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The status of hydration of forty elderly, who were
residing in Lyngbl onmsten Care Center in St. Paul, M nnesota,
was investigated in this study. The subjects were further
separated into two groups using the Mninum Data Set (MDS)
screening. The MDS was used to screen and assess the
subj ects for cognitive patterns, comuni cati on/ hearing
patterns, physical functioning and structural problens, and
oral/nutritional status. Using the MDS, the subjects were
separated i nto dependent and i ndependent feedi ng groups.

The amount of food and beverages consuned by each

subj ect was recorded for three consecutive days by the



researcher and staff nmenbers. Using the the data coll ected,
the total calorie and water intakes were cal cul ated using

t he Food Processor Plus software. The actual fluid intake
was conpared with the reconmended fluid level fromthree

st andar ds.

The results obtained fromthis study showed that many
of the dependent and independent feeders were not receiving
t he reconmmended anount of fluid. According to standard 1
68% of dependent feeders and 88. 9% of i ndependent feeders
did not receive the recormmended anmount of fluid. According
to standard 2, 72% of dependent and 77. 8% of i ndependent
feeders were bel ow the recommended | evel. According to
standard 3, 90% of dependent feeders and 100% of i ndependent
feeders did not achieve the water recommendation | evel.

The results al so showed that variables such as age,
gender, weight, and nunmber and frequency of nedications did
not contribute significantly to the total amount of fluid
i ntake. These findings were consistent with other simlar

studi es done in the past.
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| NTRODUCTI ON

Dehydrati on has | ong been considered a major health
problemin the elderly. In 1991, dehydration was one of the
ten nost frequent diagnoses reported for Medicare
hospitalizations (Health Care Financing Adm nistration
[ HCFA] , unpublished data) (Warren et al. 1994). The major
concern with dehydration is that it is commonly
under di agnosed. For instance, approximtely one percent of
all hospital adm ssions is associated with hypernatremc
dehydration in which serum sodium | evels exceed 148
nEg/liter. In other instances, approximately one mllion
el derly individuals per year are admtted to acute care
hospitals with isotonic dehydration as a maj or conponent of
their clinical presentation (M naker 1995).

According to researchers and practitioners, dehydration
is one of the nost |ong-standing and pressing probl ens of
institutionalized persons (Chidester and Spangler 1997).
Federal guidelines for long-termcare facilities require
that hydration needs are met. The M ninum Data Set (a
mul ti-disciplinary assessnent and screening tool for |ong-
termcare residents) provides exanples of situations that
trigger a need for additional assessnent of dehydration

pr obl ens.



One of the major risk factors for dehydration is an
i ncrease of age; the oldest of old (those between the ages
of 85 and 99 years) are six tines nore likely to be
hospitalized for dehydration (Chernoff 1994). This is an
alarming rate since the current denographics indicate that
by the year 2000, persons 65 and ol der are expected to
represent 13 percent of the population. Wen elderly
persons fail to receive optimal hydration, they are
susceptible to problens such as urinary tract infections,
pneunoni a, pressure ulcers, confusion and disorientation
(Chi dester and Spangler 1997). The results from studies
indicate that 17.42 percent of patients admtted with a
princi pal diagnosis of dehydration died within 30 days after
adm ssion (Warren et al. 1994). Those adm tted under a
vari ety of other diagnostic categories, but with the
conconmi tant di agnosis of dehydration, were al so
significantly preventabl e. Recognizing the scope of the
probl em and identifying the pertinent risk factors are very
important in devising effective strategies for prevention.

The objective of this study is to conpare the fluid
i ntake of self-feeding elderly nursing honme residents to the
fluid intake of elderly residents who are assisted by a care
giver. The fluid intake fromfood and beverages will be
conpared to the recommended hydration | evel established for

the el derly.



REVI EW OF LI TERATURE

El derly

Definition

Al t hough 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 nonment of conception and continues
until death. Aging is a gradual process that is hardly
noti ced by anyone. The aging process usually is exam ned in
ternms of chronol ogi cal, biological, physiological and
soci ol ogi cal processes. Changes that occur as individuals
age are physical, nental, social and enotional.

According to Roe (1983), old and elderly are derogatory
ternms suggesting that a person can no | onger function
efficiently, that thought processes are slowed, or that
senility is immnent. Froma nutritional point of view, an
el derly person appears to be one who may have many factors
that inpair nutritional status. These factors include;
problenms with ingestion and digestion of food, difficulties
in absorption and utilization of nutrients, inpaired
nmet abol i sm chroni c diseases, and difficulties in anbul ating

(Neuhaus 1982).



In Anerican society, for exanple, chronol ogical age is
utilized as a basis for judgnent about a person’s stage in
l[ife (Smith 1985). In sone situations, society defines the
elderly in formal chronol ogical ternms, such as when
determining eligibility for social security benefits,
establ i shing conpul sory retirenment, and fornmul ati ng soci al
and health legislation (@ enn 1974). dausen (1972) has
indicated that aging is a course in |life that reflects the
passage of individuals along a nunber of dinensions such as
stages of work, career, health and fam |y devel opnent.

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. Oher
terms such as senior citizens, older Americans, and gol den
ages nmay be used interchangeably throughout this thesis to

indicate the elderly.

