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among older adults admitted to acute care settings.

hydration status.

Background: Dehydration is a frequent cause of excess morbidity and poor health outcomes, particularly in older
adults who have an increased risk of fluid loss due to renal senescence, comorbidities, and polypharmacy. Detecting
dehydration is key to instigating treatment to resolve the problem and prevent further adverse consequences; how-
ever, current approaches to diagnosis are unreliable and, as a result, under-detection remains a widespread problem.
This systematic review sought to explore the value of bioelectrical impedance in detecting low-intake dehydration

Methods: A literature search using MEDLINE, EMBASE, CINAHL, Web of Science, and the Cochrane Library was under-
taken from inception till May 2022 and led to the eventual evaluation of four studies. Risk of bias was assessed using
the Cochrane tool for observational studies; three studies had a high risk of bias, and one had a low risk. Data were
extracted using systematic proofs. Due to insufficient reporting, the data were analysed using narrative synthesis.

Results: One study showed that the sensitivity and specificity of bioelectrical impedance in detecting low-intake
dehydration varied considerably depending on the total body water percentage threshold used to ascertain dehydra-
tion status. Other included studies supported the technique’s utility when compared to conventional measures of

Conclusions: Given the scarcity of literature and inconsistency between findings, it is not possible to ascertain the
value of bioelectrical impedance for detecting low-intake dehydration in older inpatients.

Keywords: Acute care, Bioelectrical impedance analysis, Dehydration, Older adults, Systematic review

Background

Dehydration is a highly prevalent and burdensome prob-
lem that disproportionately affects older hospitalised
patients due to their age and comorbidity risk of excess
fluid loss and insufficient fluid intake, which results in a
net fluid deficit [1]. In physiological terms, dehydration
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can be defined as a relative reduction in total body water
(TBW) volume to less than an individual’s usual volume,
leading to impaired renal and haemodynamic functions
involved in the regulation of blood pressure and sys-
temic organ perfusion [2]. The prevalence of dehydra-
tion among the older population varies by geographic
region and patient setting and has been reported to
be as high as 39% among nursing home residents and
approximately 25% among hospitalised patients [3]. The
increased risk of dehydration among older adults has
been attributed to the age-related decline in renal func-
tion, also known as renal senescence, with glomerular
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filtration rate decreasing by more than 50% over the ages
of 30-80 years [4, 5].

In most cases, dehydration can be avoided through
adequate fluid intake, although chronic comorbidities,
such as diabetes, renal disease, cognitive impairment,
mental health problems, and polypharmacy, increase
the risk and are commonly observed among those with
recurrent hydration problems [6]. Common causes of
excess morbidity and mortality include hypovolaemia,
hypotension, electrolyte disturbances, cardiac arrhyth-
mias, delirium, seizures, renal failure, and hypovolaemic
shock [7]. In a landmark study based on 10 million hospi-
tal records of patients admitted to hospitals in the United
States, older adults with diagnosed dehydration observed
30-day mortality of 17% and one-year mortality of 48%,
highlighting that dehydration is a significant issue affect-
ing the vulnerable older population [8].

The recent European Society for Clinical Nutrition
and Metabolism (ESPEN) guidelines for hydration in the
field of geriatrics state that dehydration in older adults is
due to either low fluid intake (due to a lack of drinking),
excess fluid loss, or a combination of both; practice guid-
ance remains the mainstay for hydration care in this pop-
ulation group worldwide [9, 10]. The ESPEN guidelines
specifically define low-intake dehydration as a shortage
of body water that leads to reductions in intracellular and
extracellular fluid and, subsequently, increased osmolal-
ity across both cellular compartments.

Accurate detection of impending dehydration is key
to preventing complications, excess morbidity and mor-
tality among predominantly older adults who represent
an already at-risk group for poor outcomes during and
following hospitalisation. There is no reliable objec-
tive method to assess dehydration in clinical practice
to both diagnose and confirm the resolution of dehy-
dration. The diagnosis of dehydration has traditionally
depended on clinical symptoms and signs such as mois-
ture of mucous membranes and physiological responses
to hypovolaemia, including tachycardia and reductions
in blood pressure from baseline values in those who are
severely dehydrated [11]. In patients with early or minor
dehydration, clinical assessment methods are markedly
insensitive, and are associated with delays in initiating
hydration therapy and increased risk of complications
[12]. More objective measures such as urea, creatinine,
and plasma osmolality, and the assessment of urine col-
our, output, and osmolality, as well as body weight are
available not not used routinely in practice due to insuf-
ficient sensitivity and reliability, inhibiting early diagno-
sis and treatment [13, 14].

