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Nursing staff often 
provide bed baths for 
bedridden patients 

(Groven et al., 2017). The cost 
of a single bed bath is low as 
the cost only includes staff time 
and a few consumables. Such 
costs could be perceived as 
unimportant to the overall cost 
of hospital care.  

However, in a hospital or a 
medical department, the time 
nursing staff spend on bed 
baths over a year may be con-
siderable. With increasing pres-
sure on nursing staff’s time, hos-
pital management should focus 
on ways to increase staff effi-
ciency through application of 
new technological solutions.  

The traditional method for 
bed baths is use of soap and 
water (SAW), but disposable wet 
wipes (DWW) have been intro-
duced as an alternative (Groven 
et al., 2017). Implementation of 
changes in bed bath practice 
from using SAW to DWW should 
be based on documented advan-
tages and disadvantages. 

Previous studies have shown 
that patient preferences for bed 
bath practice might differ 
between individuals and situa-
tions, and there is currently no 
conclusive evidence to support 
that patients generally prefer 
either of the two methods, as 
long as they can be washed 
when needed (Veje et al., 
2019a). 

In a hospital setting, the 
hygiene impact of bed baths is 
important. Bed baths may 

reduce the risk of hospital-
acquired infections and related 
complications, which may 
require additional treatment and 
delayed discharge. Studies com-
paring the two washing meth-
ods have not found differences 
in the efficiency to reduce the 
presence of microorganisms on 
patients (Larson et al., 2004; 
Matsumoto et al., 2019; Veje et 
al., 2019b). 

With no clear patient prefer-
ence and no apparent difference 
in effects of the two washing 
methods, the relevant factors in 
determining guideline recom-
mendations may relate to ease 
of provision, use of nursing 
time, and use of consumables 
and the aggregated costs.  

Analysis of resource use and 
costs can be designed and con-
ducted in different ways and 
depends on the intended appli-
cation of the results (Welton et 
al., 2018). In many studies that 
have considered the cost of bed 
baths, assessments often lack 
details and transparency regard-
ing which and how costs have 
been analyzed (Büyükyilmaz & 
Şendir, 2017; Larson et al., 2004; 
Shoonhoven et al., 2015). 

This review of the literature 
contributes to clarifying the costs 
of nursing time and consum-
ables. The objective was to con-
duct a scoping review of pub-
lished scientific articles that have 
analyzed the resource use and 
costs of providing bed baths. 
The review focuses on the 
methodological conduct of such 
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Evaluative research into bed 
baths often includes cost 
analysis, but these analyses 
frequently lack transparency and 
well-structured comprehensive 
cost models. This scoping 
review found significant variation 
in costing methodology and 
estimates of bed bath costs. 
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studies to identify good practice 
when analyzing the resource use 
and cost of bed baths.  

Methods 

This scoping review was 
conducted and reported per the 
PRISMA-ScR guidelines 
(Preferred Reporting Items for 
Systematic reviews and Meta-
Analysis for Scoping Reviews) 
(Tricco et al., 2018). 

A scoping review includes 
five stages: identifying the 
research questions, identifying 
relevant studies, selecting rele-
vant studies (without quality 
assessment), charting data from 
the studies, and collating, sum-
marizing, and reporting the 
results (Levac et al., 2010).  

There is a range of methods 
for costing nursing services 
(Dowless, 2007). For a well-
defined procedure such as bed 
bath, an appropriate method for 
analysis is referred to as activity-
based costing in the health man-
agement literature and micro-
costing in the health economics 
literature (Welton et al., 2018). 
This method obtains measures of 
actual use of resources (e.g., staff 
time and consumables) and val-
ues of these in monetary terms. 
Another technique is the time-
based activity driven costing, 
which only requires two parame-
ters: the capacity cost rate and 
the staff time needed to perform 
the activities (Keel et al., 2017). 

Before embarking on a cost 
assessment, it is essential to 
define the scope for the analy-
sis. Who will use the cost esti-
mates and for what purpose? If 
the cost estimates are to be used 
in a cost-effectiveness analysis, 
only incremental costs may be 
necessary (the cost difference 
between the experimental and 
comparison procedure). 

However, if the intended use is 
in a budget impact analysis, 
then the full cost will be rele-
vant. Also, for budgeting and 
consideration of efficiency 
improvement, it may be perti-
nent to include all costs related 
to hospital budgets.  