Dehydr ati on

Definition

Dehydrati on can be defined as a depletion in total body
water (TBW content due to pathologic fluid |osses,
di m ni shed water intake, or a conbination of both (G oss et
al. 1991). Another definition of dehydration is a rapid

wei ght | oss of nore that 3 percent of body wei ght (Huffman



1996). Hoffrman (1991) defined dehydration as a deficit of
relatively pure water (water alone, rather than water and
sodi un) which | eads to hypernatrem a

Wat er and sodi um i nbal ances are closely interrel ated
(Sansevero 1997). Changes in osnotic gradients, such as a
gain or loss of salt, have an effect on water bal ance.
Simlarly, sodiuminbal ances occur when there are
alterations in water volune. Water and sol ute inbal ances
can be classified as isotonic, hypertonic, or hypotonic.
Dehydrati on occurs in isotonic and hypertonic alterations,

as defined in Table 1 (Heuther 1997).

Table 1 Water and Sol ute | nbal ances

Tonicity Mechani sm

| sotonic Gain or loss of extracellular fluid (ECF)
resulting in a concentration equivalent to 0.9%
sodi um chl oride solution; no shrinking or

swel ling of cells takes place.

Hypertoni c | I nbal ance caused by a water | oss or solute gain
t hat produces an ECF concentration greater than
0. 9% sodi um chl ori de solution; cells shrink.

Hypot oni c | ntbal ance caused by a water gain or solute |oss
that results in an ECF | ess than 0.9% sodi um
chloride; cells swell.

Source: Goss CR Lindquist RD, Wolley AC, et al: Cdinical indicators of dehydration
severity in elderly patients. J Energ Med. 1991; (10): 267-74.

| sot oni ¢ dehydration occurs when there are equival ent | osses

of both sodium and water, which results in dehydration




wi t hout a change in serumosnolality. Hypertonic
dehydration is observed in hypernatrem a and hyperosnolality
(M naker 1995)

Wei nberg and Kenneth (1995) stated that several forns
of dehydration occur and nust be distinguished, since the
forms dictate the managenent. According to the authors,

i sotoni ¢ dehydration results froma bal anced | oss of water
and sodi um which can occur during conplete fasting.

Vomting and diarrhea will result in isotonic
dehydrati on because of |oss of |arge anbunts of water and
el ectrolytes in gastric contents. Hypertonic dehydration
occurs if water | osses are greater than sodium | osses. The
characteristics of hypertonic dehydration are hypernatrem a
(serum sodium |l evels > 145 mmol /L) and hyperosnolality
(serumosnolality >300 mml /kg). Fever results in |oss of
wat er through the lungs and skin, and when conbined with
limted ability to increase oral fluid intake; it is perhaps
t he nost common cause of hypernatrem c dehydrati on.

Hypot oni ¢ dehydrati on occurs when sodi um | oss exceeds water
| oss. The serum sodiumis decreased (>135 mml /L) and the
serumosnolality is low (<280 mml/kg). This type of
dehydration occurs primarily with excessive usage of

diuretics, causing excess |oss of sodium



Eval uati on of Dehydration

To eval uate the causes of dehydration, nedications
shoul d be reviewed, and nedical illnesses, bowel and bl adder
function, and any nmental status changes shoul d be assessed
(Wei nberg and M naker 1995). Signs and synptons of
dehydration vol une depl etion nay be vague, deceptive, or
even absent in elderly. Therefore, different clinical
changes nust be evaluated in ol der patients, specifically
targeting function and oral fluid intake. A study on
dehydrated states in the elderly enphasizes the need for an
age-appropri ate assessnment. These results show that age-
rel ated tendencies, such as | oss of autonom c function and
t he wi despread use of vasoactive nedications anong the
el derly, can cloud the issue (G oss et al. 1991).

The nouth is one of the nost inportant features to
assess in an older client with suspected dehydrati on.
According to Gross et al. (1991), a set of sensitive signs
and synptons that accurately correlate with clinical
dehydration in elderly popul ati ons 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 fromanong the |ist would be
i nportant for assessnent and di agnosis. Tongue furrows, dry
mucous nenbranes of the nmouth, and absent saliva pool are

hi gh correl ates for dehydration. Tongue furrows shoul d not



be confused with geographic tongue, which is a benign
finding characterized by patchy papillary loss giving rise
to a map-1i ke appearance.

Skin turgor can be observed in the ol der patient by
tenting the tissue on the forehead or over the sternum
because alterations in skin elasticity are less marked in
t hese areas. However, in Wnberg s report, skin turgor
assessnment is unreliable, and weights nay be inpracticable

in the nursing honme setting.

Table 2. dinical Indicators of Dehydration Severity
in Elderly Patients

Strongly correlative « Tongue furrows
« Tongue dryness

e Dry nucous nenbranes of the nouth
and nose

e Small or absent saliva poo
e Tongue coating

Moderately correlative |« Upper body nuscl e weakness
e Speech difficulty

e Confusion

e Sunken eyes

Weakly correl ative « Tachycardia
* Emaciation
e« Lethargy

Source: G oss CR Lindquist RD, Wolley AC, et al: dinical indicators of
dehydration severity in elderly patients. J Energ Med. 1991; (10): 267-74.

Rate and degree of filling of small veins in the foot
has al so been used to assess hydration status (Robinson and

Denmut h 1985). A dorsal foot vein can be occluded by finger




pressure at a distal point and enptied of its blood by

stroking proximally with another finger. 1In a well-hydrated
patient, the vein will fill instantly when the pressure is
rel eased. 1In a volune-depleted patient, the vein will fill

slowy, over a period |longer than three seconds.