Bioelectrical Impedance Analysis (BIA) is a portable,
easy-to-use, inexpensive and non-invasive method, that
is accessible at the point of care and can be repeated
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frequently with minimal consumable costs [15, 16]. It
measures whole-body impedance (Z), the opposition of
the body to alternating current consisting of two compo-
nents: resistance (R) and reactance (Xc). Resistance is the
decrease in voltage reflecting conductivity through ionic
solutions. Reactance is the delay in the flow of current
measured as a phase-shift, reflecting dielectric proper-
ties, i.e., capacitance, of cell membranes and tissue inter-
faces. Both measures will alter with changes in hydration
status. BIA is not a direct method for the assessment of
body composition and its utility relies on the relationship
between impedance measures and the fluid and electro-
lyte status of the body. In the euhydrated state, imped-
ance measures can be used to predict estimates of total
body water (as well as intracellular and extracellular
fluid water), and in turn, the proportions of fat and lean
by applying suitable (i.e. age-, sex- and population- and
device-specific) equations for the calculation of body
compartments. However, these conditions are frequently
violated in sick and hospitalized patients since disturbed
hydration or altered distribution of extra- and intra-
cellular water are often present. In contrast, the meas-
ured values of resistance and reactance, and the derived
parameter of Phase Angle, are not affected by the fac-
tors that affect the assumptions used in the estimation
of body composition, have both excellent accuracy and
precision, and may offer an objective measure that can be
used to mark differences in hydration status in older peo-
ple at risk of low-intake dehydration in the clinical setting
[16-18].

In summary, low-intake dehydration is a common
problem that predominantly affects older patients with
intermittent illness and can lead to excess morbid-
ity when undetected and untreated. There are various
approaches to the diagnosis of low-intake dehydration,
including clinical examination and objective quantitative
measures of hydration status such as plasma and urine
osmolality and specific gravity, although neither of these,
whether used in isolation or combination, are sufficiently
accurate to diagnose dehydration. More recently, BIA has
emerged as a novel approach to diagnosing low-intake
dehydration, although this requires further evaluation.

This systematic review specifically sought to explore
the use of BIA for low-intake dehydration among older
adults admitted to acute hospital care facilities.

Methods

A search for literature pertinent to the research ques-
tion was undertaken using the electronic databases
Ovid MEDLINE and EMBASE, CINAHL (EBSCO),
Web of Science Core Collection (indexes SCI
Expanded, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI),
and Cochrane Central and CDSR. The search terms,
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syntaxes, and Boolean operators used for database
searching are detailed in Table 1 in accordance with the
accepted population, exposure/interest, outcomes, and
setting (PE/IOS) framework [19]. Details of the search
strategy for each database are included in appendices.

A literature search was performed for randomised
controlled trials and observational cross-sectional,
cohort, and case—control designs. Search results
were limited for publications in peer-reviewed jour-
nals in English Language, with time limit from incep-
tion till May 2022, and publications which reported
on each of the PE/IOS components. The inclusion cri-
teria was both male and female older adults (defined
as age > 65 years), as this is the usual age threshold to
define the population group of older persons who are
most affected by dehydration. Such persons had to
have low-intake dehydration measured using BIA dur-
ing the receipt of care within a hospital setting. Stud-
ies were not limited by publication date or geographic
setting, as it was pertinent to include all relevant evi-
dence. Peer-review was considered necessary to iden-
tify and evaluate evidence of sufficient scientific and
ethical rigour [20]; details regarding peer-review were
either determined from the journal website or from
databases indexing the journal. The criteria for publica-
tions in English language was necessary to comprehend
and collectively analyse the reported outcomes without
the need for translation. Studies among children and
younger adults were excluded from the review because
of the low rate of low-intake dehydration among these
population groups. Finally, outcomes regarding the
value of BIA for detecting low-intake dehydration
had to comprise indices of diagnostic accuracy, such
as sensitivity and specificity, as these are widely used
among diagnostic accuracy reviews and are amenable
to pooled statistical analyses [21]. The inclusion and
exclusion criteria are presented in Table 2.

