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Abstract

Introduction Bodily waste management is a critical yet frequently neglected domain of infection prevention
and control. We conducted a survey to examine various aspects of bodily waste management and related hygiene
practices in nursing homes (NH) based on existing recommendations.

Methods All NHs (n=120) of canton Vaud in Switzerland were invited to participate in this cross-sectional survey
between July 2022 and February 2023 using a questionnaire.

Results Eighty-seven NHs participated in the survey (72.5%). Of these, 33% had internal protocols on bodily waste
management, 98% had at least a dirty utility room (median: 4 per NH) and all a bedpan washer-disinfector (WD),
yet only 66% met the cantonal recommendation of bedpan WD density (1/15 beds). Separation of soiled and clean
compartments was present in 51%, complete hand hygiene supplies in 73% and personal protective equipment
(PPE) in 30% of utility rooms. Fifty-four percent of NHs reported having a lid for each bedpan. Systematic use of lids
was reported in 33% of institutions and of gloves in 98%, for the transport of used bodily waste collection tools. Al
surveyed institutions reported performing automated reprocessing of bodily waste collection tools in bedpan WDs
and use of manual pre-cleaning was anecdotal. Regular maintenance and validation of bedpan WDs was present
in almost all participating NHs.

Conclusion Identified actionable priorities include making bodily waste management protocols accessible to staff,
delineation of clean and soiled compartments in utility rooms and equipping them with PPE and hand hygiene sup-
plies, as well as educating healthcare workers on best practices for the transport and disposal of bodily waste.
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Introduction

Pathogens of enteric origin, including Clostridioides dif-
ficile, vancomycin-resistant enterococci and carbapene-
mase-producing Enterobacteriaceae share the capacity to
contaminate healthcare environments and are shed from
their gastrointestinal reservoirs over extended periods
[1-3]. Several studies have demonstrated the potential of
transmissions originating from contaminated surfaces,
bodily waste collection tools or other toileting aids in
healthcare settings [4—7]. As a result, safe bodily waste
management is a critical component in the prevention
and control strategies aimed at reducing the spread of
multidrug-resistant organisms (MDRO).

Although nursing homes (NHs) face fewer concerns
from the aforementioned microorganisms compared to
hospitals, they nonetheless encounter significant infec-
tious challenges related to human waste. During winter
seasons, outbreaks of norovirus can affect substantial
proportions of residents and staff, leading to consider-
able morbidity and mortality among the elderly, and
severely disrupting the operation of facilities [8—10]. The
spread of antimicrobial resistance through human waste
is equally present in NHs. For instance, the spread of
extended-spectrum beta-lactamase Enterobacteriaceae
(ESBL) is particularly worrisome given their high preva-
lence in long-term care [11]. ESBL can readily dissemi-
nate through contaminated environment, and in case of
infection, pose therapeutic challenges that might urge
hospitalization of the resident and use of expensive intra-
venous therapies. A recent Swiss study including NHs of
Vaud indicated that ESBL prevalence is on the rise among
residents [12].

In Switzerland, NHs are included in the national strat-
egy for reducing healthcare associated infections [13].
Nonetheless, NHs are regarded as community struc-
tures akin to ordinary households, thus presenting chal-
lenges for the implementation of transmission-based
precautions for ESBL and other MDRO carriers. Current
guidelines emphasize the strict adherence to standard
precautions to prevent transmission within these insti-
tutions [14]. Considering the concerning epidemiologi-
cal trends and the pivotal role human waste plays in the
spread of MDRO, we aimed to conduct a comprehen-
sive evaluation of various aspects related to bodily waste
management and related hygiene practices in NHs of
canton Vaud in Switzerland. Additionally, our objective
was to identify areas for improvement based on the find-
ings from this evaluation.

