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The status of hydration of forty elderly, who were

residing in Lyngblomsten Care Center in St. Paul, Minnesota,

was investigated in this study.  The subjects were further

separated into two groups using the Minimum Data Set (MDS)

screening.  The MDS was used to screen and assess the

subjects for cognitive patterns, communication/hearing

patterns, physical functioning and structural problems, and

oral/nutritional status.  Using the MDS, the subjects were

separated into dependent and independent feeding groups.

The amount of food and beverages consumed by each

subject was recorded for three consecutive days by the
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researcher and staff members.  Using the the data collected,

the total calorie and water intakes were calculated using

the Food Processor Plus software.  The actual fluid intake

was compared with the recommended fluid level from three

standards.

The results obtained from this study showed that many

of the dependent and independent feeders were not receiving

the recommended amount of fluid.  According to standard 1,

68% of dependent feeders and 88.9% of independent feeders

did not receive the recommended amount of fluid.  According

to standard 2, 72% of dependent and 77.8% of independent

feeders were below the recommended level.  According to

standard 3, 90% of dependent feeders and 100% of independent

feeders did not achieve the water recommendation level.

The results also showed that variables such as age,

gender, weight, and number and frequency of medications did

not contribute significantly to the total amount of fluid

intake.  These findings were consistent with other similar

studies done in the past.
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INTRODUCTION

Dehydration has long been considered a major health

problem in the elderly.  In 1991, dehydration was one of the

ten most frequent diagnoses reported for Medicare

hospitalizations (Health Care Financing Administration

[HCFA], unpublished data) (Warren et al. 1994).  The major

concern with dehydration is that it is commonly

underdiagnosed.  For instance, approximately one percent of

all hospital admissions is associated with hypernatremic

dehydration in which serum sodium levels exceed 148

mEq/liter.  In other instances, approximately one million

elderly individuals per year are admitted to acute care

hospitals with isotonic dehydration as a major component of

their clinical presentation (Minaker 1995).

According to researchers and practitioners, dehydration

is one of the most long-standing and pressing problems of

institutionalized persons (Chidester and Spangler 1997).

Federal guidelines for long-term-care facilities require

that hydration needs are met.  The Minimum Data Set (a

multi-disciplinary assessment and screening tool for long-

term-care residents) provides examples of situations that

trigger a need for additional assessment of dehydration

problems.
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One of the major risk factors for dehydration is an

increase of age; the oldest of old (those between the ages

of 85 and 99 years) are six times more likely to be

hospitalized for dehydration (Chernoff 1994).  This is an

alarming rate since the current demographics indicate that

by the year 2000, persons 65 and older are expected to

represent 13 percent of the population.  When elderly

persons fail to receive optimal hydration, they are

susceptible to problems such as urinary tract infections,

pneumonia, pressure ulcers, confusion and disorientation

(Chidester and Spangler 1997).  The results from studies

indicate that 17.42 percent of patients admitted with a

principal diagnosis of dehydration died within 30 days after

admission (Warren et al. 1994).  Those admitted under a

variety of other diagnostic categories, but with the

concomitant diagnosis of dehydration, were also

significantly preventable. Recognizing the scope of the

problem and identifying the pertinent risk factors are very

important in devising effective strategies for prevention.

The objective of this study is to compare the fluid

intake of self-feeding elderly nursing home residents to the

fluid intake of elderly residents who are assisted by a care

giver.  The fluid intake from food and beverages will be

compared to the recommended hydration level established for

the elderly.
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REVIEW OF LITERATURE

Elderly

Definition

Although there is no definite consensus as to what

constitutes aging, several concepts are generally being

accepted (Neuhaus 1982).  Neuhaus stated that the aging

process begins at the moment of conception and continues

until death.  Aging is a gradual process that is hardly

noticed by anyone.  The aging process usually is examined in

terms of chronological, biological, physiological and

sociological processes.  Changes that occur as individuals

age are physical, mental, social and emotional.

According to Roe (1983), old and elderly are derogatory

terms suggesting that a person can no longer function

efficiently, that thought processes are slowed, or that

senility is imminent.  From a nutritional point of view, an

elderly person appears to be one who may have many factors

that impair nutritional status.  These factors include;

problems with ingestion and digestion of food, difficulties

in absorption and utilization of nutrients, impaired

metabolism, chronic diseases, and difficulties in ambulating

(Neuhaus 1982).
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In American society, for example, chronological age is

utilized as a basis for judgment about a person’s stage in

life (Smith 1985).  In some situations, society defines the

elderly in formal chronological terms, such as when

determining eligibility for social security benefits,

establishing compulsory retirement, and formulating social

and health legislation (Glenn 1974).  Clausen (1972) has

indicated that aging is a course in life that reflects the

passage of individuals along a number of dimensions such as

stages of work, career, health and family development.

For the purposes of this research, the age of 65 years

and older will be used to indicate the elderly, even though

there are many different definitions for elderly.  Other

terms such as senior citizens, older Americans, and golden

ages may be used interchangeably throughout this thesis to

indicate the elderly.

Dehydration

Definition

Dehydration can be defined as a depletion in total body

water (TBW) content due to pathologic fluid losses,

diminished water intake, or a combination of both (Gross et

al. 1991).  Another definition of dehydration is a rapid

weight loss of more that 3 percent of body weight (Huffman
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1996).  Hoffman (1991) defined dehydration as a deficit of

relatively pure water (water alone, rather than water and

sodium) which leads to hypernatremia.

Water and sodium imbalances are closely interrelated

(Sansevero 1997).  Changes in osmotic gradients, such as a

gain or loss of salt, have an effect on water balance.

Similarly, sodium imbalances occur when there are

alterations in water volume.  Water and solute imbalances

can be classified as isotonic, hypertonic, or hypotonic.

Dehydration occurs in isotonic and hypertonic alterations,

as defined in Table 1 (Heuther 1997).

Table 1  Water and Solute Imbalances

Tonicity Mechanism

Isotonic Gain or loss of extracellular fluid (ECF)
resulting in a concentration equivalent to 0.9%
sodium chloride solution; no shrinking or
swelling of cells takes place.

Hypertonic Imbalance caused by a water loss or solute gain
that produces an ECF concentration greater than
0.9% sodium chloride solution; cells shrink.

Hypotonic Imbalance caused by a water gain or solute loss
that results in an ECF less than 0.9% sodium
chloride; cells swell.

Source:  Gross CR, Lindquist RD, Woolley AC, et al:  Clinical indicators of dehydration
severity in elderly patients.  J Emerg Med.  1991; (10): 267-74.

Isotonic dehydration occurs when there are equivalent losses

of both sodium and water, which results in dehydration
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without a change in serum osmolality.  Hypertonic

dehydration is observed in hypernatremia and hyperosmolality

(Minaker 1995)

Weinberg and Kenneth (1995) stated that several forms

of dehydration occur and must be distinguished, since the

forms dictate the management.  According to the authors,

isotonic dehydration results from a balanced loss of water

and sodium, which can occur during complete fasting.

Vomiting and diarrhea will result in isotonic

dehydration because of loss of large amounts of water and

electrolytes in gastric contents.  Hypertonic dehydration

occurs if water losses are greater than sodium losses.  The

characteristics of hypertonic dehydration are hypernatremia

(serum sodium levels > 145 mmol/L) and hyperosmolality

(serum osmolality >300 mmol/kg).  Fever results in loss of

water through the lungs and skin, and when combined with

limited ability to increase oral fluid intake; it is perhaps

the most common cause of hypernatremic dehydration.

Hypotonic dehydration occurs when sodium loss exceeds water

loss.  The serum sodium is decreased (>135 mmol/L) and the

serum osmolality is low (<280 mmol/kg).  This type of

dehydration occurs primarily with excessive usage of

diuretics, causing excess loss of sodium.
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Evaluation of Dehydration

To evaluate the causes of dehydration, medications

should be reviewed, and medical illnesses, bowel and bladder

function, and any mental status changes should be assessed

(Weinberg and Minaker 1995).  Signs and symptoms of

dehydration volume depletion may be vague, deceptive, or

even absent in elderly.  Therefore, different clinical

changes must be evaluated in older patients, specifically

targeting function and oral fluid intake.  A study on

dehydrated states in the elderly emphasizes the need for an

age-appropriate assessment.  These results show that age-

related tendencies, such as loss of autonomic function and

the widespread use of vasoactive medications among the

elderly, can cloud the issue (Gross et al. 1991).

