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UTILITY OF THE WATERLOW SCALE
IN ACUTE CARE SETTINGS:
A LITERATURE REVIEW

ABSTRACT

Background: Pressure injuries are an indicator of quality of care, and are
associated with decreasing quality of life for patients, and increased recov-
ery time. The Waterlow scale is a recommended tool in many international
guidelines for pressure injury prevention.

Aim: The aim of this literature review was to explore the effectiveness and
validity of the Waterlow scale in acute care settings for the prevention of

pressure injuries.

David Healee

Method: Six electronic databases were searched: CINAHL EBSCOhost,
Ovid Embase, Ovid Emcare, Ovid Medline, The Cochrane Library and Ovid
Nursing Database. Eleven studies were identified for inclusion in the review.
A thematic approach was used to synthesise the information.

Findings: Three key themes were identified: “validity and reliability”, “clinical
Jjudgement” and “feasibility and cost implications”. Ten out of the 11 studies
indicated poor reliability and validity. Using this scale in conjunction with
clinical judgement is highly recommended for best practice. Although the
Waterlow scale was found to be easy to use, it may not be economical due
to its tendency to overpredict the risk.

Conclusion: The Waterlow scale shows poor reliability and validity in
assessing pressure injury risk in acute settings. It should only be used
in conjunction with clinical judgement for initial screening. Educating and

y o

training nurses to use it effectively can increase its reliability over time.
Despite its limitations, the Waterlow scale is the most widely used scale in
clinical practice. Further research is recommended to test the scale in acute
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care settings.
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INTRODUCTION

ressure injuries (Pls) cause significant clinical problems in
P health-care facilities worldwide, and are responsible for consid-

erable morbidity and mortality (Webster et al., 2010). Although
preventable, they have always been present and are an important
indicator of quality of care (O'Tuathail & Taqi, 2011; Serraes et al.,
2018). Various studies conducted in the United States (US), Canada,
and Europe reported the prevalence range of Pl from 5 to 26 percent
(Mclnnes et al., 2015). The annual cost of managing Pls is estimated
to be UKE2.1 billion in the United Kingdom, A$1.8 billion in Australia,
and about US$3.6 billion in the US. In New Zealand, the annual cost
is estimated to be NZ$694 million (Rodgers et al., 2020).

In acute settings in an Australian study, the incidence of Pl was
found to range from 2.9 to 32.4 percent (Webster et al., 2010).
Screening patients for risk factors is a long-standing and successful
approach to preventing Pl (Webster et al., 2010). In clinical areas,
risk assessment scales (RASs) such as the Waterlow scale, Braden

scale and Norton scale are widely used to measure Pl risk and have
been subjected to many studies to assess their validity (Anthony et
al., 2010). Evidence suggests that RASs such as the Waterlow scale
do identify patients at risk (Anthony et al., 2010). However, despite
the ability to predict risk, there is not enough evidence showing the
Waterlow scale’s effectiveness in reducing Pl incidence in acute
settings (Anthony et al., 2010).

This article aimed to review the literature describing the
effectiveness of the Waterlow scale in identifying patients at risk of Pl
in acute settings.

BACKGROUND

Pls are preventable but are still an ever-growing problem for the
health-care sector worldwide. They are caused by “localized damage
to the skin and/or underlying tissue mainly over bony prominences
due to constant pressure or shear or both” (McInnes et al., 2015,
p.3), and are known as ‘pressure sores, pressure ulcers, bed
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sores, and decubitus ulcers” (McInnes et al., 2015, p.3). From 2016
onwards, the US National Pressure Injury Advisory Panel (NPIAP)
staging system replaced the word “ulcer” with “injury” to reflect the
characteristics and aetiology of pressure injuries (Edsberg et al., 2016).

Patients admitted to intensive care units (ICU) are at higher
risk of PI, compared to other patients (Kottner & Dassen, 2010).
Prevention is the best approach to addressing the problem of
growing incidence of Pl (Mahalingam et al., 2014). Prevention
measures should focus on identifying risk factors and tailoring
interventions (Serraes et al., 2018). Assessment is the key. Nurses
have an important role in assessing and identifying patients at risk
and implementing prevention measures (O'Tuathail & Taqi, 2011).
NPIAP, the European Pressure Ulcer Advisory Panel (EPUAP) and
the Pan Pacific Pressure Injury Alliance (PPPIA) recommend using a
structured approach, tailored to changes in a patient status (Alderden
et al., 2020). In clinical settings, risk assessment is performed using
screening tools such as the Braden scale, Norton scale or Waterlow
scale. However, NPIAP, EPUAP and PPPIA also recommend a
risk-based prevention approach rather than solely relying on a
screening tool (Alderden et al., 2020). Nevertheless, using tools in PI
prevention is crucial due to their ability to screen patients to ensure
appropriate care and that measures are taken to alleviate risk (Walsh
& Dempsey, 2011).

