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Low-intake dehydration is a common and often chronic condition in older adults. Adverse health outcomes
associated with low-intake dehydration in older adults include poorer cognitive performance, reduced quality of life,
worsened course of illness and recovery, and a high number of unplanned hospital admissions and increased
mortality. The subjective methods to assess (risk of) dehydration are not reliable, and the evidence about
preventive measures are also limited. So is the knowledge about the optimal intake of beverages per day. This
narrative review presents the state of the science on the role of low intake hydration in older adults. Despite its
simple cause—the inadequate intake of beverages—Ilow-intake dehydration appears to be a very complex problem
to address and much more research is needed in the area. Based on the existing evidence, it seems necessary to
take setting specific differences and individual problems and needs into account to tackle dehydration in older
adults. Further, it is necessary to increase awareness of the prevalence and severity of low-intake dehydration
among older adults and in nursing staff in care homes and hospitals as well as among caregivers of older adults

living at home.

osmolarity osmolality interventions drinks hydration

| 1. Introduction

Low-intake dehydration is often referred to as hypertonic, hyperosmotic, or water-loss, and describes an
uncompensated, predominantly pure water deficit [LI. Low-intake dehydration is commonly caused by a beverage
intake insufficient to compensate potential fluid losses through urine, feces, breath, and/or sweat [2. This leads to a
concentration of particles within body fluids, a decrease in extracellular fluid volume, and an increase in directly

measured serum osmolality &I,

Low-intake dehydration is a common often chronic health condition in older adults BB, When using the
measurement of serum osmolality, several studies have found that the prevalence of low-intake dehydration is
lowest among older adults living at home, increased in long-term care residents, and highest in older hospitalized
adults WEI¥, The high prevalence of dehydration in long-term care residents has been confirmed in a recent
systematic review 2. Specifically, dysphagia, which is prevalent in about one in seven nursing home residents &/,
is a major risk factor for poor outcomes including low-intake dehydration 8. Regarding the hospital setting, studies
with admission data of older patients reflect their increased risk of low-intake dehydration and show increased
osmolality in almost 50% . Unfortunately, data on low-intake dehydration developing during hospitalization are
sparse 4. However, it has been reported that two-thirds of patients that were dehydrated on admission, were still
dehydrated after 48 h 1,
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There are several reasons for a high prevalence of low-intake dehydration among older adults: With age, there is a
weakening of physiological mechanisms after insufficient fluid intake that may increase the risk of low-intake
dehydration, including a decrease in thirst sensation and primary urine concentration by the kidney . In addition,
total body water decreases with age, resulting in lower fluid stores. This aspect is exacerbated by the frequent use
of diuretics and laxatives . Besides physiological causes, low-intake dehydration in older people can be caused
by a range of other risk factors, such as polypharmacy [, functional and cognitive impairment & and voluntarily
reduced fluid intake: This voluntary reduction can be for a variety of reasons, ranging from the assumption that
intake is sufficient for their health to fear of incontinence; social isolation; reduced physical function and access to

beverages; as well as swallowing problems and dysphagia 4!,

Adverse health outcomes associated with low-intake dehydration in older adults are multifaceted, ranging from
poorer cognitive performance, reduced quality of life, delirium, falls, fractures, worsened course of illness and
recovery to heart disease, heat stress, kidney failure, unplanned hospital admissions, and increased mortality I3,
As low-intake dehydration is associated with poorer health and thus increased medical treatments, it is not
surprising that experts agree that low-intake dehydration in older adults entails high costs for the health systems 2!,
Low-intake dehydration and the associated consequences have repeatedly been shown to be a major cause of
avoidable hospital admissions in the US and Europe, and it has been estimated that this leads to an economic
burden in the US of USD 5.5 billion (in 2004) &,

A major problem regarding prevention and tackling of low-intake dehydration in older adults is that assessment
methods widespread in clinical practice (e.g., skin turgor, urine color and volume, heart rate, feeling of a dry mouth,
thirst sensation) are not reliable . Some clinical signs associated with low-intake dehydration may be misleading
as they can be consequences of other conditions common in this age group. Symptoms like tongue furrows, dry
mucous membranes, and urine specific gravity, may indicate low-intake dehydration, but may also be influenced by
medications 9. Another problem is that the evidence on preventive measures is limited, as is knowledge about the

optimal intake of beverages per day for older adults 4!,

These aspects were examined in systematic literature searches for the European Society for Clinical Nutrition and
Metabolism (ESPEN) guideline on nutrition and hydration in geriatrics 4. This resulted in several evidence-based
recommendations focusing on low-intake dehydration. The aim of this narrative review is to present the evidence-
based recommendations on low-intake dehydration by ESPEN and based on a literature review, check if new
evidence is consistent/inconsistent with the ESPEN recommendations and identify remaining gaps to research on

the role of low-intake hydration in older adults.