Methods

Setting

As of 2022, the canton of Vaud is home to 120 NHs,
comprising a total of 6"305 beds. The cantonal Hygiene,
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Prevention and Control of infection unit of Vaud (HPCi
Vaud) is responsible for coordinating efforts to prevent
and control communicable diseases and healthcare-asso-
ciated infections across healthcare facilities in the can-
ton, including long-term care and NHs. Over time, HPCi
Vaud has developed a strong infection prevention and
control (IPC) network within NHs, consisting of IPC-
trained link nurses. Hence, approximately 80% of NHs
in the canton have an appointed IPC link nurse. Among
other activities, HPCi Vaud promotes best practices,
educates on IPC, monitors IPC indicators and conducts
audits to ensure the provision of safe care for the resi-
dents and the protection of healthcare workers (HCW).

Design and temporal extent

We conducted a cross-sectional survey aiming to inves-
tigate various aspects of bodily waste management in
NHs. All long-term care facilities hosting residents aged
65 years or older were invited to participate. Invitations
were sent via emails to NH directors, chief nurses and
when available (~80%) IPC link nurses. The invitations
were distributed in July 2022, allowing for a flexible par-
ticipation period, with the final responses collected in
February 2023. Participation in the survey was voluntary.

Questionnaire and data collection

Data collection was performed using a survey question-
naire that was completed for each NH. The questionnaire
was developed by HPCi Vaud considering standard pre-
cautions recommendations from French-speaking Swit-
zerland [14], international recommendations on bodily
waste management [15], the SN EN ISO 15883 standards
for washer-disinfectors (WD) for bodily waste containers
[16, 17] and the cantonal architectural recommendations
for NH construction in Vaud [18]. The survey covered
various aspects of bodily waste management in NHs,
outlined in Fig. 1.

Key areas assessed included facility architecture, the
presence of protocols for the safe removal of bodily
waste, the availability of hand hygiene supplies and per-
sonal protective equipment (PPE), the layout and equip-
ment of dirty utility rooms, and the handling of bodily
waste collection tools (i.e. bedpans and urinals). This
also encompassed practices for bodily waste elimination,
cleaning and disinfection of bedpans and urinals, the
existence and functionality of bedpan WDs, and storage
of clean bodily waste collection tools. While the ques-
tionnaire was conducted in French, the official language
of the canton, an English translation is provided in the
Supplementary material.

One nurse from each NH (preferably the IPC link
nurse, when available) was requested to complete the
questionnaire for their institution. Data collection
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Fig. 1 Visual summary of the surveyed aspects related to bodily waste management in nursing homes. NH: Nursing home, PPE: Personal protective

equipment, WD: Washer-disinfector

involved an active inventory of room architecture, mate-
rials, and equipment, which was to be performed by
the person completing the questionnaire. Concerning
HCWSs’ practices, the nurse in charge was asked to pro-
vide a general estimation based on their previous expe-
riences and interactions with their teams and no direct
observation of HCWs was conducted.

Data analysis

Findings related to categorical variables are presented as
numbers and percentages while from continuous vari-
ables as medians and interquartile ranges (IQR). In cases
with incomplete data, denominators are provided, and
summary statistics are calculated accordingly. All analy-
ses were performed using R Statistical Software (version
4.1.2; R Foundation for Statistical Computing, Vienna,
Austria).

Ethical statement.

This study did not involve the collection of personal
data from HCWs or residents and was conducted in
accordance with the local ethic committee’s criteria on
quality studies, hence an ethics committee approval was
not required.

Results

Participation

Eighty-seven of the 120 NHs in the canton participated
in the survey (72.5%) covering 4’490 NH beds (71.2%
of the canton’s NH beds). The results for each surveyed
domain are presented below.