Table 1 Search strategy informed by the PE/IOS framework
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Studies were selected using the usual filtering process
of title/abstract and full-text screening, with citations
managed using Clarivate Analytics® EndNote X9 refer-
encing software [22]. The results of the study selection
are presented in the Results section and in the Preferred
Reporting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) flow diagram in Fig. 1 [23, 24].

The data required for critical appraisal and results syn-
thesis were systematically extracted using pre-developed
electronic proformas taken from the Cochrane Hand-
book for Systematic Reviews and adapted to suit the con-
struct of interest [26]. Data extraction was conducted by
two reviewers (SA and SL). Any discrepancies were dis-
cussed with a third reviewer (SAW) to reach a consen-
sus. Quality assessment of eligible studies was performed
using the Cochrane Risk-of-Bias Tool for Randomised
Controlled Trials and a modified version of the Cochrane
tool for non-randomised studies [27, 28]. The risk of bias
for each study was rated in accordance with Cochrane
guidelines as either low, high, or unclear; judgements
regarding external validity are noted in the discussion
section of this report. Data regarding the diagnostic
utility of BIA included consideration of pooled meta-
analyses, which would have been conducted using the
Cochrane Collaborations RevMan® v5.3 software®. How-
ever, the outcome data were not amenable to meta-anal-
yses due to the lack of reporting of true positives, true
negatives, false positives, and false negatives. As only one
study in the review reported diagnostic accuracy indices,
a consistent analytical approach in the form of narrative
synthesis was undertaken to describe the value of BIA for
detecting low-intake dehydration [29].

Results

Study selection

Following the search for literature using the defined
strategy, a total of 2,743 studies were retrieved. Before

PE/IOS Search Terms and Boolean Combinations

Population

‘Geriatrics’OR ‘aged’ OR ‘aged subject’ OR ‘frail elderly’ OR ‘old* adult*' OR ‘old* person*' OR ‘old* people’ OR ‘old* patient* OR ‘old* m#n’

ORold* womi#n'OR ‘old* age’ OR ‘elder* OR ‘old* male* OR ‘old* female* OR ‘old* population* OR ‘geriatric*’ OR ‘elderly people’ OR

‘elderly person’ OR‘ageing’ OR ‘aging’ OR ‘senior citizen*’

Exposure/interest ‘Bioelectrical impedance analysis' OR ‘bioelectrical’ OR ‘electric impedance’ OR impedance’ OR ‘BIA’OR reactance’ OR 'resistance’ OR
‘bioimpedance’ OR 'bicimpedance analysis'OR ‘electrical’ OR ‘phase angle’ OR ‘ohmic’ OR ‘capacitance’

Outcomes

‘Hydrat* OR ‘dehydrat* OR ‘euhydrat* OR rehydrat* OR 'body water’ OR ‘body fluid* OR 'hypohydrat*' OR ‘fluid* balance* OR ‘fluid*

imbalance* OR ‘fluid* measur* OR ‘fluid* monitor* OR ‘'water* volum* OR ‘water* intake’ OR 'water* balance* OR ‘water* imbalance*’
OR'water* measur*' OR ‘water* monitor* OR fluid* deficit* OR fluid* manag* OR ‘liquid* manag* ORliquid* volum*' OR ‘liquid*
intake’ OR'liquid* balance* OR'liquid* imbalance* OR 'liquid* measur* OR 'liquid* monitor*’

Setting

‘Hospital*" OR ‘clinical care’OR‘acute care’ OR 'hospitalisation’

PE/IOS population, exposure/interest, outcomes, and setting

key: "truncation syntax
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Table 2 The inclusion and exclusion criteria used in the review
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Study Characteristics (PE/IOS) Inclusion Criteria

Exclusion Criteria

Research design

studies
Publication date No restriction
Language English
Peer-reviewed research Journals
Geographical region No restriction
Study quality No restriction

Population

Exposure/interest Hydration status measured using BIA

Outcomes

Randomised controlled trials and observational studies,
including cross-sectional, cohort, and case—control

Older adults aged > 65 years with low-intake dehydra-
tion (plasma osmolality > 295 mOsm/kg)

Diagnostic value, including measures of sensitivity,

Secondary review research, animal, laboratory-based, and
qualitative studies, editorials, letters, case series, and case
reports