Researchers utilizing this nmethod 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

subj ects (Robi nson and Denut h 1985).

Al t hough intake and output (1&0 records are often
important in handling patients with fluid inbal ances,
frequent inaccuracies can nake these records | ess than
reliable. According to Pflaum (1979), daily weights nay be
a nore accurate neasure of a patient’s fluid status, but
i naccuraci es can al so occur in neasuring body weights.
Therefore, both |1&0 and wei ght records shoul d be mai ntained
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.

Bl ood pressure is another neasure to assess hydration
status. Wl anin and Phillips (1981) have indicated that a
drop of at least 15 mmHg in the systolic pressure, and 10
mMg in the diastolic pressure, results when vol une-depl et ed
patients are quickly shifted froma lying to a standi ng

position.



Body tenperature may be used to observe hydration. In
younger individuals, a rise of tenperature above normal (37°

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

when assessing aged patients, it is inportant to realize
that their normal body tenperatures are often |ower than 37°

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

Clearly, dehydration and cognitive inpairnment are other
conditions that affect the progression of disability in
ol der persons. A study was conducted to devel op and
val idate a predictive nodel that would identify on adm ssion
those el ders at risk for devel opnent of delirium (Inouye et
al. 1993). O 107 elderly nedical patients 70 years or
ol der, 27 el ders devel oped deliriumduring their hospital
stay. A predictive nodel was devel oped and val i dated, and
results identified four dependent baseline risk factors for

delirium

1. Vision inpairnent
2. Severe illness
3. Cognitive inpairnent

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

Patients with deliriumwere nore acutely ill, and had
greater underlying chronic illness, denentia, and functional
disability than other patients. |In addition, deliriumoften

10



triggers a cascade of adverse events that add to the risk of
functional decline. Such conplications include falls, use
of restraints, urinary catheterization, aspiration,

mal nutrition, and dehydration (O Keeffe et al. 1997).

Ratios of blood urea nitrogen to creatinine of 25 or nore
may be found in dehydrated patients. A serum sodium/leve
greater than 148 mml per L is also an indicative of
dehydration, although normal sodium|evels nay be observed
in isotonic and hypotoni c dehydrati on even when the patient
is severely dehydrated (i.e., hypernatrem a nay be a
relatively late-finding in these types of dehydration). |If
a patient is at risk of devel opi ng dehydration, Huffman
(1996) reconmends early | aboratory eval uation consi sting of
serum el ectrol yte, urea nitrogen, and creatinine

measur enent s.

Thirst in elderly

Water is one of the nost inportant nutrients needed to
mai ntai n honeostasis in older adults (Chernoff 1994). It is
al so the nost abundant solvent or nediumin the human body.
The | oss of water may have profound consequences because of
its essential role in the regulation of cell vol une,
nutrient transport, waste renoval, intercellularity, and is
limted to the fat free conpartnent. At birth, total body

water is approximtely 80 percent, but this is slowy

11



decreased to 60-70 percent in old age. The anount of
intracellular water is closely related to cell mass, the
nmet abolically active body conpartnent. In a series of
cross-sectional studies, it has been denonstrated that the
changes in total body water with advancing age are nostly
due to decreases in intracellular water, and therefore, to

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

Tabl e 3. Common Laboratory Findings in Dehydration States

Hypertonic dehydration |« El evated BUN (>18 ny/dl)

» Packed Cell Volunme (PCV) (>40%to
50% for nmen; >37%to 47%for
wonen) .

» Elevated Hematocreit

* Elevated serum Na(>148 nEqg/L)

» Elevated urine specific gravity
(>1.025)

| sot oni ¢ dehydrati on « Normal serumosnolality (275-295
Osni Kkg)

e Low hematocrit (<40%to 50% PCV
for man; <37%to 47% for wonmen)

Source: G oss CR Lindquist RD, Wolley AC, et al: dinical indicators of
dehydration severity in elderly patients. J Energ Med. 1991; (10): 267-74.

From a physiol ogical point of view, fluid balance is
mai ntai ned in the body by a continuous dynam c interaction
between the intracellular and extracellular fluid (ECF)
conpartnments (Sansevero 1997). Osnosis guides the flow of
wat er across a seni perneabl e menbrane froman area of higher

concentration to an area of | ower concentrati on. In the

12




normal healthy state, this honeostatic nmechanismis easily
mai ntai ned. The primary regulating factors for the fluid
bal ance process are antidiruetic hornone (ADH) for water,
and al dosterone for sodium ADH is secreted as a result of
an increase in serumosnolality or a decrease in circul ating
bl ood volunme. Gsnolality is a neasure used to assess
hydration status. It is defined as the nunber of particles
of nol ecul es per weight of water (Heuther 1997). The nornal
serumosnolality of body fluids is 275 to 295 Gsm kg. Wen
there is a water deficit or an increase in sodiumrelative
to water, an increase of serumosnolality pronpts the
stinmul ati on of hypothal am ¢ osnoreceptors to induce thirst
sensations. The regulation of thirst and ADH secretion is
sumarized in Figure 1 (Heuther 1997).