Architecture
The participating NHs included a total of 3’748 rooms,
comprising 3’006 individual rooms (80%) and 742
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Table 1 Architectural characteristics of nursing homes
participating in the survey

Architectural characteristic Results
Number of beds, median (IQR) 46 (36)
(Range) (10-119)
Percentage of single rooms, median (IQR) 86 (40)
(Range) (0-100)
Number of NHs by percentage of single rooms, N (%)
0-25% 5(6)
25-50% 15(17)
50-75% 19 (22)
75-100% 48 (55)
Percentage of rooms with toilets, Median (IQR) 43(95.5)
(Range) (0-100)
Number of NHs by percentage of rooms with toilets, N (%)
0-25% 36 (41)
25-50% 10(12)
50-75% 9(10)
75-100% 32(37)
IQR Interquartile range, NH Nursing home
Table 2 Bodily waste collection tools in nursing homes
participating in the survey
Bodily waste collection tools Results
Number of bedpans, median (IQR) 12(17)
(Range) (0-119)
Number of bedpans per bed, median (IQR) 0.30 (0.35)
(Range) (0-1.08)
Number of urinals, median (IQR) 10 (7)
(Range) (1-119)
Number of urinals per bed, median (IQR) 0.19(0.15)
(Range) (0.02-1.08)

IQR Interquartile range, NH Nursing home

double-bed rooms (20%). Of these, 2'186 rooms (58%)
were equipped with a toilet. A more detailed overview
of the distribution of rooms and toilets is provided in
Table 1.

Protocols for bodily waste management

Only 29 NHs (33%) had written protocols on safe man-
agement and removal of bodily waste. Protocols for the
use of bedpan WDs were available in 58 facilities (67%),
while 12 NHs (14%) had protocols for the manual repro-
cessing of bodily waste collection tools. All the aforemen-
tioned protocols were available in merely 8 institutions
(9%).

Bodily waste collection tools

The numbers and distributions of bodily waste collec-
tion tools in participating NHs are shown in Table 2.
Among all surveyed institutions, 54% reported having
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lids available for every bedpan and 44% for every urinal.
Additionally, 79% of the institutions regularly replaced
old, overused, or damaged collection tools. Only 6% of
the surveyed NHs reported using disposable bedpan lin-
ers, and even then, only on special circumstances such as
bedpan WD malfunctions or during outbreaks.

Layout and equipment of dirty utility rooms

Eighty-five (98%) of the surveyed institutions had at
least one dirty utility room, with a median of 4 per NH
(IQR: 4) and 1 per floor (IQR: 0.5). The utility rooms
were located in the middle of the ward’s corridor in 55%
(45/82) of cases, at its extremities in 29% (24/82), outside
the ward in 5% (4/82), and in 11% of cases, there was a
mixed location (middle and/or extremities and/or out-
side the ward). Clean and dirty areas were separated in
51% of utility rooms, and a dirty-to-clean workflow could
be maintained in 43%. The two institutions (2%) without
a dedicated utility room performed cleaning and disin-
fection of bodily waste collection tools in resident bath-
rooms equipped with bedpan WDs.

Dirty utility rooms were equipped with a bedpan WD
in 94% of cases. Other equipment included bins for soiled
resident laundry (94%), general waste bins (91%), deep
sinks (85%), and slop hoppers (81%). In 13% of cases, an
immersion-disinfection tub was available.

Hand hygiene materials and PPE in dirty utility rooms

A handwash basin with a liquid soap dispenser was avail-
able in 94%, and a dispenser for alcohol-based hand rub
was present in 79% of cases. All necessary materials for
optimal hand hygiene (water, liquid soap, and alcohol-
based hand rub) were available in 73% of cases. Regard-
ing PPE, medical gloves were present in 95%, medical
gowns in 41%, and goggles in 34% of utility rooms. How-
ever, only 30% of them had all the aforementioned PPE
available.

Handling of used bodily waste collection tools and waste
disposal

Surveyed institutions reported the use of a lid for
transporting used bodily waste collection tools as fol-
lows: always (33%), sometimes (64%), and never (3%).
PPE used during transport included medical gloves
(98%), gowns (9%), and face masks (9%), while two
institutions (2%) reported using no PPE at all. Dis-
posal of bedpan and urinal contents was carried out
in bedpan WDs in 78% of cases, slop hoppers of util-
ity rooms in 48%, and residents’ toilets in 37%, with
only 32% performing disposal exclusively in the bed-
pan WD. Regarding the elimination of toilet paper
from bedpans, this was done in resident toilets (48/86,
56%), bedpan WDs (45/86,52%), general waste bins
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(24/86,28%), and slop hoppers (22/86,26%), with only
24 institutions (24/86,28%) exclusively using bedpan
WDs for this purpose.