The mouth is one of the most important features to

assess in an older client with suspected dehydration.

According to Gross et al. (1991), a set of sensitive signs

and symptoms that accurately correlate with clinical

dehydration in elderly populations has been identified

(Table 2).  Note that in Table 2, no one positive indicator

can strongly correlate with a dehydrated state.  However,

several positive indicators from among the list would be

important for assessment and diagnosis.  Tongue furrows, dry

mucous membranes of the mouth, and absent saliva pool are

high correlates for dehydration.  Tongue furrows should not
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be confused with geographic tongue, which is a benign

finding characterized by patchy papillary loss giving rise

to a map-like appearance.

Skin turgor can be observed in the older patient by

tenting the tissue on the forehead or over the sternum,

because alterations in skin elasticity are less marked in

these areas.  However, in Winberg’s report, skin turgor

assessment is unreliable, and weights may be impracticable

in the nursing home setting.

Table 2.  Clinical Indicators of Dehydration Severity
in Elderly Patients

Strongly correlative • Tongue furrows
• Tongue dryness
• Dry mucous membranes of the mouth

and nose
• Small or absent saliva pool
• Tongue coating

Moderately correlative • Upper body muscle weakness
• Speech difficulty
• Confusion
• Sunken eyes

Weakly correlative • Tachycardia
• Emaciation
• Lethargy

Source:  Gross CR, Lindquist RD, Woolley AC, et al:  Clinical indicators of
dehydration severity in elderly patients.  J Emerg Med.  1991; (10): 267-74.

Rate and degree of filling of small veins in the foot

has also been used to assess hydration status (Robinson and

Demuth 1985).  A dorsal foot vein can be occluded by finger
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pressure at a distal point and emptied of its blood by

stroking proximally with another finger.  In a well-hydrated

patient, the vein will fill instantly when the pressure is

released.  In a volume-depleted patient, the vein will fill

slowly, over a period longer than three seconds.

Researchers utilizing this method noted that changes in the

rapidity and degree of vein filling in the foot provided the

best way for evaluating changes in hydration of elderly

subjects (Robinson and Demuth 1985).

Although intake and output (I&O) records are often

important in handling patients with fluid imbalances,

frequent inaccuracies can make these records less than

reliable.  According to Pflaum (1979), daily weights may be

a more accurate measure of a patient’s fluid status, but

inaccuracies can also occur in measuring body weights.

Therefore, both I&O and weight records should be maintained

to check fluid status.  In general, a gain or loss of 1 kg

body weight in a short period is equivalent to a gain or

loss of 1 L of fluid.

Blood pressure is another measure to assess hydration

status.  Wolanin and Phillips (1981) have indicated that a

drop of at least 15 mmHg in the systolic pressure, and 10

mmHg in the diastolic pressure, results when volume-depleted

patients are quickly shifted from a lying to a standing

position.
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Body temperature may be used to observe hydration.  In

younger individuals, a rise of temperature above normal (37°

C [98.6° F]) may be an indicator of dehydration.  However,

when assessing aged patients, it is important to realize

that their normal body temperatures are often lower than 37°

C (98.6° F), possibly close to 36.1° C (97° F).

Clearly, dehydration and cognitive impairment are other

conditions that affect the progression of disability in

older persons.  A study was conducted to develop and

validate a predictive model that would identify on admission

those elders at risk for development of delirium (Inouye et

al. 1993).  Of 107 elderly medical patients 70 years or

older, 27 elders developed delirium during their hospital

stay.  A predictive model was developed and validated, and

results identified four dependent baseline risk factors for

delirium:

1. Vision impairment

2. Severe illness

3. Cognitive impairment

4. Dehydration (blood urea nitrogen [BUN]/creatinine > 18:1)

Patients with delirium were more acutely ill, and had

greater underlying chronic illness, dementia, and functional

disability than other patients.  In addition, delirium often
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triggers a cascade of adverse events that add to the risk of

functional decline.  Such complications include falls, use

of restraints, urinary catheterization, aspiration,

malnutrition, and dehydration (O’Keeffe et al. 1997).

Ratios of blood urea nitrogen to creatinine of 25 or more

may be found in dehydrated patients.  A serum sodium level

greater than 148 mmol per L is also an indicative of

dehydration, although normal sodium levels may be observed

in isotonic and hypotonic dehydration even when the patient

is severely dehydrated (i.e., hypernatremia may be a

relatively late-finding in these types of dehydration).  If

a patient is at risk of developing dehydration, Huffman

(1996) recommends early laboratory evaluation consisting of

serum electrolyte, urea nitrogen, and creatinine

measurements.

Thirst in elderly

Water is one of the most important nutrients needed to

maintain homeostasis in older adults (Chernoff 1994).  It is

also the most abundant solvent or medium in the human body.

The loss of water may have profound consequences because of

its essential role in the regulation of cell volume,

nutrient transport, waste removal, intercellularity, and is

limited to the fat free compartment.  At birth, total body

water is approximately 80 percent, but this is slowly
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decreased to 60-70 percent in old age.  The amount of

intracellular water is closely related to cell mass, the

metabolically active body compartment.  In a series of

cross-sectional studies, it has been demonstrated that the

changes in total body water with advancing age are mostly

due to decreases in intracellular water, and therefore, to

changes in total body cell mass (Fulop et al. 1985).

Table 3.  Common Laboratory Findings in Dehydration States

Hypertonic dehydration • Elevated BUN (>18 mg/dl)
• Packed Cell Volume (PCV) (>40% to

50% for men;  >37% to 47% for
women).

• Elevated Hematocreit
• Elevated serum Na(>148 mEq/L)
• Elevated urine specific gravity

(>1.025)
Isotonic dehydration • Normal serum osmolality (275-295

Osm/kg)
• Low hematocrit (<40% to 50% PCV

for man; <37% to 47% for women)
Source:  Gross CR, Lindquist RD, Woolley AC, et al:  Clinical indicators of
dehydration severity in elderly patients.  J Emerg Med.  1991; (10): 267-74.

From a physiological point of view, fluid balance is

maintained in the body by a continuous dynamic interaction

between the intracellular and extracellular fluid (ECF)

compartments (Sansevero 1997).  Osmosis guides the flow of

water across a semipermeable membrane from an area of higher

concentration to an area of lower concentration.  In the
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normal healthy state, this homeostatic mechanism is easily

maintained.  The primary regulating factors for the fluid

balance process are antidiruetic hormone (ADH) for water,

and aldosterone for sodium.  ADH is secreted as a result of

an increase in serum osmolality or a decrease in circulating

blood volume.  Osmolality is a measure used to assess

hydration status.  It is defined as the number of particles

of molecules per weight of water (Heuther 1997).  The normal

serum osmolality of body fluids is 275 to 295 Osm/kg.  When

there is a water deficit or an increase in sodium relative

to water, an increase of serum osmolality prompts the

stimulation of hypothalamic osmoreceptors to induce thirst

sensations.  The regulation of thirst and ADH secretion is

summarized in Figure 1 (Heuther 1997).

Sodium accounts for more than 90 percent of the ECF

cations and is hormonally regulated by aldosterone, a

mineralocoticoid secreted from the adrenal cortex.  The

secretion of aldosterone is controlled by circulating blood

volumes and plasma concentrations of sodium and potassium.