| 2. Discussion on Low-Intake Dehydration in Older Adults

The ESPEN guideline on nutrition and hydration in geriatrics, published in 2019, provides evidence-based
recommendations and consensus on key issues regarding low-intake dehydration. In this narrative review, we
identified 16 new publications mainly in line and supporting the recommendations (see Table 1). Only one article

was contrary to the ESPEN guideline. It can be concluded, that low-intake dehydration in older people is a complex
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problem to address and the prevalence is still high, although it seems to be a rather simple problem of not drinking
enough. Low-intake dehydration is rarely identified and it remains unclear how to best intervene to prevent or treat
it.

Table 1. Evidence-based recommendations regarding low-intake dehydration (adapted from [4)) §).

Grade of

Research Question (RQ) Recommendation § Recommendation *

An action threshold of directly measured serum
osmolality > 300 mOsm/kg should be used to identify B
low-intake dehydration in older adults

Where directly measured osmolality is not available
then the osmolarity equation (osmolarity = 1.86 x
(Na+ + K+) + 1.15 x glucose + urea + 14 (all
measured in mmol/L) with an action threshold of
How should low-intake >295 mmol/L) should be used to screen for low-
dehydration be identified intake dehydration in older persons
in older persons?
(RQ1.1,1.2,1.3) Simple signs and tests commonly used to assess
low-intake dehydration such as skin turgor, mouth
dryness, weight change, urine color or specific A
gravity, shall NOT be used to assess hydration
status in older adults.

Bioelectrical impedance shall NOT be used to
assess hydration status in older adults as it has not A
been shown to be usefully diagnostic

To prevent dehydration in older persons living in
residential care, institutions should implement
multicomponent strategies across their institutions
for all residents

What interventions may These strategies should include high availability of
help to support older drinks, varied choice of drinks, frequent offering of
2 persons to drink well and drinks, staff awareness of the need for adequate
prevent low-intake fluid intake, staff support for drinking and staff
dehydration? support in taking older adults to the toilet quickly and
when they need it.

Strategies to support adequate fluid intake should be
developed including older persons themselves, staff, A
management, and policymakers
» ESPEN
Older women should be offered at least 1.6 L of
How much should older drinks each day, while older men should be offered
people drink each day? at least 2.0 L of drinks each day unless there is a
clinical condition that requires different approach

4 What should older A range of appropriate (i.e., hydrating) drinks should B narrative

people drink each day? be offered to older people according to their ) o
review, the use of calculated osmolarity should be enhanced. Bunn and Hooper suggested using osmolarity within

a 2-stage screening process that includes serum osmolarity, calculated from sodium, potassium, urea, and glucose
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. . Grade of ysmolarity
Research [L]lQuestlon (RQ) Recommendation § Recommendation *
preferences

ite the.described consensus of literature, the be a need for further research regarding thi
Pegge dé}alls F’or grades of recommendation’ in @. S’e?elgg'PE)N gwdé\me contain two more ewo%nce-gasea

measurement. A multidisciplinary group of experts has suggested, among gthers, the fqllawin search tapics &

recommen a{lons regardpmg ¥rga?m%nt ortJ fow-mtallégg ée%ydratlong czrecorhmenga%on gﬁ anJ] %‘) The
recommendation is to offer subcutaneous or intravenous fluids. As this is often not feasible outside the hospital,
+ A prospective, interventional study that targets parameters of normal hydration (e.g., plasma osmolarities 280—

these two recommendations are not included.. ) ]
300 mOsm/kg) and determines whether this translates to health and health economics co-benefits.

» The causality of the association between plasma osmolarity thresholds and adverse outcomes needs to be

tested through interventional studies.
» The development of a suitable device for the routine, bedside assessment of plasma osmolality.