Reprocessing of used bodily waste collection tools

Three institutions (3%) reported manually precleaning
bodily waste containers in resident bathrooms, with
two (2%) using handheld toilet water sprayers for this
purpose. All participating NHs performed final repro-
cessing of used bodily waste collection tools in bedpan
WDs. In most NHs (78/84, 93%), reprocessing was
conducted after each use, while less frequent disinfec-
tion occurred in only 6 facilities (7%).
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Bedpan WDs' numbers and qualifications

All 87 (100%) surveyed institutions had at least one
bedpan WD, with a median of three per NH (IQR: 2).
As shown in Fig. 2, the majority of NHs (66%) met the
cantonal recommendation of having at least one bedpan
WD per 15 beds. Sixty-six percent of WDs utilized ther-
mal disinfection, 6% chemical, and 28% mixed disinfec-
tion. All NHs with chemical or mixed disinfection WDs
reported using appropriate detergent-disinfection prod-
ucts. Seventeen NHs (20%) reported regular problems
in at least one of their WDs. When specified, the causes
mainly included obstruction by inappropriate materials
such as gloves or non-paper hygienic tissues. Eighty NHs
(92%) reported conducting at least one annual validation
of their machines by an accredited institution. Eighty-five
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Fig. 2 Number of bedpan washer-disinfectors plotted against the number of beds in the surveyed nursing homes. WD: bedpan washer-disinfector.
The dashed line represents the expected number of bedpan WDs for the given number of beds according to the cantonal recommendations

of canton Vaud (1 per 15 beds) [18]
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NHs reported regular maintenance of their machines
(85/86, 99%).

Storage of clean bodily waste collection tools

Eighty-six institutions provided data on the post-repro-
cessing storage of clean bodily waste collection tools.
Storage locations included the dirty utility room (47%),
residents’ rooms (10%), dedicated cupboards outside of
resident and utility rooms (30%), and both utility and
patients’ rooms in 13% of NHs. Notably, in 35 of the 51
NHs (69%) that reported storage in dirty utility rooms,
separation of clean and soiled compartments was not in
place.

Discussion

In this multicentre survey, we evaluated multiple aspects
of bodily waste management in NHs, encompassing facil-
ity architecture, protocols, and all steps involved, from
handling and reprocessing of used materials to storing
clean bodily waste containers. Our survey contributes
to the limited data [19-22] on this crucial aspect of IPC.
Furthermore, this study provides an initial overview
of areas in bodily waste management that may require
improvement, which are further discussed here.

The architectural component of the survey revealed
that, despite most rooms in participating NHs being
single-bed, a substantial number lack private toilets.
Previous studies have shown that shared toilets and
NH crowding (number of residents per room) are fac-
tors associated with more extensive outbreaks of vari-
ous infections, including diarrheal diseases [8, 23-26].
Therefore, new NH constructions and extensions should
prioritize individual rooms with private bathrooms, as
recommended by local architectural guidelines [18].

Most surveyed institutions did not have internal pro-
tocols for HCWs regarding the safe management and
disposal of bodily waste, reflecting the scarcity of concise
information on this neglected yet critical IPC domain.
Easily accessible guidelines might increase adherence to
best practices among personnel in healthcare settings
[27]. In Switzerland, as in many other countries, there
is no single guidance document specifically addressing
safe bodily waste management and disposal for health-
care institutions. Instead, information can be found
fragmented across various sources, including standard
precaution recommendations, environmental cleaning,
and disinfection of medical devices. This finding under-
scores the need to consolidate recommendations from
different sources into a single, easily accessible guideline
tailored to the needs of long-term care [15, 28]; with this
in mind HPCi Vaud has developed a guidance document
on safe bodily waste management long-term care facili-
ties which is accessible and freely available online [29].
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We performed a detailed inventory of bodily waste col-
lection tools present in NHs of our canton. Given the
lack of information on the number of residents who can-
not independently use toilets, it is difficult to conclude
on the sufficiency of these supplies, especially consider-
ing that resident profiles differ across institutions. Nev-
ertheless, it is well known that many elderly individuals
exhibit some degree of fecal and/or urinary incontinence
[30], suggesting that they cannot use toilets and might be
more dependent on toileting aids. Needs for bedpans and
urinals might also increase during diarrheal disease out-
breaks or in institutions with a low proportion of rooms
with private toilets, hence NHs should possess sufficient
numbers of such supplies [15].

