Whitney test was used
for comparisons of continuous variables while
Fisher’s Exact test for comparisons of categori-
cal variables. Wilcoxon rank test was performed
to test significant differences before and after va-
cation. An alpha value of 5% was considered as
threshold for significance. Data are presented as
median (Inter quartile range (IQR).

Results

Overall, two hundred thirty-six subjects with a
median age of 41 years (IQR 32-49) were en-
rolled: 118 (50%) males and 118 (50%) females.
Participants’ characteristics are summarized in
Table I. In particular, 137 (58%) participants
were nurses and 99 (42%) physicians.
Regarding night work status, 147 (63%) sub-
jects were TWs and 89 (37%) were NSWs. No
significative differences were observed for age,
BMI, diabetes, hypertension, cardiac heart dis-
eases and smoking status between TWs or NSWs
(Table II). Urine-culture was performed for all
participants and they were all negative. NSWs
and TWs respectively worked a median of 10
(IQR 10-12) vs. 0 hours per night, 8 (IQR 7-8)
vs. 8.5 (IQR 8.0-10.0) hours per day (P=0.05)
and 36 (IQR 24-40) vs. 45 (IQR 40-48) hours
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TABLE L.—Population s characteristics.

Overall participants 236
Gender
Males 118 (50%)
Females 118 (50%)
Job
Nurse 137 (58%)
Doctors 99 (42%)
Night work
TWs 147 (63%)
NSWs 89 (37%)
Smokers 100 (42%)
Age 41 (IQR 32/49)
BMI 24 (IQR 23/27)
Diabetes 13 (6%)
Hypertension 36 (15%)
Cardiac Heart Disease 8 (3%)

Data are reported as median (interquartile range) or n (%). Age is
reported in years, BMI is reported in kg/m?2.

TABLE II.—NSWs vs. TWs.

NSWs TWs P

Subjects 89 147

Age 39 (32/45) 41 (31/51)  0.56
BMI 23 (22/25) 23 (22/24) 044
Diabetes 5 (5%) 8 (5%) 0.80
Hypertension 15 (17%) 21 (14%) 0.24
Cardiac heart disease 5 (6%) 3 (2%) 0.87
No smoker/smoker 55/34 81/66 0.08

Night hours per day 10 (10/12) 0

Night hours per week 12 (10/15) 0

Work hours per day 8 (7/8) 8 (8/10) 0.05
Hours per week 36 (24/40) 45 (40/48)  0.01
OABg-SF 27 (23/34) 20 (19/24)  0.01
OABg-SB 10 (8/12)  7(6/8) 0.01
OABg-HRQOL 16 (15/21)  13(13/15) 0.01
IPSS 2 (0/6) 0(0/2) 0.01
sIPSS 0(0/1) 0(0/1) 0.01
vIPSS 1 (0/4) 0 (0/1) 0.01
WRQOL 66 (59/77) 67 (61/82)  0.29
GWB 15 (12/21) 19 (13/23)  0.08
HWI 13 (10/13) 11(10/13)  0.01
JCS 14 (11/15) 13 (11/20)  0.94
CAW 10 (6/13) 9 (8/10) 0.13
WCS 9 (8/10) 10 (8/14) 0.03
SAW 8(5/9) 10 (8/14) 0.65
SF36 98 (97/101)  98(97/100) 0.79

OABg-sf: Overactive Bladder Questionnaire Short Form; OABq-
SB: OABq symptom bother; OABq-HRQOL: OABq Health
Related Quality of Life; IPSS: International Prostate Symptom
Score; sIPSS: storage IPSS; vIPSS: voiding IPSS; WRQOL: Work-
related Quality of Life; GWB: general well-being; HWI: home-
work interface; JCS: job and career satisfaction, CAW: Control
at Work; WCS: working conditions; SAW: stress at work. Data
are presented as median (interquartile range) and N. (%). Age is
reported in years, BMI is reported in kg/m2.

per week (P=0.01). NSWs reported a significant
higher median OABq Total Score, symptoms
bother and QoL Score than TWs: respectively, 27
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(IQR 23-34) vs. 20 (IQR 19-24) P=0.01; 10 (IQR
8-12) vs. 7 (IQR 6-8) P=0.01; 16 (IQR 15-21)
vs. 13 (IQR 13-15) P=0.01. Health care workers
presented an improvement in urinary symptoms
after vacation. More specifically OABq scores
were lower after vacation (23 vs. 20, P=0.01), as
in NSWs (26 vs. 24, P=0.01) as in TWs (21 vs.
19, P=0.01). As well, they presented an improve-
ment in quality of life after vacation on WRQOL
scores (67 vs. 69, P=0.01), as in NSWs (66 vs.
71, P=0.01) as in TWs (67 vs. 69, P=0.04), and
on SF-36 questionnaire (98 vs. 101, P=0.01), as
in NSWs (98 vs. 100, P=0.01) as in TWs (98 vs.
101, P=0.01) (Table I1I). Moreover, we observed
NSWs had a median reduction of two points on
OABscore and an improvement of 2.5 points on
WRQOL and two point on SF36. TWs had a me-
dian reduction on OABscore of 0.5 point and a
median improvement of two points on WRQOL
and one point on SF36 (Figure 1).