Sodi um accounts for nmore than 90 percent of the ECF
cations and is hornonally regul ated by al dosterone, a
m neral ocoticoid secreted fromthe adrenal cortex. The
secretion of aldosterone is controlled by circulating bl ood
vol unes and pl asma concentrations of sodi um and potassi um
Its primary function is to increase the reabsorption of
sodi um and secretion of potassiumby the distal tubul e of
the kidney. Qher regulating factors for sodi um and water

i ncl ude the renin-angiotensin systemand the natriuretic

13
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Figure 1. Regulation of thirst and antidiuretic

hor none( ADH) secretion.
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hor none (Heuther 1997). The renin-angi otensin system

i ncreases systemc arterial pressure and regul ates renal

bl ood fl ow t hrough a nunber of conpl ex physiol ogic

mechani sms.  Natriuretic hornone is rel eased when the right
arterial pressure increases. It inhibits ADH and dil utes
urine, thereby increasing its volume. The overall effect of
natriuretic hornone is a reduction in blood vol une and
pressure (Heuther 1997)

Thirst usually occurs when the need for water has not
been realized. Studies have shown that thirst is dimnished
in ol der persons, even in nornal ol der people, with high
serum sodi um and osnolality levels (Chernoff 1994). This
may becone a serious probl em when ol der individuals becone
ill, since loss of thirst sensitivity may contribute to
severe dehydration, inpairnment of cognition, and additional
| oss of water.

Recent studies confirmthe |ong-standing clinical
observation that thirst and food intakes are inpaired in the
elderly (Mneker et al. 1985). In a series of studies, the
osnotic threshold for thirst during hypertonic saline
i nfusi on was much higher in healthy elderly subjects than in
t heir younger counterparts, with many nornal el ders not
reporting thirst despite elevations of plasma osnolality to

| evel s over 300 nOsm kg (Murphy et al. 1988). In studies of

15



wat er ingestion after intravenously induced hyperosnolality,
el derly individual s denonstrate clear reductions, conpared
with a younger group, in their water intake, and the rate of
return of plasma osnolality to baseline. Finally, the sane
i nvestigators evaluated the influence of free access to

wat er on prevention of osnolality during hypertonic saline

i nfusion. Despite equival ent increases in plasm vol une,
the ol der group displayed significantly |ess water intake,
and greater increases in plasnma osnolality than did the

younger group.

Physi ol ogi cal change in elderly

Structural and functional changes are observed in the
elderly as a result of aging. As the human body ages, the
guantity of total body water, proportional to body weight,
decreases. Mre specifically, this reduction occurs in the
intracel lular conpartnment, nmaking cells nore susceptible to
dehydration. Typically, the ol der person’s body contains
nore fat and | ess | ean nuscle nmass. These anatom cal
changes reduce the overall water content, since nuscle holds
40 percent of total body water (Lavizzo-Murey 1987).
However, changes in body weight do not directly indicate
whet her there are changes in body fat or muscle. It is

known that there is an increase in proportion of body fat to

16



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 conparison
with the third decade.

At age 25, |ean body mass constitutes approximately 47
percent of body wei ght, whereas at age 70, |ean body nass
decreases to about 36 percent (Nelson 1981). Longitudi nal
and cross-sectional studies of nen and wonmen of different
ages, neasuring | ean body mass by radi oactive potassium
counting, confirmthe continuous decline in | ean body mass
wi th age (Forbes and Bruining 1976). Progressive changes in
body conposition affect changes in individual organs and
ti ssues. According to Munro (1981), conpared to a young
adult, after the age of 70, skeletal nuscle |ost 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 | ean body nass and body water.

Renal function in elderly
The functional decline of the ol der kidney, is another
i nportant age-rel ated change affecting fluid bal ance. As
t he kidney ages, there is a gradual |oss of gloneruli, which

results in a reduced filtering surface. The organ nanifests

17



t hese changes by losing the ability to concentrate urine
effectively (Sansevero 1997). The Baltinore Longitudi nal
Study on Aging reported a nean decrease in gl omerul ar
filtration rate (GFR) of 0.75 nL per m nute per year. One
third of a sanple of 254 normal, elderly subjects reported
no decrease in renal function w th advanci ng age, suggesting
that a decline in renal function is not inmmutable.
Neverthel ess, it has been denonstrated that renal nmass does
decline, and that renal blood flow declines with age
(Chernoff 1994).

Renal concentrating ability reduces with age in humans.
In several studies, the maxi mumurine osnolality, neasured
following 12 to 24 hours of dehydration, is inversely
related to age (Lindeman et al, 1966). In one study, the
maxi mum urine osnolality is 1109 nOsm kg in 31 subjects with
the age of 20 to 39 years. In conparison, the maxi mum urine
osnolality is 1051 mOsm kg in 48 subjects with the age of 40
to 59 years, and 882 nOsm kg in 18 subjects with the age of
60 to 79 years (Rowe et al. 1976).

Renal diluting ability is also inpaired as a function
of age (Crowe et al. 1987). In water-diuresing subjects,
mnimal urine osnolality is significantly higher (92 nOsm kg
in elderly subjects vs. 52 nOsm kg in young subjects). Free
wat er clearance is also decreased (5.9 nL/mn in elderly

subjects vs. 16.2 nL/mn in young subjects). The inpairnent

18



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 |ess substantial,
decrease in older individuals (M naker 1995).