There are 40 RASs currently in use, based on seminal work from
the 1980s. Most of them have not been frequently validated by
controlled trials, but are widely used in acute care settings (Kottner
& Dassen, 2010; Moore & Patton, 2019; Webster et al., 2010). An
ideal RAS should have both good validity and reliability, or inter-
rater reliability, to determine if it is suitable to measure a particular
variable (Wang et al., 2014). The Waterlow scale is most widely
used in clinical practice (Moore & Patton, 2019). It was developed
by Judy Waterlow in 1980s (for educational purposes) from a survey
undertaken among elderly patients and in acute settings (Webster et
al., 2010). In the Waterlow scale, patients can be grouped into three
risk categories according to their score — at risk (10-14), high risk
(15-19) and very high risk (>20) (Borghardt et al., 2015; Tannen et
al., 2010). The higher the score, the higher is the risk of developing
a pressure injury (Borghardt et al., 2015; Tannen et al., 2010). A
revised Waterlow scale considered factors such as height and weight
for body mass index (BMI), skin assessment, continence, mobility,
nutrition, medication, tissue malnutrition, neurological deficits, major
surgery or trauma, and demographic details (gender, sex, age)
(Charalambous et al., 2018).

According to the New Zealand Health Quality and Safety
Commission (2018), about four to eight percent of all hospitalised
patients develop Pls, with 40 percent of these patients suffering
a stage three or stage four PI. Despite continuous efforts to raise
awareness and reduce Pls in New Zealand, it was noted that
between 2009 and 2016, claims related to Pl increased by 63 percent
(Accident Compensation Corporation [ACC], 2017).

REVIEW AIM

This review aimed to explore the effectiveness and validity of the
Waterlow scale for risk assessment of Pls for patients in acute
settings. This may add to the knowledge about the utility of the
Waterlow scale, which, in turn, may help to introduce preventive
measures early and reduce costs by using available resources
appropriately.

METHOD

A search was conducted using CINAHL EBSCOhost, Ovid Embase,
Ovid Emcare, Ovid Medline, Cochrane Library and Ovid Nursing
databases. Search words included “pressure ulcers”, “pressure

” o, y ” o

sores”, “pressure injury”, “decubitus ulcers”, ‘risk assessment’,
“Waterlow scale”, “prevention” and “effectiveness”. Only peer-
reviewed journals were searched, and no limitation was set for type
of study. A total of 472 articles were found. From these, 462 remained
after removing duplicates; 433 articles were then removed after
applying criteria of a 2010-2020 date range and English language.
Although limited articles were found related to the review question,
date range was not broadened. Systematic reviews were included

to increase the amount of information. After reviewing the title, key
words and abstracts, 11 articles were included in the review.

A thematic analysis approach, developed by Braun and Clarke
(2013), was used to analyse the data. This approach involved six
key stages: familiarisation with the data, generating initial codes,
searching for themes, reviewing for themes, defining and naming the
themes, and producing the report.

FINDINGS

Three themes were generated from the analysis: “validity and

”

reliability”, “clinical judgement”, and “feasibility and cost implications”.
These themes, shown in Figure 1 (below), are interconnected.

n=11 {

n=6 {
n=3 { e Feasibility and cost
implications

Figure 1. Key themes

e Validity and reliability

e (Clinical judgement

Theme one: Validity and reliability

The first theme relates to looking at the validity and reliability of the
Waterlow scale to analyse its effectiveness. Three observational
studies (Kottner & Dassen, 2010; Tannen et al., 2010; Wang et al.,
2014) evaluated the validity and reliability of the Waterlow scale by
comparing it with other RAS scales such as the Braden scale, the
Norton scale, the visual analogue scale and the care dependency
scale. Kottner and Dassen (2010) compared the inter-rater reliability
and construct validity of the Waterlow scale and the Braden scale

in intensive care units (ICUs) (n=45) in Germany. They recruited

45 patients. The intra-class correlation coefficient (ICC) was used

to determine inter-rater reliability. The Waterlow scale sum score,
ICC=0.36 (95% CI 0.09-0.63), was lowest among the RASs (Kottner
& Dassen, 2010). Variance of 41 percent to 74 percent was found,
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suggesting lower inter-rater reliability and validity of the Waterlow
scale, compared to the Braden scale (Kottner & Dassen, 2010).