The vast majority of institutions had dirty utility (or
sluice) rooms. The presence of such rooms is fundamen-
tal, as they allow reprocessing of soiled bodily waste col-
lection tools outside of the NH’s living spaces, thereby
minimizing the risk of contamination of residents and
their environment. However, in many instances, these
rooms were located in the extremities or even outside of
wards, suggesting that HCWs need to walk longer dis-
tances with soiled bodily waste collection tools. Long
distances may increase the risk of environmental con-
tamination [31] or prompt HCWs to prefer manual
cleaning of bedpans and urinals in residents’ bathrooms
[19], a risky practice for both the environment and the
HCW that should be avoided.

Current guidelines recommend separating clean and
soiled compartments in dirty utility rooms to enable
HCWs to maintain a unidirectional dirty-to-clean work-
flow [15, 18, 32]. This separation was present in only
51% of the surveyed institutions, with even fewer able
to adhere fully to the dirty-to-clean flow. The rationale
behind this recommendation is to prevent contamination
of clean bodily waste collection tools after their repro-
cessing in bedpan WDs. Although rearranging existing
sluice rooms may be challenging,it should be encouraged
when possible, while a proper layout is mandatory for all
new NH constructions [18]. When a complete rearrange-
ment of the dirty utility room is not possible, marking
(e.g. with marking tape) can be used to clearly delineate
soiled and clean compartments, preventing contamina-
tion of reprocessed bedpans and urinals.

Additionally, given the reprocessing of heavily con-
taminated bodily waste containers in dirty utility rooms,
it is imperative to equip these spaces with all essential
supplies for optimal hand hygiene, including a handwash
basin, liquid soap, alcohol-based hand rub, paper tow-
els, and a waste bin for their disposal. Regarding PPE, it
should be stored in the clean compartment of the dirty
utility room and include all necessary equipment to pro-
tect HCWs from contact with bodily fluids and splashes,
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such as medical gloves in all sizes, gowns, and goggles.
Regular audits could help ensure the availability of nec-
essary supplies and adherence to the designated layout.
Along with auditing and feedback, adherence to proper
PPE use and hand hygiene might be improved through
reminder posters [33], such as visual guides on correct
glove and gown donning and doffing or step-by-step
hand hygiene instructions placed near sinks and alcohol-
based hand rub dispensers.

Most NHs reported a systematic use of gloves by
HCWs for the transport of used bodily waste contain-
ers, in line with standard precautions for contact with
bodily fluids [14, 28]. However, the use of lids during
transport was not always observed. This could be due to
either a lack of lids for all available bodily waste collec-
tion tools or unawareness of related risks. Similarly, in a
considerable proportion of institutions, HCWs disposed
of bodily waste and toilet paper in various locations, sug-
gesting manipulation of used containers with significant
risks of cross-contamination. Bedpan WDs are designed
to allow direct disposal of bodily waste and toilet paper
from containers without the need for risky handling by
HCWs. In light of these findings, educating HCWs—
potentially through auditing and feedback from IPC link
nurses—is necessary and should be promoted to ensure
the safe transport of soiled bodily waste collection tools
using PPE and lids, as well as the proper disposal of bod-
ily waste in bedpan WDs.