Its primary function is to increase the reabsorption of

sodium and secretion of potassium by the distal tubule of

the kidney.  Other regulating factors for sodium and water

include the renin-angiotensin system and the natriuretic
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Plasma osmolality

or

Circulating fluid volume

Thirst ADH secretion

Fluid intake Water excretion

Water retention

Circulating fluid volume

ADH

+

Thirst

Figure 1.  Regulation of thirst and antidiuretic
hormone(ADH) secretion.
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hormone (Heuther 1997).  The renin-angiotensin system

increases systemic arterial pressure and regulates renal

blood flow through a number of complex physiologic

mechanisms.  Natriuretic hormone is released when the right

arterial pressure increases.  It inhibits ADH and dilutes

urine, thereby increasing its volume.  The overall effect of

natriuretic hormone is a reduction in blood volume and

pressure (Heuther 1997)

Thirst usually occurs when the need for water has not

been realized.  Studies have shown that thirst is diminished

in older persons, even in normal older people, with high

serum sodium and osmolality levels (Chernoff 1994).  This

may become a serious problem when older individuals become

ill, since loss of thirst sensitivity may contribute to

severe dehydration, impairment of cognition, and additional

loss of water.

Recent studies confirm the long-standing clinical

observation that thirst and food intakes are impaired in the

elderly (Mineker et al. 1985). In a series of studies, the

osmotic threshold for thirst during hypertonic saline

infusion was much higher in healthy elderly subjects than in

their younger counterparts, with many normal elders not

reporting thirst despite elevations of plasma osmolality to

levels over 300 mOsm/kg (Murphy et al. 1988).  In studies of
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water ingestion after intravenously induced hyperosmolality,

elderly individuals demonstrate clear reductions, compared

with a younger group, in their water intake, and the rate of

return of plasma osmolality to baseline.  Finally, the same

investigators evaluated the influence of free access to

water on prevention of osmolality during hypertonic saline

infusion.  Despite equivalent increases in plasma volume,

the older group displayed significantly less water intake,

and greater increases in plasma osmolality than did the

younger group.

Physiological change in elderly

Structural and functional changes are observed in the

elderly as a result of aging.  As the human body ages, the

quantity of total body water, proportional to body weight,

decreases.  More specifically, this reduction occurs in the

intracellular compartment, making cells more susceptible to

dehydration.  Typically, the older person’s body contains

more fat and less lean muscle mass.  These anatomical

changes reduce the overall water content, since muscle holds

40 percent of total body water (Lavizzo-Mourey 1987).

However, changes in body weight do not directly indicate

whether there are changes in body fat or muscle.  It is

known that there is an increase in proportion of body fat to
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muscle with age, which results in a decrease in body water.

Young et al. (1963) reported increases in body fatness of

23.1 percent in the fifth decade, 46.0 percent in the sixth

decade, and 55.3 percent in the seventh decade in comparison

with the third decade.

At age 25, lean body mass constitutes approximately 47

percent of body weight, whereas at age 70, lean body mass

decreases to about 36 percent (Nelson 1981).  Longitudinal

and cross-sectional studies of men and women of different

ages, measuring lean body mass by radioactive potassium

counting, confirm the continuous decline in lean body mass

with age (Forbes and Bruining 1976).  Progressive changes in

body composition affect changes in individual organs and

tissues.  According to Munro (1981), compared to a young

adult, after the age of 70, skeletal muscle lost 40 percent

of the young weight, liver 18 percent, kidneys 9 percent,

and lungs 11 percent.  Since muscle is the largest tissue in

the body, it contributes the major part of the age-

associated loss in lean body mass and body water.

Renal function in elderly

The functional decline of the older kidney, is another

important age-related change affecting fluid balance.  As

the kidney ages, there is a gradual loss of glomeruli, which

results in a reduced filtering surface.  The organ manifests
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these changes by losing the ability to concentrate urine

effectively (Sansevero 1997).  The Baltimore Longitudinal

Study on Aging reported a mean decrease in glomerular

filtration rate (GFR) of 0.75 mL per minute per year.  One

third of a sample of 254 normal, elderly subjects reported

no decrease in renal function with advancing age, suggesting

that a decline in renal function is not immutable.

Nevertheless, it has been demonstrated that renal mass does

decline, and that renal blood flow declines with age

(Chernoff 1994).

Renal concentrating ability reduces with age in humans.

In several studies, the maximum urine osmolality, measured

following 12 to 24 hours of dehydration, is inversely

related to age (Lindeman et al, 1966).  In one study, the

maximum urine osmolality is 1109 mOsm/kg in 31 subjects with

the age of 20 to 39 years.  In comparison, the maximum urine

osmolality is 1051 mOsm/kg in 48 subjects with the age of 40

to 59 years, and 882 mOsm/kg in 18 subjects with the age of

60 to 79 years (Rowe et al. 1976).

Renal diluting ability is also impaired as a function

of age (Crowe et al. 1987).  In water-diuresing subjects,

minimal urine osmolality is significantly higher (92 mOsm/kg

in elderly subjects vs. 52 mOsm/kg in young subjects).  Free

water clearance is also decreased (5.9 mL/min in elderly

subjects vs. 16.2 mL/min in young subjects).  The impairment
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in free water clearance is largely due to the decrease in

GFR.  However, when the free water clearance is adjusted for

GFR, there is still a significant, but less substantial,

decrease in older individuals (Minaker 1995). 

Concurrently, ADH has a diminished effect and subtle pH

changes are no longer recognized.  An important

consideration when evaluating laboratory values is that in

some cases, older adults may have increased blood urea

nitrogen (BUN) levels that may be directly attributable to

age-associated changes (Sansevero 1997).  On the other hand,

insufficient dietary protein can lower BUN levels, and as a

result, a nutritionally impaired older adult may show a

normal BUN serology, yet have significant impairment in

renal functioning (Fischbach 1992).

Overall, the alteration in kidney function means that

the older person is less likely to maintain an adequate

fluid balance and can, therefore, progress quite rapidly to

a potentially lethal state of dehydration and electrolyte

imbalance (Aaronson and Seaman 1989).

Among the elderly population, especially those over 75

years of age, the body’s ability to maintain homeostasis

declines significantly.  This phenomena is directly related

to a number of important predisposing factors, such as

diminished thirst and decreased renal function, that make

the elderly more susceptible to fluid and electrolyte
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imbalances.  From a clinical perspective, the primary care

practitioner has to act as a gatekeeper for those most

vulnerable to dehydration.  In order to successfully manage

dehydration in the elderly, it is critical for practitioners

to obtain a working knowledge of these predisposing factors.

Thus, preventative strategies can be formulated from the

beginning, thus avoiding the ensuring complications.

Clinical factors for dehydration

Acute infections, such as pneumonia and urinary tract

infections, are common in the elderly, accounting for up to

20 percent of acute hospitalizations in this population. The

associated fever results in increased insensible loss of

water from sweating, tachypnea, and increased cellular

catabolism.  Infection of the upper urinary tract may

specifically result in reduction of the renal concentrating

ability, that may persist for weeks following resolution of

the infection.  Excessive urinary losses of water and sodium

are very common in the sick elderly patient (Minaker 1995).

The likelihood of developing diabetes mellitus (DM), a

relative common glucose disorder, increases with age.  When

uncontrolled, as in diabetic ketoacidosis, the condition can

cause intravascular fluid volume depletion by osmotic

diuresis through the kidney (Sansevero 1997).  In

noninsulin-dependent diabetes (NIDDM), glycosuria and
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polyuria may occur when the condition is complicated by

hyperosmolar nonketotic coma (HHNKC).  This metabolic

abnormality is characterized by extreme glucose elevations,

resulting in a massive diuresis with water losses between

4.8 and 12.6 g/liter occurring daily.  Serum osmolality

increases and neurologic changes such as stupor, correlate

with the degree of hyperosmolality (Sansevero 1997).

Diabetes insidious (DI), a disorder causing insufficient ADH

secretion, results in an impairment of urine concentration,

prompting large losses of water.

Urinary tract obstruction is a common affliction in the

elderly male with prostatic hypertrophy, often exacerbated

by anticholinergic medication.  Postobstructive diuresis

associated with relief of urinary tract obstruction, is

physiologically similar to nephrogenic diabetes insidious

with its inadequate renal responsiveness to vasopressin.