Tannen et al. (2010) collected data through standardised
questionnaires across multiple acute settings (n=1053) in Germany,
comparing the predictive validity and inter-rater reliability of the
Waterlow, Braden and care dependency scales. They showed
the Waterlow scale scoring less than 70 percent for specificity
and sensitivity, the lowest of the RASSs, thus failing to achieve the
minimum requirement. With a cut-off point of 8, it also showed
poor validity. In contrast, Wang et al. (2014), in their observational
study in China across multiple acute care settings (n=23), found
inter-rater reliability of the Waterlow scale was substantial, but it still
had low reliability for some items on the scale. Wang et al. (2014)
recommended development of a new evidence-based RAS and
advised caution in using Waterlow in clinical practice.

Two cohort studies (Borghardt et al., 2015; Kumari et al., 2015)
compared the predictor validity, specificity and sensitivity of the
Waterlow scale with the Braden and Norton scales. Borghardt et al.
(2015) evaluated a cohort of patients (n=55) from two different ICUs
in the same hospital in Brazil. The receiver operating characteristic
curve (ROC) was used to determine the sensitivity and specificity of
each scale to determine the predictor validity. The Waterlow scale
demonstrated sensitivity of 71 percent and specificity of 47 percent,
which was higher than the Braden scale (Borghardt et al., 2015).
Most of the patients who developed Pls in their study were identified
as “high risk” on the Waterlow scale.

However, the second prospective cohort study (Kumari et al.,
2015), conducted in India among surgical patients (n=100), did not
recommend the Waterlow scale be used in acute-care settings. The
researchers assessed patients admitted within the previous 24 hours
without pre-existing Pls with the Waterlow scale, the Braden scale
and the Norton scale. On evaluation, the Waterlow scale scored
the lowest cut-off point, compared to the Braden and Norton scales
(Kumari et al., 2015). The ROC curve plot was used to assess the
predictive validity of each scale. The Norton scale showed very high
sensitivity of 95.6 and high specificity of 93.5, whereas, the Waterlow
scale was the lowest, providing adequate sensitivity of 91.3 and
specificity of 84.4 (Kumari et al., 2015). Similarly, a third prospective
cohort study (Webster et al., 2010) screened patients (n=23) with the
Waterlow scale across acute care in a tertiary hospital in Brisbane.
They concluded that the Waterlow scale had poor predictive validity
and was not recommended for use in acute care (Webster et
al., 2010). They recommended evaluation of the Waterlow scale
alongside other RASs and clinical judgement, by randomised
controlled trial (RCT), for an accurate and generalisable result.

The above findings are supported by four systematic reviews
(Charalambous et al., 2018; Chou et al., 2013; Moore & Patton,
2019; O'Tuathail & Taqi, 2011). These reviews focused on studies
assessing the reliability and validity of the Waterlow scale in acute-
care settings, mostly in ICUs. They concluded that the Waterlow
scale was a weak predictor of Pls for patients in acute care. An
RCT (Webster et al., 2011) was conducted in Australia with patients
(n=1231) across multiple settings that compared the Waterlow
scale (n=410), the Ramstadius scale (n=411) and clinical judgement
(n=410) for effectiveness. The main purpose of this study was to
assess the incidence of hospital-acquired Pls; however the trial found
no evidence that suggested the Waterlow scale was superior in
reliability or validity (Webster et al., 2011).

Theme two: Clinical judgement

The second theme relates clinical judgement and its relationship
with the outcome of the screening. One observational study (Kottner
& Dassen, 2010) and one cohort study (Webster et al., 2010)
concluded that assessment skills of nurses were superior to any
RAS used in acute care. Kottner and Dassen (2010) created artificial
written scenarios to compare nurses’ clinical judgement, based on a
score from 1-10, with the Waterlow scale and another RAS. Nurses’
clinical judgment better matched reference standards than did the
standardised scales (Kottner & Dassen, 2010). In addition, Webster
et al (2010) demonstrated that basic nursing assessments, such as
regular skin checks and monitoring of nutrition and hydration levels,
mobility status and friction and shear were the important markers of
Pl risk. Similarly, results from the Webster et al (2011) study, done

in an acute setting, found no evidence that suggested the Waterlow
scale was better than clinical judgement in assessing and preventing
Pls. They carried out a RCT at a tertiary hospital in Australia among
1231 patients from medical and oncology wards. They recommended
assessing for specific Pl risks and skin inspections, rather than
relying on RASs.