Other languages
Articles not subject to peer review

Younger adults aged 18-64 years or children
aged < 18 years

Older adults with euhydration or plasma osmolal-
ity <295 mOsm/kg

Outcomes irrelevant to the research question

specificity, total accuracy, and/or positive or negative

predictive values
Setting/context

Hospital or other acute healthcare facilities

Community care facilities

BIA bioelectrical impedance analysis, PE/IOS population, exposure/interest, outcomes, and setting

screening for titles/abstracts, 758 duplicates were dis-
carded. The remainder 1,985 studies were screened for
titles/abstracts, and 1,968 studies which did not fit inclu-
sion criteria or were irrelevant were excluded, leaving 17
articles for full-text review. This final process led to the
further exclusion of 13 studies for the following reasons:
1) evaluation of BIA used among older adults in non-hos-
pital or non-acute setting; 2) unclear outcomes regarding
the diagnostic value of BIA for low-intake dehydration in
older adults; 3) evaluation of BIA used among younger
adults and/or children. The remaining four studies met
each of the inclusion criteria and were therefore deemed
eligible for review.

Study characteristics

The research designs of the four studies (Table 3) identi-
fied for collective review [28,29,30,] comprised two sin-
gle-centre prospective observational cohort studies [30,
31], a multi-centre prospective cohort study [22] and a
randomised non-controlled study [32].

A summary of the findings of the four studies is pre-
sented in Table 4. The populations and sample sizes
were as follows: older adults (#=61) admitted to the
intensive care unit who received mechanical ventilation
and had an expected length of stay of > 48 h [30], older
adults (n=27) admitted to hospital with acute stroke
[31], older adults (z=32) admitted to medical and sur-
gical wards [22], and older adults (n=169) admitted to
geriatric wards for acute medical problems across six
hospitals [32].

The mean age of subjects across the studies ranged
between 63 and 80.1 years; the study of subjects with a

mean age of 63 years reported by Jones et al. [30] was
included due to the predominance of older adults in the
cohort. Patient hydration status was ascertained using
the following techniques: bioelectrical impedance vector
analysis [30], multi-frequency BIA [22, 31], and single-
frequency BIA [32].

BIA outcome measures used to determine hydration
status differed between studies and included TBW per-
centage, intracellular water percentage, extracellular
water percentage, and extracellular water:intracellular
water ratio. Only one study [31] reported diagnostic
accuracy indices, as noted in the meta-analysis and nar-
rative synthesis subsections.

Quality assessment

As no studies included in the review were randomised
controlled trials, the Risk of Bias for Non-Randomised
Studies tool was used to inform the risk of bias among
the observational studies [33]. A summary of the
assessments is provided in Table 5. Overall, three stud-
ies were rated as having a low risk of bias [22, 30, 32],
whilst the remaining study observed an unclear risk of
bias due to uncertainty regarding selection bias and
bias related to missing data [31]. Specific insight into
the factors leading to such judgements of quality is pro-
vided below, in accordance with the recommendations
of Mallen, et al. [33].

Two of the studies [22, 30] recruited subjects using
consecutive sampling techniques, which is a credible
approach to avoiding selection bias in non-randomised
observational studies, given that there is no risk of
selectivity in including or excluding participants with
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[ Identification of studies via databases J
)
a Records identified from databases (n=2743)
S MEDLINE (n=446)
g EMBASE (n=833) o | Records removed before screening:
-] Web of Science (n=412) i Duplicate records removed (n=758)
= Cochrane library (n=865)
- CINAHL (n=187)
—
A4

Records screened (n=1985)

Studies sought for retrieval (n=17)

———»| Studies not retrieved (n=0)

Screening
<«

Studies assessed for eligibility (n=17)

Studies included in review (n=4)

Systematic Reviews and Meta-Analyses

Records excluded (n=1968)

Studies excluded:
Non-hospital or non-acute settings (n=7)
Unclear outcomes (n=2)
Younger adults and/or children (n=4)

Fig. 1 The process by which the studies were selected, depicted using the PRISMA flow diagram [25]. PRISMA: Preferred Reporting Items for

characteristics that may skew measured outcomes. Of the
two other studies, Powers, et al. [32] utilised random sam-
pling, while the sampling technique was not sufficiently
described by Kafri, et al. [31], leading to low and unclear
selection bias risk judgements, respectively. As each
studied different specific populations the external valid-
ity (generalisability of the findings to all older patients) is
poor. Jones, et al. [30] restricted subjects to those admit-
ted to the intensive care unit and who were expected to
be ventilated for longer than 48 h, while Kafri, et al. [31]
included subjects with incident stroke, which co-existed
with extensive exclusion criteria, thus impairing external
validity to the general older population. Ritz, et al. [22]