Gastrointestinal losses of fluid occur with vomiting,

nasogastric drainage, diarrhea, and bleeding.  In addition

to the commonly recognized etiology of diarrhea, laxative

abuse is often present but unreported in the elderly.  As

many as 40 to 60 percent of elderly persons use laxatives

regularly, in which the elderly patient may experience

unrecognized continuation of regularly ordered laxatives and

stool softeners in the setting of diarrhea.  The elderly are
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especially prone to heat-related fluid loss from excessive

sweating with inadequate volume replacement (Minaker 1995).

Often underappreciated in elderly individuals are

conditions resulting in inadequate fluid intake.  Iatrogenic

oral fluid deprivation is commonly ordered before diagnostic

or surgical procedures or, inappropriately, for edema, renal

insufficiency, or hyponatremia.  Also, gastrointestinal

problems, such as swallowing disorders, bowel obstruction,

and the unrecognized side effects of medication (nausea,

vomiting, early satiety), often preclude adequate oral fluid

intake.  A common, yet infrequently diagnosed, cause of

bowel obstruction in the elderly is ischemic bowel disease.

Numerous prescription and over-the-counter drugs can

predispose the elderly to dehydration.  The most common

class of agents at fault is diuretics such as

hydrochlorothiazide, furosemide (lasix, SK-Furosemide), or

bumetanide (BUMEX).  Other serious offenders include

excessive use of sedatives, antiphychotics, or major

tranquilizers such as diazepam (Valium, Valrelease),

lorazepam or haloperidol (Haldol).  Although such agents may

be effective in managing anxiety, pain, or paranoia, they

invariably affect the desire to drink fluids.  In addition,

alcohol abuse is often overlooked as a possible contributing

factor for dehydration in the elderly (Sansevero 1997).
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Constipation, which is a common complaint in the

elderly, is often treated with laxatives.  Overuse of these

seemingly innocuous, over-the-counter remedies can induce

severe diarrhea and acute dehydration, which can also result

in serious electrolyte abnormalities.  Nonsteroidal anti-

inflammatory drugs (NSAIDS) are frequently used by elders to

treat arthritic pain.  By inhibiting prostaglandin

synthesis, NSAIDS can disrupt fluid and electrolyte

homeostasis and cause renal vasoconstriction.  Moreover,

they are cleared renally, so even a mild impairment in

hydration status can potentiate serious damage to vulnerable

renal tissue (Sansevero 1997).

From a nutritional point of view, artificial feeding

supplements can also predispose the client to dehydration

because of their high osmolality.  Those receiving total

parental nutrition or high-protein tube feedings, or taking

nutritional supplements are prone to fluid and electrolyte

alterations and need close attention.

Other factors (Hoffman, 1991) that may also have an

effect on the fluid intake of the elderly individual

include: decreased water access due to immobility,

functional dependence, poor visual acuity, or diminished

taste and smell which may lead to decreased food and fluid

intake, and fear of oral intake due to dysphagia and

aspiration.  Nutrition intervention, such as high-protein
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diets and high-solute tube feedings, may also cause

dehydration if extra fluids are not given.

Drug effects on dehydration

For most nursing-care facilities, drug therapy is a key

component of resident care.  In the United States, persons

of age 65 or older, account for 23 to 30 percent of all

prescription drug use each year.  Surveys reveal that at

least 28 percent of residents in long-term care facilities

are on some type of medication.  Among the elderly,

analgesics, cardiovascular agents, laxatives, antacids,

vitamins, and sedatives are the most frequently used drugs

(Behrens and Blocker 1994).

For drugs to be effective, they must be absorbed into

the body, distributed through the blood stream, converted

into their active forms, and excreted by the kidneys.

Factors that can affect how this process works include: body

weight and composition, age, gender, physical condition,

food, and/or drug interactions (Behrens and Blocker 1994).

Elderly patients, particularly those with incontinence

of urine or those on diuretics, attempt to take their

medications with as little fluid as possible.  Capsules,

more often than tablets, can remain in the esophagus for 5

to 15 minutes.  This may cause irritation, ulceration,

stricture, or even more serious damages.  However, quite
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often this delay causes no abnormal esophageal

characteristics.  Patients particularly at risk are those

with hiatus hernia, stricture, and an enlarged left atrium

caused by mitral valve disease (Watson 1994).

Correct or incorrect intake of fluids may play an

important part in the chain of drug absorption and

disposition.  Drugs with poor water-soluble characteristics

will be absorbed to varying degrees, depending on the amount

of fluid used to swallow them.  Fluids may still play a more

important role.  It has been speculated that ice water,

which is frequently used in nursing homes, can delay the

dissolution of capsules.  This could become an important

factor in the case of hypnotics where rapid onset to

overcome sleep latency is desirable (Watson 1994).

The elderly often show some phase of dehydration in

response to a diminished thirst mechanism, decreased fluid

intake, or increased fluid excretion.  Dehydration leads to

a diminished plasma volume.  Plasma albumin concentrations

may, therefore, appear to be elevated.  Conversely, when

patients suffer from congestive heart failure or renal

impairment, they may see an expanded plasma volume and

decreased albumin concentrations (Munro and Young 1978,

Mitchell and Lipschitz 1982).  Furthermore, lean body

masses, the metabolically active tissue, decreases with age.

Muscular tissue decreases by 40 percent, the kidney by 9
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percent, the liver by 18 percent, and the lung by 11

percent.  This decrease is accompanied by an increase in

body fat and a decrease in total body water (Munro 1981).

Alterations in urinary excretion often result from

changes in urinary pH.  Tubular excretion/reabsorption of

some drugs follow pH-dependent kinetics.  If the urine has

an acidic pH, weak basic drugs such as amitriptyline and

chloroquine would be excreted because they will form water-

soluble salts in the urine.  Conversely, if the urine is

alkaline, these drugs would remain largely water-insoluble

and would be reabsorbed.  Thus, a continued dosing at a

predetermined level would ultimately lead to toxic plasma

levels of the drug.

Balanced protein diets will produce an acid urinary pH

(pH 5.9), while low-protein diets usually result in an

alkaline urinary pH (pH 7.5).  It is interesting to note

that citrus fruit juices, contrary to ‘expectations’,

produce alkaline urine.  Many elderly switch to low-protein

diets with advancing age, and it is reasonable to assume

that drug elimination may well change simply due to that

factor.

Minimum Data Set (MDS)

Providing care to residents of long-term care

facilities is complex and challenging work, which requires



27

clinical competence, observational skills, and assessment

expertise from all disciplines to develop individualized

care plans.  The Resident Assessment Instrument (RAI) helps

staff to gather definitive information on each resident’s

strengths and needs that must be addressed in the plan.  The

RAI also assists staff to tract changes in the resident’s

status.

The RAI helps facility staff to look at residents as

individuals for whom quality of life and quality of care are

mutually significant and necessary.  Interdisciplinary use

of the RAI meets this emphasis on the quality of care and

life.  Facilities have found that incorporating disciplines

such as dietary, social work, physical and occupational

therapy, speech language pathology, pharmacy, and activities

in the RAI process has improved resident care and

strengthened team communication.

The RAI consists of the Minimum Data Set (MDS),

Resident Assessment Protocols (RAPS), and Utilization

Guidelines.  The MDS is a core set of screening that forms

the foundation of the comprehensive assessment for all

residents of long-term care facilities.  The set includes

clinical and functional status elements including common

definitions and coding categories (Allen 1997).  The

completion of the assessment instrument has been a manual

system within each facility.  The long-term care facilities
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are required to encode and electronically transmit all

required MDS records to the State Survey Agency effective

June 22, 1998.
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METHODOLOGY

Subjects

The subjects for this study consisted of 40 elderly

residing in Lyngblomsten Care Center in St. Paul, Minnesota

during February of 1999.  The subjects included 13 men and

27 women who were all Caucasians and over the age of 60.

These subjects were free from acute illness and infections,

and did not receive enteral feedings.  Due to the personal

nature of the study, an agreement between Lyngblomsten Care

Center and the University of Wisconsin-Stout was established

(Appendix A).  The consent form was signed by the directors

of Medical Service and Food Service at Lyngblomsten Care

center.  The main agreement drawn in the consent form was

that any risks to the subjects were small, and the potential

benefits to Lyngblomsten Care Center could be significant

upon the successful completion of this study.  The study was

to be carried out in a confidential manner and Lyngblomsten

Care Center had the right to withdraw permission for

participation of all or some of the subjects.