Furthermore, it should be considered that the measurement of serum osmolality is challenging outside the hospital
and may not be possible in every country 4. For example, in the nursing home, some laboratory tests cannot be
taken and/or analyzed and the involvement of other laboratories would be required. In addition, there may be
difficulties in drawing blood samples or conducting other assessments, i.e., due to cognitive impairments and time
and staff constraints. This delays the commencement of treatment resulting in deterioration of residents’ health and

avoidable hospital admissions 2,

To deal with this problem, a Delphi study was performed quite recently to reach a consensus on a relevant and
feasible method (or combination of methods) to diagnose dehydration in nursing home residents (29, The resulting
strategy comprehends a presumption phase, where anamnestic items and physical symptoms are examined,

followed by a confirmation phase with blood tests to confirm the diagnosis of low-intake dehydration (22,

A wide range of literature focused on identifying older adults that are already dehydrated, but less information is
available regarding the identification of older adults with risk of dehydration and the prevention of low fluid intake
(12 To be able to intervene at an early stage, it may be useful to increase awareness of risk factors for low-intake
dehydration. For example, the literature shows an overlap between the causes of malnutrition and low-intake
dehydration in older people LSIL4ISIISILT |n relation to this, one must be aware that an apparently simple solution
to the two problems, i.e., the offering of ONS, which provides both nutrients and fluids, might not always be the
correct one. For example, Marra and co-authors found that subjects with prescribed ONS had lower total fluid
intake than those without 181 It is therefore important to recommend the intake of thin liquids when ONS is

prescribed.

Regarding the identification of older adults with low-intake dehydration, it might be easiest to consider all older
persons to be at risk and to encourage all to increase fluid intake. As the literature suggests, it is difficult to identify
low-intake dehydration, especially among older adults in nursing homes, where it is seldom possible to measure

e.g., serum osmolality 19, This approach is also recommended in the ESPEN guideline as a Good Practice Point
4,
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2.2. What Interventions May Help to Support Older Persons to Drink Well and Prevent Low-
Intake Dehydration?

The updated literature search showed that there is still limited evidence supported by randomized controlled trials
on which interventions may help older people to drink well. The available evidence is based on studies in nursing
homes and hospitals where research is particularly difficult (time and staff constraints, cognitive and functional

impairments of participants) 19,

Neither the ESPEN guideline 4! nor the updated literature search identified any published studies of interventions
performed among community-dwelling older adults. As prevalence is assumed to be lower, low-intake dehydration
might be even harder to identify or treat in this setting, not the least due to the apparent significant knowledge gaps
among community-dwelling older people at risk of low intake dehydration (and malnutrition) identified by Bhanu
and co-authors 29, In addition to the prevalence of low-intake dehydration, also risk factors such as polypharmacy
. functional and cognitive impairment B8 and voluntarily reduced fluid intake, appear to differ between the
settings (hospital, nursing home, community-dwelling). To support older people to drink well, it might be essential to
consider these different risk factors leading to low fluid intake, as customized and adjusted interventions might be
favorable (12,

Further research on interventions to increase fluid intake could focus on several aspects, including beverage offer
(frequency, timing, variety, and consistency), drinking vessels, staff awareness, technological possibilities, and the

social aspects of drinking:

Based on the studies identified during the literature search, it appears that a more frequent and systematic offering
of beverages may improve fluid intake 2122 Furthermore, there might be a need to focus on beverage
consistency, as total fluid intake is higher in those consuming thin vs. thickened liquids 28, Recently, it has been
questioned whether thickened liquids have a place in the dysphagia tool kit at all (23, Additionally, supporting and
extending residents’ fluid choices (e.g., with the Drinks Menu) might positively influence the acceptance of offered

drinks 221, All these findings support the ESPEN recommendations.

One study identified in the literature search focused on drinking vessels, an aspect not mentioned in the ESPEN
guideline. An obvious cause of limited intake of beverages is that the drinking vessels may be difficult to handle,
e.g., too heavy for frail older people. Replacing these vessels with ones that are easier to handle appears to

increase intake of beverages [24],

To improve fluid intake, it might be an opportunity to include nursing staff and care providers. Increasing staff
awareness and especially knowledge regarding the detection of low-intake dehydration, interventions, as well as
the adequate amount of fluid intake per day, seems essential (22261 Maybe not only by educating, but by actively
increasing awareness and facilitation [ZZ. In relation to this, Paulis and co-authors [& highlight the importance of
differentiating between acute and chronic dehydration. The latter develops slowly after a longer period of

inadequate fluid intake, whereas acute dehydration is a consequence of an illness. Subsequently, acute
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dehydration is more visible and predictable and could therefore be detected more easily [Z. However, this requires

that nurses are aware of these different types of dehydration.