and Powers, et al. [32] and included older adults admitted
to medical and surgical wards for various clinical reasons
and with minimal exclusion criteria offering broader gen-
eralisability to other older adult populations. Sample size
also affected the external validity of most studies [30-32]
in this review, with only one study [22] attaining a rea-
sonably sized representative sample (i.e. 169 subjects).
The studies included in this review were judged to have
a low risk of confounding bias, as the authors accounted
for multiple demographic and clinical factors in the sta-
tistical analyses, which were considered important or
potential influencers of hydration status. There was also
a minimal risk of misclassification bias across all studies
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Table 5 Critical appraisal of the quality of the included studies using the Cochrane ROBINS-I tool [34]

Included Studies Selection Confounding Classification of Missing Data Outcome Reporting Overall
Bias Bias Exposure Bias Bias Measurement Bias Bias Risk of

Bias

Jones, et al. [50] L L L L L L L

Kafri, et al. [51] U L L L H H H

Powers, et al. [53] L L L L H H H

Ritz [52] L L L L H H H

" U unclear; H high, L low

in this review, given that evidence-based thresholds were
used to categorise subjects into hydration status catego-
ries (euhydrated, dehydrated, and over-hydrated). There
was a low risk of outcome measurement bias due to the
homogenous derivation of hydration status based on
calculations of TBW through BIA. The study by Jones,
et al. [30] was the only one to denote/report on the raw
data measures for BIA, including resistance, reactance,
and phase angle, and thus was considered to have a
low risk of reporting bias. While the other three stud-
ies in this review did not report the raw data measures
but used these to derive the predicted values of TBW,
the risk of reporting and measurement biases were high.
This might have affected the overall accuracy in diagnos-
ing the hydration status of the participants as the raw
data measures are independent of regression equations
or weight and can be carried out in situations where
BIA assumptions are not valid for estimating body fluid
compartments.

Narrative synthesis

In the study conducted by Kafri, et al. [31], the authors
determined the diagnostic accuracy of BIA for dehy-
dration by comparing BIA-derived estimates of TBW
with measurements of plasma osmolality. The diagnos-
tic accuracy was found to vary markedly depending on
which threshold of TBW was used to define dehydra-
tion. The highest sensitivity (100%) was observed for a
TBW percentage threshold of 55%, although the corre-
sponding specificity was only 14%. The positive and neg-
ative predictive values were 25% and 100%, respectively.
In contrast, the highest specificity (91%) was observed
for the TBW percentage threshold of 45%, although
the corresponding sensitivity was only 17%. The posi-
tive and negative predictive values were 33% and 79%,
respectively. Similar observations were found when
diagnostic accuracy was based on derived estimates
of intracellular and extracellular water percentages and
extracellular to intracellular water ratios, with progres-
sive increases in sensitivity and progressive decreases in
specificity when the threshold values increase. The most

desirable balance of accuracy was observed at a TBW
percentage threshold of 52%, which yielded a modest
sensitivity (67%) and specificity (62%).

Powers, et al. [32] found that when compared to esti-
mates of TBW by deuterium dilution. BIA-derived esti-
mates of TBW were comparable with only a small mean
difference in TBW percentage (4.1%) with modest inter-
individual differences suggesting that the two approaches
to estimating TBW were comparable in detecting dif-
ferences in hydration status; both were far superior to
estimates of TBW derived using conventional predictive
approaches using anthropometry.

Ritz, et al. [52] also compared BIA-dervied estimates
of TBW against estimates of TBW by deuterium dilu-
tion in a large multicentre trial in patients with differing
degrees of hydration from dehydrated, euhydrated and
overhydrated. They found that TBW could be estimated
accurately by BIA and whilst there was a small difference
in the estimated TBW, this difference was not affected by
hydration status and concluded that BIA could be used to
moniter changes in fluid balance across a range of hydra-
tion disorders.