Concurrently, ADH has a di m nished effect and subtle pH
changes are no |onger recognized. An inportant
consi derati on when evaluating | aboratory values is that in
sonme cases, older adults nmay have increased bl ood urea
nitrogen (BUN) levels that nay be directly attributable to
age- associ at ed changes (Sansevero 1997). On the other hand,
insufficient dietary protein can | ower BUN | evel s, and as a
result, a nutritionally inpaired older adult may show a
normal BUN serol ogy, yet have significant inpairment in
renal functioning (Fischbach 1992).

Overall, the alteration in kidney function neans that
the ol der person is less likely to maintain an adequate
fluid bal ance and can, therefore, progress quite rapidly to
a potentially lethal state of dehydration and el ectrol yte
i mbal ance (Aaronson and Seanman 1989).

Among the el derly popul ati on, especially those over 75
years of age, the body’s ability to maintain homeostasis
declines significantly. This phenonena is directly rel ated
to a nunber of inportant predisposing factors, such as
di m ni shed thirst and decreased renal function, that nmake

the elderly nore susceptible to fluid and el ectrol yte
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i mbal ances. Froma clinical perspective, the prinmary care
practitioner has to act as a gatekeeper for those nost

vul nerabl e to dehydration. In order to successfully manage
dehydration in the elderly, it is critical for practitioners
to obtain a working know edge of these predisposing factors.
Thus, preventative strategies can be fornmulated fromthe

begi nni ng, thus avoiding the ensuring conplications.

Clinical factors for dehydration
Acut e infections, such as pneunonia and urinary tract
i nfections, are conmon in the elderly, accounting for up to
20 percent of acute hospitalizations in this population. The
associ ated fever results in increased insensible |oss of
wat er from sweating, tachypnea, and increased cellul ar
catabolism Infection of the upper urinary tract may
specifically result in reduction of the renal concentrating
ability, that may persist for weeks follow ng resol ution of
the infection. Excessive urinary |osses of water and sodi um
are very common in the sick elderly patient (M naker 1995).
The |i kel i hood of devel opi ng di abetes nellitus (DM, a
rel ati ve common gl ucose di sorder, increases with age. Wen
uncontrol l ed, as in diabetic ketoacidosis, the condition can
cause intravascular fluid volune depletion by osnotic
di uresis through the kidney (Sansevero 1997). 1In

noni nsul i n- dependent di abetes (NIDDM, glycosuria and
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pol yuria may occur when the condition is conplicated by
hyper osnol ar nonketotic coma (HHNKC). This netabolic
abnormality is characterized by extrenme glucose el evati ons,
resulting in a massive diuresis with water |osses between
4.8 and 12.6 g/liter occurring daily. Serumosnolality

i ncreases and neurol ogi ¢ changes such as stupor, correlate
with the degree of hyperosnolality (Sansevero 1997).

Di abetes insidious (D), a disorder causing insufficient ADH
secretion, results in an inpairnment of urine concentration,
pronpting large | osses of water.

Urinary tract obstruction is a conmmon affliction in the
elderly male with prostatic hypertrophy, often exacerbated
by anticholinergic nmedication. Postobstructive diuresis
associated with relief of urinary tract obstruction, is
physi ol ogically simlar to nephrogenic diabetes insidious
with its inadequate renal responsiveness to vasopressin.

Gastrointestinal |losses of fluid occur with vom ting,
nasogastric drai nage, diarrhea, and bleeding. In addition
to the commonly recogni zed etiol ogy of diarrhea, |axative
abuse is often present but unreported in the elderly. As
many as 40 to 60 percent of elderly persons use | axatives
regularly, in which the elderly patient nay experience
unrecogni zed continuation of regularly ordered | axatives and

stool softeners in the setting of diarrhea. The elderly are
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especially prone to heat-related fluid |l oss from excessive
sweating with inadequate vol unme repl acenment (M naker 1995).
O ten underappreciated in elderly individuals are
conditions resulting in inadequate fluid intake. [latrogenic
oral fluid deprivation is comonly ordered before diagnostic
or surgical procedures or, inappropriately, for edemm, renal
i nsufficiency, or hyponatrem a. Al so, gastrointestinal
probl ens, such as swal |l owi ng di sorders, bowel obstruction,
and the unrecogni zed side effects of nmedication (nausea,
vomting, early satiety), often preclude adequate oral fluid
i ntake. A common, yet infrequently diagnosed, cause of
bowel obstruction in the elderly is ischem c bowel disease.
Nuner ous prescription and over-the-counter drugs can
predi spose the elderly to dehydration. The nbst conmon
cl ass of agents at fault is diuretics such as
hydr ochl or ot hi azi de, furosem de (Il asix, SK-Furosem de), or
bumet ani de (BUVEX). O her serious offenders include
excessi ve use of sedatives, antiphychotics, or ngjor
tranquilizers such as diazepam (Valium Valrel ease),
| orazepam or hal operidol (Haldol). Although such agents may
be effective in managi ng anxi ety, pain, or paranoia, they
invariably affect the desire to drink fluids. [In addition,
al cohol abuse is often overl ooked as a possible contributing

factor for dehydration in the elderly (Sansevero 1997).
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Consti pation, which is a comon conplaint in the
elderly, is often treated with | axatives. Overuse of these
seem ngly innocuous, over-the-counter remedi es can induce
severe diarrhea and acute dehydration, which can also result
in serious electrolyte abnormalities. Nonsteroidal anti-

i nflammatory drugs (NSAIDS) are frequently used by elders to
treat arthritic pain. By inhibiting prostaglandin

synt hesis, NSAIDS can disrupt fluid and el ectrolyte
honeost asi s and cause renal vasoconstriction. Moreover,
they are cleared renally, so even a mld inpairnment in
hydrati on status can potentiate serious danage to vul nerabl e
renal tissue (Sansevero 1997).