These findings are further substantiated by three systematic
reviews (Chou et al., 2013; Moore & Patton, 2019; O’'Tuathail & Taqi,
2011) which concluded that the Waterlow scale and other RASs were
no better than non-standardised risk assessment based on nurses’
clinical judgment.

Webster et al (2010) in their cohort study collected data from
patients (n=247) through trained nurses. They found nurses were
prepared to modify the final score of the Waterlow scale based
on their assessment of what the patient needed. For example,
they would judge whether a patient needed a special mattress or
overlay on the basis of their mobility, level of activity, skin issues
and nutritional status, rather than the Waterlow result. Webster et al
(2011) found the poor predictability of the Waterlow scale was due
to the inability of nurses to calculate body mass index (BMI) - this
was an important component of the Waterlow scale, but was rarely
calculated (Webster et al., 2010). Kottner and Dassen (2010), in their
correlation study among critically ill patients, found a variation of 60
percent between RAS scores and risk estimates by nurses using
their clinical judgement.

Theme three: Feasibility and cost implications
The third theme relates to the feasibility of using the scale in clinical
settings. Two systematic reviews, O’'Tuathail and Tagi (2011) and
Moore and Patton (2019) discussed the cost implications of relying
on the Waterlow scale, owing to its poor specificity and sensitivity.
Their reviews highlighted the additional burden on health-care costs
due to Waterlow over-predicting risk. This resulted in unwarranted
allocation of resources and staff time being wasted.

Feasibility was an important factor influencing the use of
standardised RASs in clinical settings (O'Tuathail & Tagi, 2011). Two
systematic reviews (Charalambous et al., 2018; O'Tuathail & Taq;,
2011) found that the Waterlow scale was easy to use, compared to
other RASs. O'Tuathail and Taqi (2011) also noted that the Waterlow
scale was ambiguous and time-consuming, as it involved reading
patients’ charts to obtain scores for some components of the scale.
Familiarity with RASs was another factor to consider when assessing
ease of use, as some nurses might find a particular scale easier to
use due to previous experience with it (O'Tuathail & Tagi, 2011).
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DISCUSSION

The purpose of this review was to assess the utility of the Waterlow
scale in reducing the incidence of Pls in acute care. This review
found the Waterlow scale might not be a reliable screening tool for
Pl risk assessment in acute-care patients. The three main factors
identified included: insufficient validity and reliability, the importance
of nurses’ clinical judgement, and feasibility and cost implications
related to use of the Waterlow scale. Effectiveness of any RAS is
assessed in terms of its validity and reliability (Satekova et al., 2017).
Walsh and Dempsey (2011) stated that it was highly unlikely for a
patient to be assessed by the same nurse each time and variability
could also occur due to differing levels of knowledge among different
nurses. Therefore, any RAS had to be reliable “regardless of the
assessor” (Walsh & Dempsey, 2011, p. 201).

In this review, many studies identified the poor predictive validity
and reliability of the Waterlow scale (Borghardt et al., 2015;
Charalambous et al., 2018; Chou et al., 2013; Kottner & Dassen,
2010; Kumari et al., 2015; Moore & Patton, 2019; O'Tuathail & Taq,
2011; Tannen et al., 2010; Wang et al., 2015; Webster et al., 2010).
Lack of knowledge about the validity and reliability of any RAS
has far-reaching implications for clinical practice and patient safety
(Moore & Patton, 2019).

The recommendation to use the Waterlow scale in conjunction with
nurses’ clinical judgment arose often in the reviewed studies. Several
studies concluded that nurses often use their clinical judgement when
assessing Pl risk (Chou et al., 2013; Kottner & Dassen, 2010; Moore
& Patton, 2019; O'Tuathail & Tagi, 2011; Wang et al., 2014; Webster
etal., 2010, 2011). Nurses’ clinical judgment plays a key role in
assessing and screening patients for Pl risk (Webster et al., 2011).
Using clinical judgement is defined as “knowing why an intervention
is needed and how to perform it competently” (Standing, 2008, p.
125). Using Waterlow and other RASs in conjunction with clinical
judgement can predict risk better and reduce the incidence of Pls
(Webster et al., 2011).