The subjects were divided into two groups, an

independent feeding group and a dependent feeding group.  In

order to divide the subjects into these two groups, the

Minimum Data Set (MDS) was used (Allen 1997).  The MDS is a
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set of screening and assessment elements that form the

foundation of the comprehensive assessment for all residents

of long term care facilities.  Highly skilled nursing units

at Lyngblomsten Care Center reviewed the subjects for their

cognitive patterns (Section B of MDS), communication/hearing

patterns (Section C), physical functioning and structural

problems (Section G), and oral/nutritional status (Section

K) (Appendix B).

After concluding the MDS review, the subjects who

received high marks were placed in the independent feeding

group, and the subjects with low marks were placed in

dependent feeding group.  As a result, the subjects in

independent feeding group were able to feed by themselves,

and those in dependent feeding group needed full or partial

assistance in feeding themselves.  In this study, a total of

18 participants were randomly assigned to the independent

feeding group and 22 participants were randomly assigned to

the dependent feeding group.

Data Collection

In order to facilitate the data collection, the

researcher prepared a data sheet (see Appendix C) which

contained categories for gender, age, body weight,

medication number and frequency, calorie intake, and water
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intake.  The data were collected for each subject for 3

consecutive days (Tuesday, Wednesday, and Thursday) by

direct observation by the nursing staff and researcher.  The

same data sheet was used for all subjects in the independent

and dependent feeding groups.

The total calorie and water intakes were calculated

using the Calorie Count Record Sheet (see Appendix D)

created by the researcher.  The sheet contained the amount

of food and beverages consumed by each subject during

breakfast, lunch, dinner, and snack times. The same menus

were given to all subjects in both groups.  Each data sheet

represented one full day of meals, and a total of 120 data

sheets were collected during this study.

The water intake with medication was recorded by

nursing staff on the record sheet.  Nursing staff was much

more diligent recording snacks, than medications and

associated fluid on this sheet.  Information regarding the

frequency of medication dispensation and the number of

medications was recorded for each subject.  This information

was provided by a food service manager, since the researcher

did not have an access to the subjects medical records.  The

nursing staff recorded the water intake with medication.

The researcher, with the help from resident staff

members, was responsible for recording and collecting data.

However, the resident staff members were responsible for
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recording and collecting data during bed times (10 PM to 6

AM).

Data Analysis

The FPRO (Food Processor Plus) software was used to

analyze the total energy (kcal) consumed, and the total

fluid (g) taken by each subject per day.  To compare the

actual fluid intake with the recommended fluid intake, data

sheets were used to record the actual body weight of each

subject and the total energy consumed by each.  The

following three standard formulas were used in this study:

Standard 1: 30 mL fluid per kg actual body weight

(Chernoff, 1994).

Standard 2: 1 mL fluid per kcal energy consumed (Food and

Nutrition Board 1989).

Standard 3: 100 mL fluid per kg for the first 10 kg

actual body weight, 50 mL fluid per kg for

the next 10 kg actual body weight, and 15 mL

fluid per kg for the remaining kg actual body

weight (Skipper 1993).

Descriptive data analysis included determination of

means, standard deviations, and ranges of actual fluid
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intake and recommended fluid intake as determined by using

the three standard formulas.  A two-tailed t test was used

to compare whether there was any significant difference

between the groups of actual water or calories consumed.

The t-test also compared the values obtained from

subtracting each of the three calculated recommended water

intake values from actual water intake of the two groups.

This statistic indicates whether either of the two groups

were significantly more replete or deficient in recommended

water than the other.
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RESULTS

General Information

The subjects for this study consisted of elderly

residing in Lyngblomsten Care Center in St. Paul, Minnesota

during February of 1999.  The Minimum Data Set was used to

separate the subjects into two groups: an independent

feeding group and a dependent feeding group.  A data sheet

(Appendix C), prepared by the researcher, was used to

collect the data on gender, age, body weight, medication

number and frequency, calorie intake, and water intake for

each subject for three consecutive days.  The total calories

and water intakes were calculated using the Calorie Count

Record Sheet (Appendix D).

The FPRO (Food Processor Plus) software was used to

analyze the total energy (kcal) consumed by, and the total

fluid (g) taken by each subject per day.  The three standard

formulas were used to compare the actual fluid intake with

the recommended fluid intake.  Descriptive data analysis

including means, standard deviations, ranges, and a two-

tailed t test were conducted on the actual and recommended

fluid intakes.
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Gender and Age

There were 40 participants in the study, 13 males and

27 females (Table 4).  The age of participants ranged from

73 to 99, with the mean age of 87 and the median age of 87.5

(Table 5).

Table 4  Gender of Participants

Gender Number Percent
Male 13 32.5
Female 27 67.5

Table 5  Age of Participants

Age Frequency
73a 1
76 2
77 3
78 1
82 4
83 2
85 4
86 2
87 1
88 1
89 2
90 6
92 2
93 2
94 1
96 2
97 2
98 1
99 1

aMeans there is only one person with age 73.

Dependent and Independent Groups
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Of the 40 participants, 18 were independent feeders and

22 were dependent feeders.  There were 6 males and 16

females in the dependent feeding group and 7 males and 11

females in the independent feeding group (Table 6).

Table 6  Classification by Independent or Dependent
Feeders

Groups Total Number Males Females
Dependent 22 6 16
Independen 18 7 11

Dependent feeders were defined as those who needed full

or partial assistance in feeding themselves. The age range

of dependent feeders was 73 to 99, with the mean age of 86.2

years.  Independent feeders had a tendency to be older with

the age range of 76 to 97, with the mean age of 87.9 years

(Table 7).

Body Weight

The participants ranged from 33.6 kg to 98.2 kg in

weight.  The mean weight was 63.1 kg and the median weight

was 59.85 kg.  The body weight ranged from 33.6 kg to 96.4

Table 7  Range of Age in Dependent and Independent
Feeding Groups
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Dependent Frequency Independent Frequency
73 1 76 1
76 1 78 1
77 3 82 2
82 2 83 1
83 1 85 3
85 1 89 1
86 2 90 3
87 1 92 1
88 1 93 1
89 1 94 1
90 3 96 2
92 1 97 1
93 1
97 1
98 1
99 1

kg for the dependent feeding group, with the mean of 60.17

kg.  The mean body weight of independent feeders was 66.7

kg, which was slightly higher than dependent feeders.  The

body weight of independent feeders ranged from 41.8 kg to

98.2 kg (Table 8).

Medications

Participants were prescribed from 1 to 10 medications

per day, and the mean number of medications was 5.225.  The

mean number of medications taken by dependent feeders was

4.59, compared to 6 medications taken by independent feeders
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(Table 9).  The medications were taken once per day to five

times per day, with the mean number of 3.15 times

Table 8  Body Weight (kg) of Dependent and Independent
Feeders

Dependent Frequency Independent Frequency
33.6 1 41.8 1
43.9 1 48.2 1
44.5 3 49.5 1
45.0 1 50.5 2
50.0 1 57.3 2
51.4 1 61.8 1
53.4 1 62.3 1
55.5 1 63.2 1
55.9 2 64.3 1
57.9 1 75.5 2
63.6 1 79.5 1
67.3 1 80.0 1
69.3 1 90.2 1
70.0 1 95.0 1
73.6 1 98.2 1
74.5 1
85.5 1
87.7 1
96.4 1

per day.  Both dependent and independent feeders took the

medications from 1 to 5 times per day.  The mean number of

times dependent feeders took medications was 3.22 versus

3.05 times for the independent feeders (Table 10).
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Table 9  Number of Medications taken by Dependent and
Independent Feeders

Medication Dependent Independent Total
1 3 2 5
2 2 0 2
3 2 0 2
4 5 2 7
5 1 3 4
6 4 3 7
7 3 3 6
8 1 2 3
9 0 2 2
10 1 1 2

Table 10  Frequency of Medications Taken Per Day by
Dependent and Independent Feeders

Times/Day Dependent Independent Total
1 1 2 3
3 14 12 26
4 7 3 10
5 0 1 1

Water and Caloric Intakes

The average water intake over the three-day period was

1417 grams, and the individual water intake ranged from 602

to 2374 grams.  The average water intake for dependent

feeders ranged from 602 to 2374 grams, with the mean water

of 1392 grams.  This was only slightly, but not

significantly, lower than the mean intake of 1447 grams of

independent feeders, with the range from 1005 to 2083 grams

(Table 11).
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The caloric intake over the three days ranged from 546

to 2649 kcal, with the mean caloric intake of 1639 kcal.