Some guidelines apply Spaulding’s classification and
categorise urinals, bedpans, and other bodily waste
collection tools as non-critical equipment requiring
low-level disinfection [34]. Nonetheless, the high patho-
gen load on this equipment and its use in proximity to
mucous membranes have led other recommendations to
classify them as semi-critical, necessitating higher lev-
els of disinfection [35]. Current guidelines in Vaud favor
the automated reprocessing of these items using bedpan
WDs. These machines automatically empty, clean, disin-
fect, and dry bodily waste containers. The efficacy of the
whole process is standardized in a formal procedure [16,
17]. The energy costs associated with the use of bedpan
WDs are counterbalanced by the reduction in waste from
disposable bodily waste collection tools [36] and their
demonstrated disinfection efficacy [37-39]. In our study,
all institutions used bedpan WDs for the reprocessing
of bodily waste containers, and almost all of them com-
plied with the requirements for regular maintenance and
annual validation of these machines by accredited insti-
tutions [40].

The automated cleaning and disinfection process in
bedpan WDs eliminates the need to apply risky manual
handling by HCWs [36]. For instance, precleaning of
bedpans and urinals using handheld toilet water sprayers
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in residents’ bathrooms can lead to contaminations of
HCWs and the environment through splashes and aero-
sols [28, 41]. Fortunately, this dangerous practice was
reported in only 2% of institutions in the canton, much
lower compared to other settings [19]. In cases of bed-
pan WD malfunction bedpan and urinal liners could
serve as alternatives [42]. The addition of a solidifier in
such equipment allows for the disposal of bags in general
waste bins, after which the bodily waste collection tool
can be cleaned using disinfectant-impregnated wipes.

The present study has limitations. Although this was
an extensive and detailed survey on bodily waste man-
agement and related hygiene practices in long-term
care, certain supplementary aspects were not addressed,
as the study team aimed to keep the project straight-
forward for participating institutions. Future surveys
could include further inquiries such as the proportion
of residents dependent on bodily waste collection tools,
the presence of lids in resident toilets, the availability of
paper towels for hand hygiene to dry hands after wash-
ing with soap and water, waste bins for paper towels, the
use of automated doors and ventilation systems in dirty
utility rooms, and the materials used for walls and floors
in these spaces. Another limitation of the current sur-
vey was the lack of direct observation of HCW practices;
instead, institutional responses were based on nurses’
general estimations from previous interactions with their
colleagues. A more in-depth analysis of HCW practices,
potentially through audits from IPC link nurses, might
better elucidate areas in bodily waste management need-
ing improvement, while it would allow to correct prac-
tices via direct feedback to HCWs. Such audits should be
promoted in long-term care settings given the vulnerabil-
ity and the dependence of their population on bedpans
and urinals. Nonetheless, given the high participation
rate, we are confident that our results are representative
and provide a sufficient initial overview of bodily waste
management and related hygiene practices in the NHs
of our canton. It is noteworthy that generalisation of our
findings would require similar surveys in other geograph-
ical regions and resource settings.

Conclusions

This multicentre survey provides a first comprehensive
overview of bodily waste management in NHs in the of
canton Vaud, Switzerland. It underscores the need for
sound architectural design, accessible protocols, sup-
plies and adherence to IPC best practices to ensure the
safety of residents and HCWs. Key findings include the
need for single rooms with private toilets, proper sepa-
ration of soiled and clean zones in dirty utility rooms,
and the ready availability of hand hygiene supplies and
PPE in these spaces. Additionally, educating HCWs on
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safe transport and disposal of bodily waste along with
the correct use of bedpan WDs also constitute action-
able priorities in the surveyed institutions. Regular
audits of infrastructure, supplies and practices, cou-
pled with direct feedback, could help reinforce adher-
ence to best practices and highlight areas needing
further improvement. Moving forward, future investi-
gations should incorporate direct observations of staff
practices, assess resident reliance on toileting aids,
and examine additional institutional and resident-level
factors. By addressing these priorities in bodily waste
management, long-term care facilities can strengthen
their infection control efforts, thereby safeguarding
both residents and staff.
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