Finally, in the study reported by Jones, et al. [30], the
authors used bioelectrical impedance vector analysis to
classify patients into three categories of hydration sta-
tus using TBW percentage thresholds of <72% (signify-
ing dehydration), 73-74% (indicating normal hydration),
and > 75%(denoting overhydration). They found higher
resistance, with lower reactance, and phase angle val-
ues in dehydrated than in euhydrated and overhydrated
patients; values that differed progressively from states of
overhydration to dehydration and reflected the changes
in hydration status with therapeutic intervention. The
authors also found that dehydration ascertained using
bioelectrical impedance vector analysis was associ-
ated with non-significant increases in the need for renal
replacement therapy and admission to the intensive care
unit, intensive care unit and hospital lengths of stay, and
the rate of hospital mortality when compared to normally
hydrated subjects (all p >0.05).
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Discussion

This systematic review sought to explore the diagnostic
utility of BIA for the detection of low-intake dehydra-
tion among older adults admitted to acute care facilities.
Of the four studies that met the inclusion criteria were
identified, only Kafri, et al. [31] reported the diagnostic
accuracy of a BIA-derived estimate of TBW against a
clinical measure of dehydration (osmolality). The studies
by Ritz, et al. [22] and Powers, et al. [32] compared the
BIA-dervied estimates of TBW against those derived by
deuterium-dilution. Whilst they found some degree of
concordance between the different approaches to esti-
mating TBW they did not compare them against other
clinical measures. Jones, et al. [30] reported differences
in impedance values in those they categorised as dehy-
drated compared to those who were eu/overhydrated.
They adopted a qualitative approach using vector analy-
sis fidning demonstrating changes in the vector with fluid
replacement but once again made no comparision against
clinical measures. Taken together, the scarcity and qual-
ity of published studies and heterogeneity of observations
does not permit any firm conclusion as to the diagnostic
utility of BIA in the detection of low-intake dehydration
in older people in the acute clinical setting.

Some support in using BIA to detect dehydration may
be provided by studies in younger adults and children or
in the non-acute clinical setings or in the community.
Several such studies were revealed by the search strat-
egy but were not included in the final evaluation as they
did not meet the inclusion criteria. Of particular inter-
est, Shimizu, et al. [25] showed that resistance measures
using BIA could derive thresholds to discriminate dehy-
dration from normal hydration in a cohort of adults from
an outpatient department. The authors found that those
adults identified as dehydrated using clinical assessment
had a higher resistance than those normally hydrated
and that resistance correlated well with plasma osmo-
lality and other laboratory biomarker measurements.
Similarly, Dal Cin, et al. [35] found that BIA could detect
dehydration induced by furosemide therapy in a small
series of young adults with normal health. In adults with
renal disease, O’'Lone et al. [36] demonstrated that multi-
frequency bioimpedance spectroscopy in peritoneal
dialysis patients was an independent predictor of patient
survival whilst Park et al. [37] have demonstrated the
cinical usefulness of bioimpedance analysis for assessing
volume status in patients receiving maintenance dialysis.

In contrast, Rikkert, et al. [38] showed that the sen-
sitivity of BIA for detecting dehydration among com-
munity-dwelling older adults was only 14% when
compared to a reference comparator comprising a
composite of clinical examination, laboratory tests, and
changes in weight. Finally, a recent Cochrane review
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reported by Hooper, et al. [39] evaluated various meas-
ures to detect dehydration in older adults, including
BIA, but was primarily based on studies excluded from
this review conducted among populations attending
non-hospital or non-acute settings. The review con-
cluded that clinical assessment measures of hydration
status had greater feasibility, cost-effectiveness, and
speed than that derived using BIA.

Based on the limited evidence included in this review,
measured impedance values appear to change with
altered hydration status but the diagnostic utility of
detecting low-intake dehydration in older people in the
acute care setting remains unclear. This review has sev-
eral limitations. Firstly, the literature search comprised
an informed series of sources and an extensive series
of terms; however, there is a residual risk that one or
more studies were precluded from the review. Second,
this issue could have been exacerbated by the restric-
tion criteria defined for eligible studies. Third, there were
only four studies that met the inclusion criteria which
together with marked methodological heterogeneity
precluded inter-study comparisons and meta-analysis.
Finally, variances in outcomes across the studies could
have resulted from a difference in BIA equipment and/or
a lack of quality control or calibration of the instruments.

Whilst severe dehydration may be readily identified
in the acute setting using conventional clinical assess-
ments, those with less overt or early dehydration may
be overlooked, undiagnosed and untreated. Future pri-
mary research should explore the usefulness of BIA as
an adjunct to aid diagnostic accuracy, especially when
there is clinical uncertainty, in older adults in high risk
settings such as acute care. Future publications would
have greater value if they reported the measured values
of resistance, reactance and phase angle in addition to
the derived estimates of body water and report how they
relate to clinical measures of hydration used in routine
care.
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