The calorie intake of dependent feeders for the 3 days

ranged from 546 to 2649 kcal, with the mean of 1549 kcal,

whereas the calorie intake of independent feeders ranged

from 1002 to 2492 kcal, with the mean of 1750 kcal (Table

12).

Table 11  Total Water Intake (g) for Dependent and
Independent Feeders

Dependent Frequency Independent Frequency
602 1 1005 1
669 1 1024 1
678 1 1128 1
738 1 1161 1
886 1 1165 1
1124 1 1170 1
1201 1 1328 1
1221 1 1363 1
1313 1 1426 1
1337 1 1430 1
1461 1 1460 1
1474 1 1480 1
1506 1 1507 1
1567 1 1558 1
1638 1 1776 1
1647 1 1920 1
1676 1 2071 1
1706 1 2083 1
1745 1
1831 1
2231 1
2374 1
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Table 12  Total Energy (kcal) for Dependent and
Independent Feeders

Dependent Frequency Independent Frequency
546 1 1002 1
586 1 1172 1
640 1 1288 1
1169 1 1345 1
1180 1 1399 1
1190 1 1415 1
1320 1 1519 1
1474 1 1526 1
1475 1 1696 1
1505 1 1713 1
1544 1 1795 1
1677 1 1909 1
1734 1 2075 1
1738 1 2172 1
1863 1 2232 1
1924 1 2316 1
1937 1 2444 1
2009 1 2492 1
2081 1
2302 1
2649 1

Comparison of Actual and Calculated Water Intakes

The first method by which recommended water intake was

determined, used body weight utilizing the formula, 30 mL

water per kg body weight.  Only nine of the forty

participants consumed equal or greater than the recommended

amount of water (Table 13).  Of the nine, seven were

dependent feeders and only two were independent feeders.

Results ranged from –1776 to 214 mL with the mean value of
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–553.5 mL for independent feeders and –1441 to 772 mL with

the mean value of –413.2 mL for dependent feeders.  A (-)

negative sign preceding the number indicates mL of water

deficiency when compared to calculated value.

When water intake was calculated by the second formula,

1 mL water/kcal consumed, only 10 of the 40 participants

consumed equal or greater amounts than the recommended

(Table 14).  Of the ten, 4 were independent feeders and 6

were dependent feeders.  The range for independent feeders

was from –1007.0 to 159.0 mL, with the mean value of –303.05

mL.  The range for dependent feeders was from –614.0 to

281.0 mL, with the mean value of –157.36 mL.

The third formula was 100 mL fluid per kg for the first

10 kg actual body weight, 50 mL fluid per kg for the next 10

kg actual body weight, and 15 mL fluid per kg for the

remaining kg actual body weight.  When water recommendation

was determined using this formula, only 2 of the 40

participants obtained enough water (Table 15).  The two

participants who obtained enough water were dependent

feeders, and none of the independent feeders obtained enough

water.  The range for dependent feeders was from –1416.0 to

373.0 mL, with the mean value of –710.6 mL.  The range for

independent feeders was from –1503.0 to –51.5 mL, with the

mean value of –753.0.
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Table 13  Difference Between Water Consumed and Calculated
by First Method for Dependent and Independent Feeders

Dependent Frequency Independent Frequency
-1441.0 1 -1776.0 1
-1381.0 1 -1241.0 1
-1170.0 1 -1226.0 1
-1147.0 1 -1137.0 1
-1068.0 1 -1074.0 1
-858.0 1 -827.0 1
-822.0 1 -764.0 1
-729.0 1 -558.0 1
-561.0 1 -470.0 1
-533.0 1 -347.0 1
-449.0 1 -329.0 1
-406.0 1 -249.0 1
-203.0 1 -157.0 1
-188.0 1 -152.0 1
-134.0 1 -55.0 1
2.00a 1 -16.0 1
41.0 1 201.0 1
96.0 1 214.0 1
144.0 1
326.0 1
554.0 1
772.0 1

aNumbers in bold represent the nine participants who obtained adequate water
intake when actual water intake was compared to the formula (30 mL water per kg
body weight).

Two-Tailed t test on Dependent and Independent Variables

Results from the t test showed t values ranging from

0.3 for water difference consumed using formula 3, to –1.8

for the number of medication types taken.  The two-tailed

probability estimates ranged from 0.08 for number of

medication types taken, to 0.76 for water difference

consumed using formula 3.  However, there were no
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significant differences in any variable (age, medication

types and frequency, average Kcal, average water or water

differences) as calculated by all three formulas between

these two groups (Table 16).

Table 14  Difference Between Water Consumed and Calculated
by Second Method for Dependent and Independent Feeders

Dependent Frequency Independent Frequency
-614.0 1 -1007.0 1
-500.0 1 -725.0 1
-443.0 1 -689.0 1
-418.0 1 -668.0 1
-333.0 1 -667.0 1
-323.0 1 -429.0 1
-304.0 1 -421.0 1
-290.0 1 -396.0 1
-275.0 1 -283.0 1
-273.0 1 -163.0 1
-168.0 1 -138.0 1
-162.0 1 -71.0 1
-118.0 1 -59.0 1
-71.0 1 -2.0 1
-70.0 1 8.0 1
-28.0 1 15.0 1
56.0a 1 81.0 1
92.0 1 159.0 1
98.0 1
154.0 1
247.0 1
281.0 1

aNumbers in bold represent the nine participants who obtained adequate water
intake when actual water intake was compared to the formula (1 mL water per kcal
consumed).
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Table 15  Difference Between Water Consumed and Calculated
by Third Method for Dependent and Independent Feeders

Dependent Frequency Independent Frequency
-1416.0 1 -1503.0 1
-1399.5 1 -1308.5 1
-1358.5 1 -1204.5 1
-1272.0 -1073.0
-1202.5 1 -999.5 1
-1102.0 1 -898.5 1
-1018.5 1 -849.0 1
-981.5 1 -834.5 1
-901.0 1 -822.0 1
-811.5 1 -722.0 1
-683.0 1 -620.0 1
-666.5 1 -614.5 1
-657.0 1 -594.5 1
-564.5 1 -497.5 1
-530.5 1 -493.0 1
-397.5 1 -329.0 1
-378.5 1 -139.5 1
-333.0 1 -51.5 1
-326.5 1
-199.0 1
192.5 1
373.0 1

aNumbers in bold represent the nine participants who obtained adequate water
intake when actual water intake was compared to the formula (100 mL fluid per kg
for the first 10 kg actual body weight, 50 mL fluid per kg for the next 10 kg
actual body weight, and 15 mL fluid per kg for the remaining kg actual body
weight).



46

Table 16  Comparison of Dependent versus Independent
Variables Using Two-Tailed t test

Variables Groups Mean St. Err. t value 2-tailed
Age Dependen 86.2 1.56 -0.78 0.437

Independ 87.9 1.47
Weight (kg) Dependen 60.1 3.47 -1.24 0.223

Independ 66.7 3.98
Medication Dependen 4.59 0.52 -1.8 0.08

Independ 6.00 0.58
Medication Dependen 3.22 0.14 0.67 0.51
Frequency Independ 3.05 0.22
Ave. Energy Dependen 1549.4 113.8 -1.27 0.21
(kcal) Independ 1750.5 107.0
Ave Water Dependen 1392.0 102.0 -0.42 0.68
(g) Independ 1447.5 78.3
Water diff Dependen -413.2 130.9 0.75 0.46
(formula 1) Independ -553.5 132.3
Water diff Dependen -157.3 52.2 1.58 0.12
(formula 2) Independ -303.0 79.5
Water diff Dependen -710.6 105.3 0.30 0.76
(formula 3) Independ -753.0 90.8



47

DISCUSSION

Subjects and Caregivers

A study of 40 residents of Lyngblomsten Care Center in

St. Paul, Minnesota, was conducted to investigate the

adequacy of fluid intakes from meals and nonmeal feedings.