Typically, bed bath costing 
is relevant to hospital and 
departmental nursing manage-
ment to inform decisions about 
standard procedures for bed 
baths. In this case, the perspec-
tive of the cost analysis can be 
restricted to hospital resources 
(disregarding resource use else-
where) over a relevant period 
(e.g., one budget year). 

Identifying the Research 
Questions 

Cost analysis involves three 
phases: identification of relevant 
resource items, measuring the 
use of these resource items in 
the care process, and assigning 
a value to each resource item 
(Beecham, 2000). Relevant 
resource items for bed baths 
include nursing staff, consum-
ables, and equipment. The focus 
of this review is on how this 
identification, measurement, and 
valuation processes have been 
conducted in the literature. 

Identifying Relevant Studies 
A literature search was con-

ducted to identify relevant, pub-
lished, scientific papers that 
report on empirical analyses of 
the resource use and costs of 
bed baths. The PCC 
(Participants, Concepts, and 
Context) framework was used to 
specify the search strategy 
(Peters et al., 2015). 

The definition of bed baths 
was the washing of the whole 
body or parts of the body of 
bedridden patients who were 
too frail and immobile to show-

er. Bed baths could be provided 
by nursing staff in hospitals, 
nursing homes, or in patients’ 
homes. 

The search strategy was per-
formed in three steps. First, an 
initial scoping search was con-
ducted to identify relevant key-
words and search terms. All 
search terms were checked with 
truncations and whether they 
were defined in the databases. 
The applied search terms are 
presented in Table 1. This was 
followed by a systematic data-
base search for published peer-
reviewed studies and a search 
for grey (not peer-reviewed) lit-
erature. A search of search terms 
and a free texts search in title 
and abstract were performed.  

The literature search was 
conducted in PubMed, CINAHL, 
Scopus, Embase, and the 
Cochrane library databases. A 
search for grey literature (disser-
tations, theses, ongoing trials, 
and other online scientific docu-
ments) was performed using the 
web search engine Google 
Scholar. In addition, a manual 
search was performed based on 
reference lists and bibliographies 
of relevant articles and reviews. 
Language was restricted to 
English. Databases were 
searched from their inception 
date until the end of March 2019. 

Study Selection 
One reviewer (PLV) con-

ducted the searches supported 
by experienced research librari-
ans. The identified references 
were transferred to the reference 
software, Endnote, and dupli-
cate references were excluded. 
Based on inspections of the 
titles and abstracts, studies were 
categorized as potentially rele-
vant or irrelevant by PLV 
(Bramer & Bain, 2017). 
References deemed potentially 
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appropriate were obtained as 
full text. A few full-text refer-
ences could not be retrieved. 
The final selection of studies 
was based on scrutiny by two 
researchers (PLV and JS) of the 
full-text papers with the speci-
fied relevance criteria as recom-
mended by guidelines for scop-
ing reviews (Levac et al., 2010).  

Charting the Data 
To categorize the studies, a 

standardized charting form was 
developed and revised during 
the research (Levac et al., 2010). 
The selected papers were 
described in terms of author, 
year, country, bed bath meth-
ods, setting and sample, study 
design, study period, unit of 
analysis, measure methods, and 
reported time. Concerning the 
cost analysis, the included 
resource items were categorized. 
Also, the mean costs were 
reported as they appeared in 
the papers and were converted 
to 2018 U.S. dollars using the 
mid-year currency rate for the 
reported year and relevant price 
indices to account for inflation 
and price changes. 

Results 

Figure 1 shows the result 
from the screening process lead-

ing to the final nine included 
studies in Figure 1. The nine 
included studies are summarized 
in Tables 2 and 3. 

Five studies originated from 
the United States and one from 
Australia, Denmark, The 
Netherlands, and Turkey, 
respectively. The studies were 
conducted in different settings: 
six studies were conducted at a 
hospital (Büyükyilmaz & Şendir, 
2017; Carruth et al., 1995; 
Hancock et al., 2000; Larson et 
al., 2004; Nøddeskou et al., 
2015; Wright, 1996) and three in 
other settings (Kron-Chalupa et 
al., 2006; McGuckin et al., 2008; 
Shoonhoven et al., 2015). Two 
studies used towel interventions 
and one used disposable wash-
ing gloves while the six remain-
ing studies used some type of 
disposable wipes (Büyükyilmaz 
& Şendir, 2017; Carruth et al., 
1995; Kron-Chalupa et al., 2006; 
Larson et al., 2004; Nøddeskou 
et al., 2015; Wright, 1996). The 
studies employed a range of 
study designs, including one 
randomized cluster trial 
(Shoonhoven et al., 2015) and 
two with a crossover design 
(Larson et al., 2004; Nøddeskou 
et al., 2015) (see Table 2).  