Froma nutritional point of view, artificial feeding
suppl ements can al so predi spose the client to dehydration
because of their high osnolality. Those receiving total
parental nutrition or high-protein tube feedings, or taking
nutritional supplenents are prone to fluid and el ectrol yte
alterations and need cl ose attention.

O her factors (Hof fman, 1991) that may al so have an
effect on the fluid intake of the elderly individual
i ncl ude: decreased water access due to inmmobility,
functi onal dependence, poor visual acuity, or dimnished
taste and snell which may | ead to decreased food and fluid
i ntake, and fear of oral intake due to dysphagi a and

aspiration. Nutrition intervention, such as high-protein
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di ets and hi gh-sol ute tube feedings, may al so cause

dehydration if extra fluids are not given.

Drug effects on dehydration

For nost nursing-care facilities, drug therapy is a key
conponent of resident care. 1In the United States, persons
of age 65 or older, account for 23 to 30 percent of al
prescription drug use each year. Surveys reveal that at
| east 28 percent of residents in long-termcare facilities
are on sone type of medication. Anong the elderly,
anal gesi cs, cardiovascul ar agents, |axatives, antacids,
vitam ns, and sedatives are the nost frequently used drugs
(Behrens and Bl ocker 1994).

For drugs to be effective, they nust be absorbed into
t he body, distributed through the blood stream converted
into their active fornms, and excreted by the kidneys.
Factors that can affect how this process works include: body
wei ght and conposition, age, gender, physical condition,
food, and/or drug interactions (Behrens and Bl ocker 1994).

El derly patients, particularly those with incontinence
of urine or those on diuretics, attenpt to take their
medi cations with as little fluid as possible. Capsules,
nore often than tablets, can remain in the esophagus for 5
to 15 mnutes. This nmay cause irritation, ulceration,

stricture, or even nore serious danages. However, quite
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often this delay causes no abnornmal esophageal
characteristics. Patients particularly at risk are those
with hiatus hernia, stricture, and an enlarged left atrium
caused by mtral valve di sease (Watson 1994).

Correct or incorrect intake of fluids may play an
i nportant part in the chain of drug absorption and

di sposition. Drugs with poor water-soluble characteristics

wi |l be absorbed to varying degrees, depending on the anount
of fluid used to swallow them Fluids may still play a nore
inmportant role. It has been speculated that ice water,

which is frequently used in nursing hones, can delay the
di ssolution of capsules. This could becone an inportant
factor in the case of hypnotics where rapid onset to
overconme sleep latency is desirable (Watson 1994).

The el derly often show sonme phase of dehydration in
response to a dimnished thirst nmechani sm decreased fluid
i ntake, or increased fluid excretion. Dehydration |eads to
a di mi ni shed plasma volunme. Plasma al bum n concentrations
may, therefore, appear to be elevated. Conversely, when
patients suffer from congestive heart failure or renal
i mpai rment, they may see an expanded pl asma vol unme and
decreased al bumi n concentrations (Munro and Young 1978,
Mtchell and Lipschitz 1982). Furthernore, |ean body
masses, the netabolically active tissue, decreases with age.

Muscul ar 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 acconpani ed by an increase in
body fat and a decrease in total body water (Miunro 1981).

Alterations in urinary excretion often result from
changes in urinary pH  Tubul ar excretion/reabsorption of
sonme drugs foll ow pH dependent kinetics. |If the urine has
an acidic pH, weak basic drugs such as amtriptyline and
chl oroqui ne woul d be excreted because they will form water-
soluble salts in the urine. Conversely, if the urine is
al kal i ne, these drugs would remain |argely water-insoluble
and woul d be reabsorbed. Thus, a continued dosing at a
predeterm ned |l evel would ultimately lead to toxic plasna
| evel s of the drug.

Bal anced protein diets will produce an acid urinary pH
(pH 5.9), while lowprotein diets usually result in an
al kaline urinary pH (pH 7.5). It is interesting to note
that citrus fruit juices, contrary to ‘expectations’,
produce al kaline urine. Many elderly switch to lowprotein
diets with advancing age, and it is reasonable to assune
that drug elimnation may well change sinply due to that

factor.

M ni nrum Data Set (MDS)

Providing care to residents of |ong-termcare

facilities is conplex and chal | engi ng work, which requires
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clinical conpetence, observational skills, and assessnent
expertise fromall disciplines to devel op individualized
care plans. The Resident Assessnent |Instrunent (RAI) hel ps
staff to gather definitive information on each resident’s
strengths and needs that nust be addressed in the plan. The
RAI al so assists staff to tract changes in the resident’s
st at us.

The RAI helps facility staff to | ook at residents as
i ndi viduals for whomquality of life and quality of care are
mutual Iy significant and necessary. Interdisciplinary use
of the RAI neets this enphasis on the quality of care and
life. Facilities have found that incorporating disciplines
such as dietary, social work, physical and occupati onal
t her apy, speech | anguage pat hol ogy, pharmacy, and activities
in the RAI process has inproved resident care and
strengt hened team communi cati on.