Furthermore, these subjects were divided into dependent and

independent feeding groups based on Minimum Data Set

screening test.

Unfortunately, the major obstacle encountered in this

study was that these subjects did not eat 100 percent of

their meals.  The subjects consuming significantly less than

100 percent of their meals could be at risk, since meals

themselves do provide various amounts of fluid.  For these

subjects, the awareness of caregivers and their actions

could remedy these situations.  For instance, if the meal

consumption was routinely low for a particular subject, such

that he or she was not consuming enough fluid, then the

caregiver could increase fluid intake in nonmeal feedings.

The findings suggested that caregivers should concentrate

their efforts on all elderly residents, as very few of the

population studied met the recommended water levels.
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Effects of Age and Weight on Water Intake

The number of women who participated in this study was

more than twice the number of men (Table 4).  Dependent

feeders outnumbered independent feeders 22 to 18 (Table 6),

and independent feeders were slightly older than dependent

feeders (Tables 7).  However, this difference was not

significant, and should not have affected calculated values.

The slightly, but not significant, higher average body

weight of independent feeders (66.7kg), compared to 60.1 kg

of dependent feeders (Table 8), should have impacted the

calculation of water needs.  The range of water intake

(Table 11) for dependent feeders (602 g to 2374 g) was

greater than the range for independent feeders (1005 g to

2083g), but the difference between them was not significant.

Neither dependent nor independent feeders achieved

recommendation levels.

Effects of Medication on Water Intake

The average number of medications was 1.41 higher for

the independent feeders than the dependent feeders (table

9), but the dependent feeders took medications 0.17 times

more frequently than did the independent feeders (Table 10).

These differences were not significant and probably added
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some, but not significantly, to the total water consumed.

The reason for this insignificance might have been that the

staff nurses did not record the water taken with medication

at night clearly.

Energy and Water Intake

The average calorie of dependent feeders was 1549 kcal,

compared to the average intake of independent feeders of

1750 kcal (Table 12).  This difference in caloric intake

probably added some, but not much, to the total water

consumed.  However, energy intake correlated significantly

with fluid intake.  Independent feeders consumed more

calories than dependent feeders and had higher water intake

than dependent feeders.  However, this 200 kcal difference

was not significant between the two groups.

Comparison of Actual and Calculated Water Intake

Sixty-eight percent of the dependent feeders compared

to 88.9 percent of independent feeders did not obtain the

recommended amount of water as calculated by first

formulation, 30 mL water per kg body weight (Table 13).

However, this was not a significant difference since the

majority of participants did not achieve the recommended
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level.  To put Table 13 into perspective, an additional one-

cup of water (250 mL) would put 8 additional people, 3

dependent and 5 independent feeders, into the category of

meeting the recommended amount.

There was not a significant difference between the 72

percent of dependent and 77.8 percent of independent feeders

who did not meet water recommendation as calculated based on

second formulation of kcal intake (Table 14).  Those who met

the recommended water amount included 6 dependent and 4

independent feeders.  One cup of water (250 mL) would have

placed 11 participants, 6 dependent and 5 independent

feeders, in the adequate category.

Ninety percent of the dependent feeders and 100 percent

of the independent feeders did not achieve the water

recommendation based on third formulation (Table 15).  This

meant that only 2 of 40 participants obtained enough water,

and both were dependent feeders.  In this case, adding 250

mL of water would only bring 3 participants, 1 dependent and

2 independent feeders, to the adequate level.  However,

there was not a significant difference between the two

groups.
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Two-Tailed t test

As there were not significant differences in any

variable between two groups, age, weight, medication type,

and medication frequency probably had little effect on water

recommendation of the two groups (Table 16).  Also, there

were no significant differences between the two groups in

meeting the recommendation using any of the three

formulations.  It is of concern that the number of both

groups who did not meet the recommendations calculated by

the three methods is quite high.  It was found from this

study that by drinking one or two cups of water would have

brought many more people closer to the recommendation level.

Comparison with Other Studies

Study by Chidester and Spangler

Chidester and Spangler performed a similar study in

1997.  In their study, fluid intake was collected for 40

nursing home residents for 3 consecutive days from meal and

nonmeal feedings.  The collected data were compared with the

three standards, which were the standards also used in this

study.  A two-tailed t test was used to compare actual and

recommended fluid intakes.  In their study, the subjects
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were separated into two age groups: 65 through 85 years, and

86 through 100 years.

The results from their study showed similar trends

found in this study.  When the actual and recommended fluid

intakes were compared using three standards, the subjects

received adequate fluid according to standards 1 and 2.

However, inadequate fluid amount was consumed according to

standard 3.  They found that age was not a factor in

adequacy of fluid intake, although older subjects tended to

be more dependent on fluid from meals to achieve adequate

fluid intake.  They also found a positive correlation

between fluid obtained from nonmeal feedings, and number and

frequency of medications.

The findings in this study differed from their study,

but showed similar trends.  Similar to the Chidester and

Spangler (1997) study, the results from this study showed

that age did not have a significant impact on fluid intake.

Since the subjects were separated into dependent and

independent feeding groups, dependent feeders showed a

tendency to intake less fluid than independent feeders.

This suggested that dependent feeders, who tended to have a

higher mean age, may need assistance from caregivers to

achieve adequate fluid intake.

Another similarity was that the subjects had

difficulties in meeting the water intake recommendation
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level calculated by standard 3.  In the study by Chidester

and Spangler, their subjects received adequate fluid

according to standards 1 and 2, but not 3.  In this study,

although the entire population did not meet any of the three

standards’ recommendation level, many did meet

recommendation levels computed by standards 1 and 2, but

over 90 percent did not meet standard 3 level.

There were differences between this study and the one

performed by Chidester and Spangler.  This study took

matters further by studying subjects based on dependent and

independent feeding.  The results from this study show that

caregivers play an important role in providing or offering

adequate fluid intake, especially to those who depend on

others to feed them.  The difference between the two studies

was that subjects in Chidester and Spangler study received

enough fluid whereas, in this study, there were many who

failed to receive the recommended level.

There were some variables that could have contributed

to subjects not receiving the recommended amount of water in

this study, compared to the Chidester and Spangler study.

First, since data were collected by both the researcher and

caregivers, some data might have been recorded more

accurately than other data.  Second, the sample of subjects

was different.  In the study by Chidester and Spangler, all

subjects were able to feed by themselves.  However, in this
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study, dependent feeders required caregivers’ attention.

Third, the contribution from nonmeal feedings added to the

total fluid intake in their study.  In this study, fluid

from nonmeal feedings was not significant.  A difficulty in

data collection could be reliance on the p.m. shift to

record fluid intake during the nonmeal feedings.  Finally,

since the subjects in these studies were from different

nursing homes, the role of caregivers could have

significantly impacted the results.  Education of the health

care providers about dangers of dehydration and potential

techniques to achieve optimum fluid levels may have also

differed in the two studies.

Study by Lavizzo-Mourey, Johnson, and Stolley

Lavizzo-Mourey, Johnson, and Stolley (1988) performed a

similar study on identifying the risk factors for

dehydration in acutely ill elderly nursing home residents.