The duration of the studies 
varied from 3 days to 18 months 
and were conducted between 

1995 and 2017. Unit of analysis 
was typically per patient or 
bath, and the time horizon 
ranged from weeks to years. 
Nearly all the studies employed 
time and motion data, but only 
three studies described the used 
data collection methods (Larson 
et al., 2004; Nøddeskou et al., 
2015; Shoonhoven et al., 2015) 
while one study relied on self-
reported data (Buyukyilmaz & 
Şendir, 2017). The different 
resource variables included in 
the nine studies are shown in 
Table 3. 

Running costs (e.g., staff 
time and consumables) were 
identified in all studies, while 
five studies also included capital 
costs. Nearly all studies included 
and measured staff time, but 
there were methodological dif-
ferences in the costing of staff 
time. All studies included costs 
of direct staff time use without 
any uplifting to include the cost 
of the direct time (i.e., a load 
factor), ratio of maximum work 
time per staff (e.g., 1,924 hours 
per year), and mean time spent 
(observed) with patient care 
(e.g., 1,400 hours per year) 
(Beecham, 2000). 

Costs related to laundry serv-
ice were measured in most of 
the studies, but only one includ-
ed costs of water consumption. 
Very few of the studies included 
electricity or sewage-related 
costs. Capital costs, such as the 
use of basins, were reported in 
most of the studies and were 
included in the cost calculation 
in some. Three studies reported 
the cost of a microwave oven. 
None of these studies included 
service cost or equivalent annual 
costs (Drummond et al., 2015) of 
capitals such as buildings, basins, 
or microwave. No studies consid-
ered the cost of extra building 
space related to storage of wash-
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Table 1. 
Search Terms

1. bath* OR hygiene* OR clean* OR wash OR washes OR washing OR 
genitalia OR meatal OR meatus OR penile OR intimate OR perineal OR 
urethral OR perineum 

2. wipe* OR basin* OR bowl* OR towel* OR washcloth* OR soap* OR water 
OR rinse-free OR disposable OR prepackage* OR basinless 

3. costs* OR economic OR timesaving OR time and motion OR time saving 
4. patient* OR aged OR elderly OR homecare OR Hospitalized OR 

bedbound OR bedridden OR inpatient OR admitted OR client

*Denotes truncation
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ing equipment. Furthermore, 
none of the studies considered 
environmental impact. 

Discussion 

A cost analysis should be 
transparent, reproducible, and 
reflect current clinical practice to 
be relevant for decision-making. 
From these literature reviews, it 
appears there are many chal-

lenges in estimating and report-
ing the costs of the different bed 
bath methods.  

It is notable that many of 
the cost analyses have used 
assumptions of resources used 
and unit costs and included 
only selected cost items. This 
implies the cost studies may not 
adhere to the gold standards for 
cost analysis, where inclusion of 
all relevant costs is required 

(Dakin & Wordsworth, 2013; 
Drummond et al., 2015). 
Further, some of the included 
studies were not explicit about 
the analytical units (patient, 
bath, unit, ward, hospital) and 
time period, which is important 
for the cost assessments. 
Pollution and life-cycle assess-
ments were not considered in 
any of the studies. Measures of 
resource use were obtained 
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Figure 1. 
Flowchart of the Screening Process
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from a variety of sources, 
including expert estimates or 
registration as part of controlled 
clinical trials. The accuracy and 
validity of these measures may 
be different and thus influence 
the cost assessment and compa-
rability between studies. 

Running Cost 
The procedures for calculat-

ing and analyzing running cost 
of different interventions are not 
simple. Different items may be 
relevant for costing of a bed 
bath and the choice may be 
context related. Assuming a 
fixed resource use may not be 
appropriate if patients require a 
varying number of wipes related 
to their body size, sweat pro-
duction, and whether all the 
wipes from one package can be 
used for only a single bath or 
patient. Also, it is unclear how 
the selected cost items (appro-
priate equipment for bed baths) 
were validated (e.g., by different 
clinical expert opinions) 
(Beecham, 2000).  