According to Balzer et al. (2014), nurses consider various patient
characteristics and regard some conditions as more important than
others for Pl risk assessment. Nurses make their assessment based
on patient acuity and impairments, which are well-known aetiological
factors. However there is a lack of consensus on which variables are
more important risk factors, which can vary depending on the clinical
settings (Moore & Patton, 2019). Borghardt et al. (2015) argued that
the incidence of Pls in ICUs with critically ill patients was significantly
higher than in other acute settings due to patient dynamics, leaving
little value for the Waterlow scale. Wang et al. (2014) demonstrated,
through sub-group analysis, that inter-rater reliability of some
elements of the Waterlow scale was poor. For example, activity could
not be assessed for orthopaedic and spinal injury patients, nutritional
status and continence for neurology and neuro-surgery patients, and
assessment of skin type in the cardiothoracic surgical unit (Wang et
al., 2014). The complexity of the scoring system and manipulation of
the score by nurses on the basis of their clinical judgement reflected
its limitations (Webster et al., 2010). Thus, the Pl risk status of a
patient might be influenced by the clinical judgement of the nurse
using this scale (Walsh & Dempsey, 2011). Hence, it is imperative to
research nurses’ perceptions, to identify which patient characteristics
inform their clinical decisions for Pl risk assessment.

Literature suggests that the Waterlow scale has a tendency
to over-estimate risk (Webster et al., 2010). Consequently, P!
prevention interventions are carried out for patients not at risk and
conversely, others who need them are not receiving them (Moore
& Patton, 2019). This causes pressure on health-care budgets and
resources such as staff time and equipment (O'Tuathail & Taqi, 2011;
Moore & Patton, 2019). For example, several patients may be given
pressure-relieving equipment such as mattresses and cushions for
longer than required, with the result that others miss out on these
interventions.

Two studies suggested that the Waterlow scale was time-
consuming, even though it was easier to use than other RASs
(Charalambous et al., 2018; O'Tuathail & Tagi, 2011). Although
considerable time and resources are wasted by nurses completing
the Waterlow scale and other RASs, any scoring method cannot
replace comprehensive nursing assessment, ongoing observation
and patient-centred care plans (Borghardt et al., 2015; Moore &
Patton, 2019; Webster et al., 2011). Borghardt et al.(2015) suggest
using the Waterlow scale only to support documentation of elements
favouring Pl development. These authors also suggest trialling the
scale with larger samples for better determination of its validity and
predictability for a chosen population. Using a multi-disciplinary
approach is recommended to identify and manage Pl risk factors and
provide quality care (Moore & Patton, 2019). Nursing assessment
is one of the major roles of nurses and using assessment tools
correctly is crucial (Bell, 2018). Nurses must be able to understand
Pl risk factors, know how to use assessment tools and use the right
one for acutely ill patients, and implement interventions when risk is
identified. Further research is needed comparing the usefulness of
the Waterlow scale with other RASs and with clinical judgement in
acute-care settings.

CONCLUSION

Prevention of Pls is an important health issue in the current health-
care environment. Many P prevention guidelines recommend using
the Waterlow scale for risk screening and assessment in acute care.
This review indicates that the Waterlow scale may not be useful as a
diagnostic tool, due to insufficient validity and reliability. Instead, it can
be used for initial assessment of Pl risk, in conjunction with nurses’
clinical judgement. Measures such as repositioning patients based
on their mobility, use of nutritional supplements and reducing friction
and shear from bed surfaces are of greater benefit than screening.
The results of this review are consistent with the evidence from

the literature. However, limited evidence is available to analyse the
effectiveness of the Waterlow scale in acute-care settings.

Itis important to rethink whether RASs such as the Waterlow scale
are useful for improving patient outcomes. There is no clear evidence
that using the Waterlow scale reduces Pl incidence, or increases
nurses’ ability to use their education and training in clinical judgement.
Further research is needed to assess this scale in multiple settings.
Moreover, exploring nurses’ perceptions about the usefulness of the
Waterlow scale or other RASs may be an area of interest. There
is also a need to continue to educate nurses on Pl prevention and
management, with a focus on strategies to identify risk factors. This,
in turn, may strengthen nurses’ clinical decision-making on P risk
assessment when using RASs such as the Waterlow scale.
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