Further research is needed regarding adequate intervention strategies, for example with technological possibilities
to monitor the intake of beverages: In the Cochrane review by Hooper and co-workers 8, drinks intake showed

some potential on being useful to discover low-intake dehydration.

Unfortunately, the assessment of fluid intake in older adults is often highly inaccurate because drinks are omitted
from staff assessments and because recordings refer to the amounts of beverages provided rather than the

consumed amount 4,

Different innovative strategies have been tested, including, for example, bed weights, electronic charts and more,
so far without definite results 28, Hence, a reliable and feasible solution, especially for those frail older people
where staff is not available around the clock, is needed. In the UK, a recently developed hydration monitoring app

appears promising, but further development is needed mainly due to technical issues 22,

Furthermore, drinking (and eating) has a social aspect and as many older adults have reduced social contacts, it
might be an opportunity to develop supporting interventions. According to caregivers’ perception, interventions

focusing on the social aspect of food and fluid intake might be useful 231126],

It might also be possible to focus on a combined intervention with technological possibilities and social
involvement. Social involvement might be increased by virtual reality settings, technological gadgets and (serious)
games BB Especially for older adults with cognitive impairment who might forget to drink 22, regular feedback

regarding the amount of fluid intake might help to improve intake.
2.3. How Much Should Older People Drink Each Day?

The current narrative review did not identify any new findings regarding the amount of fluid that should be
consumed. Therefore, until there is further research, the ESPEN/EFSA recommendations regarding the amount of
fluid needed to prevent dehydration should be used. Communicating this amount to older adults, nursing staff. and

other care providers (homecare, family, friends) is important to prevent low-intake dehydration.

2.4. What Should Older People Drink Each Day?

Considering the evidence from the ESPEN guideline as well as additionally identified literature within this narrative
review, it seems to be more important that older people drink, not what they drink. However, consuming other
beverages besides water, such as smoothies, and milk products, can increase the intake of nutrients in addition to

hydration.

Regarding the intake of alcohol as part of fluid intake, it is necessary to distinguish between frequent, heavy
alcohol consumption and light to moderate alcohol consumption, which appears to be safe in terms of hydration, at

least in older men [331,
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2.5. Limitations

Although a systematic approach was used to identify the literature and the search was focused, the included
publications may not represent all available studies and reviews on the effects of low-intake dehydration and
specific domains. It should be noted, that only one database was used, non-English publications and articles with
missing full text were excluded, and the selection of articles was not performed in duplicate. In addition, although
the search was based on the ESPEN guideline, there is a possibility that the search terms did not reflect all

relevant aspects.

References

1. Lacey, J.; Corbett, J.; Forni, L.; Hooper, L.; Hughes, F.; Minto, G.; Moss, C.; Price, S.; Whyte, G.;
Woodcock, T.; et al. A multidisciplinary consensus on dehydration: Definitions, diagnostic methods
and clinical implications. Ann. Med. 2019, 51, 232-251.

2. Paulis, S.J.; Everink, I.H.; Halfens, R.J.; Lohrmann, C.; Schols, J.M.G.A. Prevalence and Risk
Factors of Dehydration Among Nursing Home Residents: A Systematic Review. J. Am. Med. Dir.
Assoc. 2018, 19, 646—657.

3. Hooper, L.; Bunn, D.K.; Downing, A.; Jimoh, F.O.; Groves, J.; Free, C.; Cowap, V.; Potter, J.F;
Hunter, P.; Shepstone, L. Which Frail Older People Are Dehydrated? The UK DRIE Study. J.
Gerontol. Ser. A Boil. Sci. Med. Sci. 2016, 71, 1341-1347.

4. Volkert, D.; Beck, A.M.; Cederholm, T.; Cruz-Jentoft, A.J.; Goisser, S.; Hooper, L.; Kiesswetter, E.;
Maggio, M.; Raynaud-Simon, A.; Sieber, C.C.; et al. ESPEN guideline on clinical nutrition and
hydration in geriatrics. Clin. Nutr. 2019, 38, 10-47.

5. Streicher, M.; Wirth, R.; Schindler, K.; Sieber, C.C.; Hiesmayr, M.; Volkert, D. Dysphagia in
Nursing Homes—Results from the NutritionDay Project. J. Am. Med. Dir. Assoc. 2018, 19, 141
147.e2.