With differences in proce-
dures, it is relevant to measure 
the exact time used to conduct 
a bed bath if realistic compari-
son should be made of the 
nursing staff time needed to 
wash patients according to 
guidelines. However, guidelines 
are generally designed with the 
ideal situation in mind and, in 
study design, patients may not 
have similar needs.  

The ideal setup for a costing 
exercise would be to compare 
time used for identical mock-up 
situations. However, this could 
be difficult to generalize to larg-
er populations and for different 
patient groups, and it might be 
difficult to compare cost meth-
ods between settings, hospitals, 
and countries.  

Notably, it seems to take 
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less time for the staff to use 
DWW than SAW in the majority 
of the studies. Thus, it is rele-
vant to discuss how the time 
and motion studies were con-
ducted, and if they were done 
appropriately. The process of 
giving a bed bath could be bro-
ken down in distinct phases 
(e.g., preparation for the bed 
bath, actual bed bath, and tidy-
up period after the bed bath) 
(Nøddeskou et al., 2015). Only 
some of the studies recorded 
the time devoted to each task 
(time and motion study) and 
provided clearly defined start 
and endpoints. One study did 
not include the time needed for 
preparation and clean up 
(Larson et al., 2004). Also, not 
all studies discussed how other 
activities, such as interruptions 
during time taking and putting 
on and removing gloves, were 
handled.  

Recording of time and 
motion was performed by exter-
nal observers in some studies 
(Frick, 2009; Lopetegui et al., 
2014). Such studies require a 
one-to-one observer ratio and 
are resource intensive. Further, 
the Hawthorne effect could 
improve staff performance and 
increase their feeling of distur-
bance (Lopetegui et al., 2014). 
Two studies gathered data direct-
ly from the staff being studied 
(self-reported survey), which is 
considered least reliable 
(Lopetegui et al., 2014). No stud-
ies used time-action analysis of 
video records asynchronously. 
Among gold standards for work-
flow observations, video records 
are preferable because they are 
more thorough and comprehen-
sive (Lopetegui et al., 2014).  

The unit’s cost of nursing 
staff time could be derived from 
information about the actual 
staff grade, gross salaries, and 
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direct and indirect working time. 
Uplifting the observed direct 
working time with a load factor 
is a simple way to account for 
work time indirectly related to 
patient care (Beecham, 2000). 
None of the included studies 
applied a load factor for salary, 
which in general would result in 
an underestimation of the real 
costs (see Table 3). 

The unit cost for consum-
ables could be based on the 
hospital purchase price (exclud-
ing value-added taxes). 
Consumables and staff time 
were often calculated as an 
average of the local or national 
level of costs, which may be 
inaccurate and change over 
time. 

Capital Cost 
Many studies have consid-

ered the application of a 
microwave oven to warm the 
wipes. However, the cost of a 
decontaminator, microwave, and 
basin may depend on how they 
are used at different units. To 
establish unit cost, it is neces-
sary to consider the purchase 

Nursing Economic$

Table 3. 
Resource Variables of Bed Bath Methods

Studies (Listed by 
 first author) 

Structure (X/O)1

Carruth  
et al.,  
1995

Wright,  
1996

Hancock et 
al., 2000

Larson et al., 
2004

Kron-Chalupa 
et al., 2006

McGuckin  
et al., 2008

Nøddeskou  
et al., 2015

Shoonhoven 
et al., 2015

Büyükyilmaz 
& Şendir,  

2017

Running Cost X X X X X X X X X

Staff time  

Load factor9 

X X X X X X X X

Consumables2 

Waste 

X X X X X X X X X

O O

Laundry service X X X X X X

Electricity3 O O O O

Water  

Sewage

X O O O O

O

Capital Cost X X X X X O O

Microwave/Decontaminator 

EAC8

O O O

      