Their hypothesis was that those nursing home residents who

develop dehydration associated with an acute illness,

differed from those without dehydration with regard to six

categories of clinical variables; underlying diagnoses, type

of acute illness, type of medications, level of functional

status, and time of year during which the dehydration

develops.
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In their study, 339 subjects with acute illness

requiring hospitalization in 1984 were taken from two

nursing homes.  A standard laboratory definition of

dehydration was used: serum sodium concentration greater

than 150 mg/dL, or a blood urea nitrogen to creatine ratio

(BUN: Cre) greater than 25.  One hundred and seventy-three

subjects had a serum sodium of less than 150 mg/dL and a

BUN:Cre less than 20.  These subjects were designated

controls for the purpose of this study.  Ninety-one were

thought to have significant dehydration and twelve were

severely dehydrated.  The variables in the study included

age, sex, level of care requirement, date of admission to

the hospital, underlying diagnoses, acute diagnoses,

electrolytes, BUN and creatine on admission to the hospital,

medications used within one month of discharge to the

hospital, and functional status measures.  The functional

status measures were based on the subject’s ability to eat,

toilet, dress, communicate, and walk or transfer from bed to

chair without assistance.  Three levels of feeding and

mobility status were defined: those who did not require any

assistance, those who required assistance with feeding, and

those who required tube feeding.

The results of their study showed that more female

subjects were significant or severely dehydrated than male

subjects.  The more severe cases have more chronic diagnoses
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than the less severe or the controls.  There is some trend

towards increased medications among the severely dehydrated

subjects.  All variables except the number of acute

diagnoses represented significant risk factors for

dehydration.  Age, sex, number of chronic diseases, and

number of medications were the most important risk factors

for dehydration.  Of the functional status measures,

requiring a skilled level of care and being bedridden, were

risk factors for the less severe cases.  Among those with

severe dehydration, requirements for assistance with

transfers or ambulation, as well as being bedridden and

requiring a skilled level of care, were associated with a

markedly increased risk for dehydration.

There are differences between the study performed by

Lavizzo-Mourey, Johnson, and Stolley and this researcher.

First, the age and gender did not have significant impact on

dehydration in this researcher’s study.  However, this

impact was much greater in the study done by Lavizzo-Mourey,

Johnson, and Stolley.  They concluded that women over the

age of 85 years were at greatest risk for dehydration.

Second, the effects of number and type of medications on

dehydration were more significant in the study done by

Lavizzo-Mourey, Johnson, and Stolley than in this

researcher’s study.  However, this effect might have been

significant in our study if the records were more clearly
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kept during the data-collecting process.  However, one

similar conclusion from the two studies is that the subjects

who needed the most assistance were in danger of

dehydration.
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CONCLUSIONS AND FUTURE RESEARCH

Conclusions

In this study, several conclusions could be made with

regards to dehydration in elderly.  One, it is difficult to

make generalizations regarding the elderly since they

represent a diverse group with different needs and care.

With this in mind, the researcher concludes the following

from this study:

1. Age did not have a significant impact on dehydration in

elderly.  In general, older subjects achieved less

fluid and energy intake, but this difference was

insignificant.  Older subjects tended to eat less, and

therefore, consumed less fluid intake.

2. Independent feeding subjects weighed slightly more than

dependent feeding subjects.  Therefore, independent

feeders ate more and achieved slightly higher fluid

levels than dependent feeders.  This small difference

was somewhat surprising, but since the weight

difference between the two groups were very slight,

this was expected.
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3. The number and frequency of medications added very

little to the total amount of fluid for both dependent

and independent feeders.  The number and frequency of

medications did not contribute much to the total fluid

intake in this study.  The main contributor to the

total amount in this study came from meal feedings.

4. The actual fluid intake for both groups was, in

general, less than the recommended level according to

the three standards.  Independent feeders achieved a

better success than dependent feeders, as was expected.

Both groups were more successful in achieving, or

coming closer to, the recommended levels calculated by

standards 1 and 2, but failed badly for standard 3.  In

all three cases, if the subjects were to drink one or

two cups of fluid, they would have had a much better

result.

5. This study compared well with a similar study done by

Chidester and Spangler.  Both studies concluded similar

results and trends.  The results from both studies

showed that subjects alone cannot control the fluid

level; they need professional help in achieving a more

desirable fluid level to prevent dehydration.
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6. Finally, caregivers in health care facilities need to

be educated and trained to understand and properly take

care of the needs of elderly.  They need to understand

the dangers of dehydration, especially in elderly, and

know how to treat dehydration.  This responsibility

should fall on dietetic practitioners.

Future Research

The recommendations for further study as observed by

the researcher are as follows:

1. Study the effect of drug interaction in dehydration.

It is known that different drugs act differently under

similar circumstances, especially for elderly.  This

may help caregivers to better treat elderly patients in

long-term care facilities.

2. Study how the side effects of certain drugs affect the

dehydration level in elderly.

3. Conduct a similar study including subjects from

different long-term care facilities to be more

inclusive.  This wide range of subjects could help

generalize the dehydration pattern among elderly.
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4. Compare elderly subjects from different cities,

counties, and/or countries.  The advantage of this type

of study is to observe the quality of long-term care

facilities around the country, and to target specific

areas of the country that needs assistance.

5. Identify and include other dependency factors that may

contribute to dehydration in elderly.  Identification

of these factors in future research could be very

important.
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APPENDIX A

Lyngblomsten Care Center and University of Wisconsin-Stout

Consent Form
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APPENDIX B

Minimum Data Set (MDS) – Version 2.0
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APPENDIX C

Subject Information Data



75

Dependent Feeders

ID Gende
r

Age Body Wt.
(kg/lb.)

Med. # Med.
Freq.

Total Energy
(Kcal)

Total Water
Intake( g)

1 D1 M 76 74.5/164 3 3 1924 1506
2 D2 M 82 96.4/212 6 3 1863 1745
3 D3 F 90 45.0/99 2 3 2009 1676
4 D4* F 77 53.4/117 2 3 2649 2374
5 D5* F 97 55.5/122 6 4 1734 1706
6 D6* F 90 51.4/113 1 3 2081 1638
7 D7 F 86 55.9/123 6 3 1544 1474
8 D8 F 86 55.9/123 4 3 2302 2231
9 D9 M 87 67.3/126 5 4 1677 1831
10 D10 F 89 70.0/154 6 3 1320 1567
11 D11 M 73 87.7/193 4 3 1475 1313
12 D12 F 88 57.9/127 7 4 1169 669
13 D13* F 83 33.6/74 7 4 546 602
14 D14* F 90 63.6/140 8 4 640 738
15 D15 F 77 69.3/152 4 4 1544 1221
16 D16 M 82 85.5/188 4 3 1738 1124
17 D17 F 99 50.0/110 1 1 586 678
18 D18 F 92 43.9/96 10 3 1180 1461
19 D19 M 85 44.5/98 3 3 1474 1201
20 D20* F 93 44.5/98 4 3 1505 1337
21 D21 F 77 73.6/162 1 3 1937 1647
22 D22 F 98 44.5/98 7 4 1190 886
*total dependent feeders*(22) M: 6 F: 16
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Independent Feeders

ID Gende
r

Age Body Wt.
(kg/lb.)

Med. # Med.
Freq.

Total Energy
(Kcal)

Total Water
Intake( g)

1 I1 F 82 62.3/137 5 3 2075 2083
2 I2 F 93 63.2/139 6 4 1345 1426
3 I3 M 97 50.5/111 4 3 1526 1363
4 I4 F 85 41.8/92 7 3 1288 1005
5 I5 F 90 61.8/136 5 3 2232 1507
6 I6 F 94 57.3/126 8 4 1002 1161
7 I7 M 83 80.0/176 6 3 2492 2071
8 I8 M 90 90.2/198 5 3 1909 1480
9 I9 F 90 75.5/166 1 1 1795 1128
10 I10 F 76 57.3/126 1 1 2316 1920
11 I11 M 85 75.5/166 10 5 1713 1024
12 I12 M 78 98.2/205 6 3 1172 1170
13 I13 M 85 95.0/209 8 3 2444 1776
14 I14 F 92 64.3/141 4 3 2172 1165
15 I15 M 89 48.2/106 7 3 1415 1430
16 I16 F 96 49.5/109 9 3 1399 1328
17 I17 F 96 79.5/175 9 4 1696 1558
18 I18 F 82 50.5/111 7 3 1519 1460
Total independent feeders (18) M: 7 F: 11
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APPENDIX D

Calorie Count Record Sheet
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