6. Painter, V.; Le Couteur, D.; Waite, L.M. Texture-modified food and fluids in dementia and
residential aged care facilities. Clin. Interv. Aging 2017, 12, 1193-1203.

7. Mentes, J. Oral Hydration in Older Adults: Greater. Awareness is heeded in preventing,
recognizing, and treating dehydrationm. AJN. Am. J. Nurs. 2006, 106, 40-49.

8. Hooper, L.; Abdelhamid, A.; Attreed, N.J.; Campbell, W.W.; Channell, A.M.; Chassagne, P.; Culp,
K.R.; Fletcher, S.J.; Fortes, M.B.; Fuller, N.; et al. Clinical symptoms, signs and tests for
identification of impending and current water-loss dehydration in older people. Cochrane
Database Syst. Rev. 2015, 2015, CD009647.

https://encyclopedia.pub/entry/15058 7/10



Low-Intake Dehydration in Older Adults | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Edmonds, C.J.; Foglia, E.; Booth, P.; Fu, C.H.; Gardner, M. Dehydration in older people: A

systematic review of the effects of dehydration on health outcomes, healthcare costs and
cognitive performance. Arch. Gerontol. Geriatr. 2021, 95, 104380.

Paulis, S.J.C.; Everink, I.H.J.; Halfens, R.J.G.; Lohrmann, C.; Wirnsberger, R.R.; Gordon, A.L.;
Schols, J.M.G.A. Diagnosing dehydration in the nursing home: International consensus based on
a modified Delphi study. Eur. Geriatr. Med. 2020, 11, 393—-402.

Bunn, D.K.; Hooper, L. Signs and Symptoms of Low-Intake Dehydration Do Not Work in Older
Care Home Residents—DRIE Diagnostic Accuracy Study. J. Am. Med. Dir. Assoc. 2019, 20, 963—
970.

Oates, L.L.; Price, C.I. Clinical assessments and care interventions to promote oral hydration
amongst older patients: A narrative systematic review. BMC Nurs. 2017, 16, 4.

Abdelhamid, A.; Bunn, D.K.; Copley, M.; Cowap, V.; Dickinson, A.; Gray, L.; Howe, A.; Killett, A.;
Lee, H.; Li, F.; et al. Effectiveness of interventions to directly support food and drink intake in
people with dementia: Systematic review and meta-analysis. BMC Geriatr. 2016, 16, 26.

Botigué, T.; Masot, O.; Miranda, J.; Nuin, C.; Viladrosa, M.; Lavedan, A.; Zwakhalen, S.
Prevalence and Risk Factors Associated with Low Fluid Intake in Institutionalized Older
Residents. J. Am. Med. Dir. Assoc. 2019, 20, 317-322.

Wotton, K.; Crannitch, K.; Munt, R. Prevalence, risk factors and strategies to prevent dehydration
in older adults. Contemp. Nurse 2008, 31, 44-56.

Bunn, D.; Hooper, L.; Welch, A. Dehydration and Malnutrition in Residential Care:
Recommendations for Strategies for Improving Practice Derived from a Scoping Review of
Existing Policies and Guidelines. Geriatrics 2018, 3, 77.

Boockvar, K.S.; Judon, K.M.; Eimicke, J.P.; Teresi, J.A.; Inouye, S.K. Hospital Elder Life Program
in Long-Term Care (HELP-LTC): A Cluster Randomized Controlled Trial. J. Am. Geriatr. Soc.
2020, 68, 2329-2335.

Marra, M.V.; Simmons, S.F.; Shotwell, M.S.; Hudson, A.L.; Hollingsworth, E.K.; Long, E.; Kuertz,
B.; Silver, H.J.; Kuertz, B. Elevated Serum Osmolality and Total Water Deficit Indicate Impaired
Hydration Status in Residents of Long-Term Care Facilities Regardless of Low or High Body Mass
Index. J. Acad. Nutr. Diet. 2016, 116, 828-836.e2.

Mentes, J.C.; Tripp-Reimer, T. Barriers and Facilitators in Nursing Home Intervention Research.
West. J. Nurs. Res. 2002, 24, 918-936.