Discussion

In an Italian multicenter cohort of health work-
ers, we confirmed that NSWs have higher uri-
nary symptoms than traditional workers. We
confirmed previous study which a single center
series of NSWs had higher OABq Total Score,
OABg-SB Score and OABg-HRQL Score in
NSWs than TWs.14 Likewise, a worsening on
quality of life was referred. Moreover, we found
fewer urinary symptoms after vacation. We also
observed a positive effect of vacation on LUTS,
particularly on storage symptoms and QoL. It is
well known that working during the night inter-
feres with the body’s natural circadian rhythm
with negative impact on sleep quality and dura-
tion. It has been also estimated that almost 90%
of shift workers experience fatigue at work and
38% of NSW are affected by insomnia.!5 Origi-
nally, Strohmaier et al.l¢ reviewed epidemio-
logical studies regarding the association of NSW
with type 2 diabetes and cardiovascular disease
risk moving from the evidence that myocardial
infarction is more common in the early morning
hours. Then night workers have been also found
to experience a higher risk of cardiometabolic
diseases including type 2 diabetes and cardio-
vascular diseases; the mechanistic studies sug-
gest that these effects are mediated by alterations
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TABLE IIl.—Urinary simptoms, quality of life and health before and after vacation.

Overall Population NSW ™
Before vacation After vacation P Before vacation After vacation P Before vacation  After vacation P
OABq -1 8 (6/11) 7 (6/9) 0.01 10 (8/12) 9 (7/11) 0.01 7 (6/10) 6 (6/7) 0.01
OABq -2 15 (13/18) 13 (13/15) 0.01 16 (15/21) 15(13/19) 0.01 14 (13/17) 13 (13/14) 0.01
OABq-SF 23 (20/28) 20 (19/24) 0.01 26 (23/33) 24(20/31) 0.01 21 (19/27) 19 (19/20) 0.01
IPSS -tot 1 (0/4) 0 (0/2) 0.03 2 (2/6) 1(1/2) 0.04 1(1/8) 0 (0/1) 0.15
sIPSS 0 (0/1) 0 (0/1) 0.02 0 (0/1) 0 (0/1) 0.07 0 (0/0) 0 (0/0) 0.10
vIPSS 0(0/3) 0(0/2) 0.05 1(1/3) 0 (0/1) 0.02 0 (0/1) 0(0/1) 0.47
WRQOL 67 (61/78) 69 (61/81) 0.01 66 (59/77) 71 (61/81) 0.01 67 (61/81) 69 (63/84) 0.04
GWB 15 (13/23) 18 (13/24) 0.01 15 (12/21) 16 (14/33) 0.01 19 (13/23) 20 (13/25) 0.01
HWI 12 (10/13) 13 (10/14) 0.01 13 (10/13) 13 (11/14) 0.01 11 (10/13) 12 (10/13) 0.01
JCS 13 (12/19) 14 (12/19) 0.01 14 (11/15) 14 (12/17) 0.01 13 (11/20) 14 (12/21) 0.01
CAW 9 (712) 10 (8/12) 0.01 9 (8/10) 9 (8/10) 0.01 10 (6/13) 10 (8/14) 0.01
WCS 9 (8/11) 10 (8/11) 0.01 9 (8/10) 9 (8/10) 0.02 10 (8/14) 10 (8/14) 0.09
SAW 7 (5/9) 8 (5/9) 0.01 8 (5/9) 8 (6/9) 0.01 7 (5/9) 8 (5/9) 0.01
SF36 98 (97/100) 101 (99/102) 0.01 98 (97/101) 100 (97/103) 0.01 98 (97/100) 101 (100/102) 0.01

OABg-sf: Overactive Bladder Questionnaire Short Form; OABq-SB: IPSS: International Prostate Symptom Score; sIPSS: storage IPSS;
vIPSS: voiding IPSS; WRQOL: Work-related Quality of Life; GWB: general well-being; HWI: home-work interface; JCS: job and career
satisfaction; CAW: Control at Work; WCS: working conditions; SAW: stress at work. Data are presented as median (interquartile range).
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Figure 1.—Questionnaires of NSWs and TWs before and
after vacation.

in melatonin levels and melatonin’s function on
melatonin receptors throughout the body, as well
as through clock-genetic variants, and inflamma-
tory and endothelial pathways common to car-
diovascular diseases and type 2 diabetes.!”