Basin 

EAC8

X X X X X O O

Buildings10 

EAC8 

Consequences X X X X X X X X X

Infection/HAI4/UTI5/LOS6 X

Basins harboring MOs7 

Skin impact

O O O O

O X X X X X

Patient X X X X X X X

Staff O X X X X X X X

1 X = present and measured, O=present and not measured 
2 Consumables included supplies and equipment 
3 Electricity included heating 
4 Hospital-acquired infection (HAI) 
5 Urinary tract infection (UTI) 
6 Length of stay (LOS) 
7 Microorganisms (MOs) 
8 Equivalent annual cost (EAC) including investment, lifetime, service, and activity 
9 Load factor or overload calculated as ratio work hours 
10 Buildings included facilities, rooms, installation, and storage
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price, expected lifetime, and 
anticipated use during the life-
time. In addition, possible main-
tenance costs and time for 
cleaning should be considered. 
None of the studies included 
costs of capital goods or their 
service cost. The cost analysis 
may, therefore, underestimate 
the actual cost (Frick, 2009). 

Both methods require the 
same space (the patient in the 
bed) for the bath, but there 
could be some increase in stor-
age space (more single-use 
equipment), waste, and waste 
collection. Buildings and costs 
regarding water, electricity, and 
acquisitions were often deter-
mined as zero costs in the 
included studies (Büyükyilmaz 
& Şendir, 2017).  

Consequences 
Few of the nine studies 

included the costs of possible 
implications of using SAW and 
DWW, such as infections. SAW 
and DWW were assumed to be 
comparable for patients’ physio-
logical and health outcomes 
(Groven et al., 2017). There may 
be hygiene benefits in terms of 
less transportation of contami-
nated basins, less odor, and less 
mess with basins in the cleaning 
rooms. 

Cost minimization analysis 
(CMA) (Dakin & Wordsworth, 
2013) was used as a framework 
in most of the included studies 
because it measures and com-
pares only costs of the interven-
tion and comparator studied. 
However, the cost of bed baths 
should incorporate possible 
resource consequences related 
to changes in risk of infections 
and shorter length of stay based 
on an assessment of the differ-
ence in risk of infection and 
additional costs of treating the 
infection. CMA may introduce 

bias into uncertainty estimates 
and is only recommended if the 
difference in additional cost is 
not significant (Dakin & 
Wordsworth, 2013).  

Study Limitations 

The internal validity of this 
review was ensured by the 
application of a systematic 
methodology and by the 
involvement and aid from expe-
rienced research librarians 
regarding keyword and database 
identification. 

All bed bath interventions 
were included, regardless of 
bathing methods or brands of 
consumables used. This was 
chosen due to the small number 
of studies and because 
researchers were only looking 
for variables for cost assessment. 
Notably, no studies of dispos-
able molded cardboard basins 
were found, despite being avail-
able in some Danish wards. 

Also, many of the studies 
were small scale and there was 
a great variety in their design, 
interventions, settings, countries, 
outcome, and how participants 
and data were included (e.g., 
age, diagnosis). In addition, the 
literature is primarily descriptive 
with little data on statistical vari-
ations, which makes it difficult 
to interpret with confidence and 
to conduct a meta-analysis 
(Groven et al., 2017). However, 
the high heterogeneity in report-
ed outcomes may contribute to 
the development of a more 
comprehensive, comparable, 
and generic cost model.  

Two studies employed a 
crossover design (Larson et al., 
2004; Nøddeskou et al., 2015). 
Crossover design contributes to 
balanced assessments of the two 
bed bath methods because they 
were conducted in the same set-

ting and with the same patient.  
Identified cost variables 

were included, but there may 
be other relevant variables that 
were not found through the 
search, because of language lim-
itations or the search terms 
used. 

The classification of the 
studies for the cost analysis was 
based on the researchers’ judg-
ment, but there may be other 
ways of grouping them.  

Cost analyses can be used in 
decision-making at the hospital 
where they were conducted 
because the bed bath methods 
were measured in the same 
context (unit/ward/guidelines/ 
equipment). A possible next 
step for measuring time use 
could be workflow observations 
using video records (Drummond 
et al., 2015; Lopetegui et al., 
2014).  

Conclusion 

There are many challenges 
in estimating costs of the differ-
ent bed bath methods, and this 
scoping review identified great 
variation in costing methodolo-
gies and estimates of bed bath 
costs. Future development of 
generic cost models may provide 
theoretical support and a firmer 
foundation to the decision-mak-
ing process to assess which bed 
bath methods are the most cost 
effective. The model should, at a 
minimum, include running costs 
and capital costs. $ 
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