Bhanu, C.; Avgerinou, C.; Kharicha, K.; Bauernfreund, Y.; Croker, H.; Liljas, A.; Rea, J.; Kirby-Barr,
M.; Hopkins, J.; Walters, K. ‘I've never drunk very much water and | still don’t, and | see no
reason to do so’: A qualitative study of the views of community-dwelling older people and carers
on hydration in later life. Age Ageing 2019, 49, 111-118.

https://encyclopedia.pub/entry/15058 8/10



Low-Intake Dehydration in Older Adults | Encyclopedia.pub

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Jimoh, O.F.; Brown, T.J.; Bunn, D.; Hooper, L. Beverage Intake and Drinking Patterns—Clues to
Support Older People Living in Long-Term Care to Drink Well: DRIE and FISE Studies. Nutrients
2019, 11, 447.

Wilson, J.; Bak, A.; Tingle, A.; Greene, C.; Tsiami, A.; Canning, D.; Myron, R.; Loveday, H.
Improving hydration of care home residents by increasing choice and opportunity to drink: A
quality improvement study. Clin. Nutr. 2019, 38, 1820-1827.

Lazenby-Paterson, T. Thickened liquids: Do they still have a place in the dysphagia toolkit? Curr.
Opin. Otolaryngol. Head Neck Surg. 2020, 28, 145-154.

Bak, A.; Wilson, J.; Tsiami, A.; Loveday, H. Drinking vessel preferences in older nursing home
residents: Optimal design and potential for increasing fluid intake. Br. J. Nurs. 2018, 27, 1298
1304.

Lea, E.J.; Goldberg, L.R.; Price, A.D.; Tierney, L.T.; Mclnerney, F. Staff awareness of food and
fluid care needs for older people with dementia in residential care: A qualitative study. J. Clin.
Nurs. 2017, 26, 5169-5178.

Nell, D.; Neville, S.; Bellew, R.; O’Leary, C.; Beck, K.L. Factors affecting optimal nutrition and
hydration for people living in specialised dementia care units: A qualitative study of staff
caregivers’ perceptions. Australas. J. Ageing 2016, 35, E1-E®6.

Torma, J.; Pingel, R.; Cederholm, T.; Saletti, A.; Winblad, U. Is it possible to influence ability,
willingness and understanding among nursing home care staff to implement nutritional
guidelines? A comparison of a facilitated and an educational strategy. Int. J. Older People Nurs.
2021, 16, e12367.

Bunn, D.; Jimoh, F.; Wilsher, S.H.; Hooper, L. Increasing Fluid Intake and Reducing Dehydration
Risk in Older People Living in Long-Term Care: A Systematic Review. J. Am. Med. Dir. Assoc.
2015, 16, 101-113.

Steven, A.; Wilson, G.; Young-Murphy, L.; Bevc, S.; Wong, A.; Danilovich, M. The Implementation
of an Innovative Hydration Monitoring App in Care Home Settings: A Qualitative Study. JMIR
mHealth uHealth 2019, 7, €9892.

Korsgaard, D.; Bjgner, T.; Nilsson, N.C. Where would you like to eat? A formative evaluation of
mixed-reality solitary meals in virtual environments for older adults with mobility impairments who
live alone. Food Res. Int. 2019, 117, 30-39.

Eichhorn, C.; Plecher, D.A.; Lurz, M.; Leipold, N.; B6hm, M.; Krcmar, H.; Ott, A.; Volkert, D.;
Hiyama, A.; Klinker, G. The Innovative Reminder in Senior-Focused Technology (THIRST)—
Evaluation of Serious Games and Gadgets for Alzheimer Patients. In Proceedings of the 5th
International Conference, ITAP 2019, Held as Part of the 21st HCI International Conference, HCII
2019, Orlando, FL, USA, 26-31 July 2019. Proceedings, Part II.

https://encyclopedia.pub/entry/15058 9/10



Low-Intake Dehydration in Older Adults | Encyclopedia.pub

32. Thomas, D.R.; Cote, T.R.; Lawhorne, L.; Levenson, S.A.; Rubenstein, L.; Smith, D.A.; Stefanacci,
R.G.; Tangalos, E.G.; Morley, J.E. Dehydration Council. Understanding Clinical Dehydration and
Its Treatment. J. Am. Med. Dir. Assoc. 2008, 9, 292-301.

33. Polhuis, K.C.M.M.; Wijnen, A.H.C.; Sierksma, A.; Calame, W.; Tieland, M. The Diuretic Action of
Weak and Strong Alcoholic Beverages in Elderly Men: A Randomized Diet-Controlled Crossover
Trial. Nutrients 2017, 9, 660.

Retrieved from https://encyclopedia.pub/entry/history/show/35761

https://encyclopedia.pub/entry/15058 10/10