The RAI consists of the Mninum Data Set (MDS)
Resi dent Assessnent Protocols (RAPS), and Utili zation
GQuidelines. The MDS is a core set of screening that forns
t he foundation of the conprehensive assessnent for al
residents of long-termcare facilities. The set includes
clinical and functional status elenents including common
definitions and coding categories (Al len 1997). The
conpl etion of the assessnent instrunment has been a manual

systemwi thin each facility. The long-termcare facilities
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are required to encode and electronically transmt al
required MDS records to the State Survey Agency effective

June 22, 1998.
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METHODOLOGY

Subj ect s

The subjects for this study consisted of 40 elderly
residing in Lyngbl onmsten Care Center in St. Paul, M nnesota
during February of 1999. The subjects included 13 nmen and
27 wonen who were all Caucasians and over the age of 60.
These subjects were free fromacute illness and infections,
and did not receive enteral feedings. Due to the personal
nature of the study, an agreenent between Lyngbl onsten Care
Center and the University of Wsconsin-Stout was established
(Appendi x A). The consent formwas signed by the directors
of Medical Service and Food Service at Lyngbl onsten Care
center. The main agreenent drawn in the consent form was
that any risks to the subjects were small, and the potenti al
benefits to Lyngbl onsten Care Center could be significant
upon the successful conpletion of this study. The study was
to be carried out in a confidential manner and Lyngbl onst en
Care Center had the right to withdraw perm ssion for
participation of all or some of the subjects.

The subjects were divided into two groups, an
i ndependent feeding group and a dependent feeding group. In
order to divide the subjects into these two groups, the

M ni mum Data Set (MDS) was used (Allen 1997). The MDS is a
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set of screening and assessnent el enents that formthe
foundati on of the conprehensive assessnment for all residents
of long termcare facilities. H ghly skilled nursing units
at Lyngbl onsten Care Center reviewed the subjects for their
cognitive patterns (Section B of MDS), commrunication/hearing
patterns (Section C), physical functioning and structural
probl ens (Section G, and oral/nutritional status (Section
K) (Appendi x B)

After concluding the MDS review, the subjects who
recei ved high marks were placed in the i ndependent feeding
group, and the subjects with | ow marks were placed in
dependent feeding group. As a result, the subjects in
i ndependent feeding group were able to feed by thensel ves,
and those in dependent feeding group needed full or partial
assistance in feeding thenselves. In this study, a total of
18 participants were randonly assigned to the independent
feeding group and 22 participants were randomy assigned to

t he dependent feedi ng group.

Data Col |l ecti on

In order to facilitate the data collection, the
researcher prepared a data sheet (see Appendix C) which
cont ai ned categories for gender, age, body weight,

medi cati on nunber and frequency, calorie intake, and water
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intake. The data were collected for each subject for 3
consecutive days (Tuesday, Wdnesday, and Thursday) by

di rect observation by the nursing staff and researcher. The
sanme data sheet was used for all subjects in the independent
and dependent feedi ng groups.

The total calorie and water intakes were cal cul ated
using the Calorie Count Record Sheet (see Appendi x D)
created by the researcher. The sheet contained the anount
of food and beverages consuned by each subject during
breakfast, lunch, dinner, and snack tines. The sanme nenus
were given to all subjects in both groups. Each data sheet
represented one full day of neals, and a total of 120 data
sheets were collected during this study.

The water intake with nmedication was recorded by
nursing staff on the record sheet. Nursing staff was mnuch
nore diligent recording snacks, than nedi cations and
associated fluid on this sheet. Information regarding the
frequency of nedication dispensation and the nunber of
medi cati ons 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 nedical records. The
nursing staff recorded the water intake with nedication.

The researcher, with the help fromresident staff
menbers, was responsible for recording and col |l ecti ng dat a.

However, the resident staff nmenbers were responsible for
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recording and collecting data during bed tinmes (10 PMto 6

AM) .

Dat a Anal ysi s

The FPRO (Food Processor Plus) software was used to

anal yze the total energy (kcal) consunmed, and the total

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

actual fluid intake with the recommended fluid intake, data

sheets were used to record the actual body wei ght of each

subj ect and the total energy consuned by each. The

following three standard fornulas were used in this study:

St andard 1:

St andard 2:

St andard 3:

30 nL fluid per kg actual body wei ght
(Chernoff, 1994).

1 nL fluid per kcal energy consunmed (Food and
Nutrition Board 1989).

100 nL fluid per kg for the first 10 kg
actual body weight, 50 nL fluid per kg for
the next 10 kg actual body weight, and 15 niL
fluid per kg for the remai ning kg actual body
wei ght ( Ski pper 1993).

Descriptive data anal ysis included determ nation of

means, standard devi ations, and ranges of actual fluid
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i ntake and recommended fluid intake as determ ned by using
the three standard fornulas. A two-tailed t test was used
to conmpare whether there was any significant difference

bet ween the groups of actual water or calories consuned.
The t-test al so conpared the val ues obtai ned from
subtracting each of the three cal cul ated reconmended wat er

i ntake val ues fromactual water intake of the two groups.
This statistic indicates whether either of the two groups
were significantly nore replete or deficient in recommended

wat er than the other.
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RESULTS

CGeneral Information

The subjects for this study consisted of elderly
residing in Lyngbl onmsten Care Center in St. Paul, M nnesota
during February of 1999. The M ninum Data Set was used to
separate the subjects into two groups: an independent
feeding group and a dependent feeding group. A data sheet
(Appendi x C), prepared by the researcher, was used to
coll ect the data on gender, age, body weight, nedication
nunber and frequency, calorie intake, and water intake for
each subject for three consecutive days. The total calories
and water intakes were cal cul ated using the Cal orie Count
Record Sheet (Appendix D).