At present, few studies have evaluated the pos-
sible impact of NSW on LUTS, their impact on
QoL and the effect of vacation of them. Araujo et
al.!8 performed a 5-years long longitudinal study
to observe the relationship between sleep disor-
ders and urinary symptoms. The authors found
that sleep restrictions were associated with stor-
age urinary symptoms but not with voiding ones.
Wang et al.!® found a statistically significance
but not clinically relevant difference in the rate
of nocturia episodes between nurses performing
NSW and TWs.

Similar results were observed by Kim et al.
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who evaluated 1741 patients comparing noctu-
ria in NSWs and TWs through frequency volume
charts. The authors found that nocturia frequen-
cy increased in the NSW group (2.38+1.44 vs.
2.18+1.04, P<0.01) speculating to a circadian
cycle disruption as possible cause.! However at
our knowledge just only this least study assessed
the impact on QoL.

The mechanism by which NSW leads to uri-
nary symptoms and vacation restore these symp-
toms is not fully understood but only supposed.
For instance, it has been proposed a psychologi-
cal stress-related mechanism disrupting brain-
bladder signaling at the level of urothelium and
predisposing to LUTS.20 Again, a melatonin-me-
diated pathway was also suggested, according to
which a lower secretion of this endogenous hor-
mone leads to increase urine production and de-
crease bladder capacity thus increasing nocturia
in NSWs.2I Another possible explanation could
be the adaptation to the changed schedule. When
circadian changes occur, the body steadily adapt
over time, though not as successfully as when the
new schedule is completely in sync with the solar
light cycle. This process is called entrainment,
and as such, prolonged night shift schedules ac-
tually adapt to the new rhythm.!°

Effects of vacation on urinary symptoms are
poorly explored.5: 8: 21, 22 A metanalysis demon-
strated vacation has positive effects on health and
well-being, but that these effects soon fade out
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after work resumption. Vacation activities and
experiences have hardly been studied. Therefore,
their contribution to vacation effect and fade out
remains unclear.2! Results from a metanalysis of
2009 suggest that vacation has positive effects
on health and well-being (small effect, d=+0.43),
but that these effects soon fade out after work
resumption (small effect, d=-0.38).2!

Limitations of the study

We must acknowledge some limitations to the
present study. The lack of frequency-volume
charts did not allow the assessment of urine
amount, overall/overnight urine production or
nocturnal bladder capacity. Moreover, OABq
considers only the last four weeks and does not
allow a complete and long term evaluation. So
we do not know if this is a temporary effect. As
well, we did not collect data on the number of
cigarettes smoked per day, or on fluid or junk
food intake therefore we cannot evaluate the
possible impact of these factors on LUTS and
Health status before and after a vacation in health
care workers. Smoking was almost statistically
significant (P=0.08); smokers were predomi-
nant in TWs, although no significant relation-
ship have been found with LUTS in this study
probably related to the small number of patients.
Previously experience from our group clearly
demonstrated as smokers presented higher risk
of LUTS, especially storage symptoms as nic-
turia although in an elderly population. This as-
sociation is more evident in obese patients or in
patients with metabolic syndrome. Further stud-
ies should investigate this possible relationship
in our patients. Our cohort includes only young
nurses or doctors (less than 50 years), with no
comorbidities/chronic conditions, no chronic
medications and therefore our results apply only
to our study cohort (younger doctors or nurses
receiving no treatments for LUTS and working
in the Italian National Health System) and can-
not be extended to all workers and to different
health care services. The results clearly depend
upon the enrolled population and the type of
works. Lastly, the lack of long-term and follow-
up data could be also considered an important
limitation as well. However, a study evaluat-
ing the possible effect of vacation on long term
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LUTS restoring or development is ongoing and
results will be soon available. Notwithstanding
all these limitations, our study is the only avail-
able multicenter study evaluating in a homoge-
neous group of National Health System workers
the risk of LUTS and of an impaired QoL ac-
cording to the working status before and after
vacation.23-28

Conclusions

NSW has a negative impact on micturition with
an increased risk of storage urinary symptoms
and a deterioration of QoL. Vacation can restore
urinary symptoms, particularly in NSW. Fur-
ther studies with longer follow-up are needed to
clarify the pathological mechanisms behind this
association and particularly to evaluate which
conditions (vacation, change in working status,
etc.) can possibly reverse and for how long this
clinical scenario.
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