The FPRO (Food Processor Plus) software was used to
anal yze the total energy (kcal) consunmed by, and the total
fluid (g) taken by each subject per day. The three standard
formul as were used to conpare the actual fluid intake with
the reconmmended fluid intake. Descriptive data analysis
i ncl udi ng nmeans, standard devi ations, 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 nean age of 87 and the nedian age of 87.5
(Table 5).

Tabl e 4 Gender of Participants

Gender Nunber Per cent
Mal e 13 32.5
Femal e 27 67.5

Table 5 Age of Participants

Age Fr equency
73°
76
77
78
82
83
85
86
87
88
89
90
92
93
94
96
97
98
99

Means there is only one person with age 73.

FIERININERNINOINER| (NN R WIN| -

Dependent and | ndependent G oups
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O the 40 participants, 18 were independent feeders and
22 were dependent feeders. There were 6 males and 16
femal es in the dependent feeding group and 7 males and 11

femal es in the independent feeding group (Table 6).

Table 6 Cassification by |Independent or Dependent

Feeder s
G oups Tot al Nunber Mal es Fenal es
Dependent 22 6 16
| ndependen 18 7 11

Dependent feeders were defined as those who needed ful
or partial assistance in feeding thenselves. The age range
of dependent feeders was 73 to 99, wth the nmean age of 86.2
years. | ndependent 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 Wi ght

The participants ranged from33.6 kg to 98.2 kg in
wei ght. The nean wei ght was 63.1 kg and the nedi an wei ght
was 59.85 kg. The body weight ranged from 33.6 kg to 96.4

Tabl e 7 Range of Age in Dependent and | ndependent
Feedi ng G oups
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Dependent Fr equency | ndependent Fr equency
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 nean of 60.17
kg. The nean body wei ght of independent feeders was 66.7

kg, which was slightly higher than dependent feeders. The
body wei ght of independent feeders ranged from41.8 kg to

98.2 kg (Table 8).

Medi cati ons

Participants were prescribed from1 to 10 nedi cations
per day, and the nmean nunber of nedications was 5.225. The
mean nunber of nedications taken by dependent feeders was

4.59, conpared to 6 nedications taken by independent feeders
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(Tabl e 9). The nedications were taken once per day to five

times per day, with the nmean nunber of 3.15 tines

Tabl e 8 Body Wi ght (kg) of Dependent and | ndependent

Feeders
Dependent Fr equency | ndependent Fr equency

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 i ndependent feeders took the
medi cations from1 to 5 tinmes per day. The mean nunber of
ti mes dependent feeders took nedications was 3.22 versus

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

| ndependent Feeders

Medi cati on Dependent | ndependent Tot al
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

1417

to 2374 grans.

Tabl e 10 Frequency of Medications Taken Per

Dependent and | ndependent Feeders

Ti mes/ Day Dependent | ndependent | Tot al
1 1 2 3

3 14 12 26

4 7 3 10

5 0 1 1

Day by

Water and Cal ori c | ntakes

The average water intake over the three-day period was

grans, and the individual water intake ranged from 602

The average water intake for dependent

feeders ranged from 602 to 2374 grans, with the nmean water

of 1392 grans.
significantly,

i ndependent feeders,

This was only slightly, but not
| oner than the mean intake of 1447 grans of

with the range from 1005 to 2083 grans

(Tabl e 11).
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The caloric intake over the three days ranged from 546
to 2649 kcal, with the nmean caloric intake of 1639 kcal.
The calorie intake of dependent feeders for the 3 days
ranged from 546 to 2649 kcal, with the nmean of 1549 kcal,
whereas the calorie intake of independent feeders ranged
from 1002 to 2492 kcal, with the nmean of 1750 kcal (Table
12).

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

Dependent Fr equency | ndependent Fr equency
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

40



Table 12 Total Energy (kcal) for Dependent and
| ndependent Feeders

Dependent Fr equency | ndependent Fr equency
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

Conpari son of Actual and Cal cul ated Water | ntakes

The first nethod by which recomended water intake was
determ ned, used body weight utilizing the fornula, 30 nL
wat er per kg body weight. Only nine of the forty
partici pants consuned equal or greater than the recomended
anount of water (Table 13). O the nine, seven were
dependent feeders and only two were independent feeders.

Results ranged from-1776 to 214 nL with the nean val ue of
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-553.5 L for independent feeders and —-1441 to 772 mL with
t he nean value of —-413.2 nL for dependent feeders. A (-)
negati ve sign preceding the nunber indicates nL of water
defici ency when conpared to cal cul ated val ue.

When water intake was cal cul ated by the second fornul a,
1 nL water/kcal consunmed, only 10 of the 40 participants
consuned equal or greater anounts than the reconmended
(Table 14). O the ten, 4 were independent feeders and 6
wer e dependent feeders. The range for independent feeders
was from-1007.0 to 159.0 niL, with the nean val ue of -303.05
nm.. The range for dependent feeders was from-614.0 to
281.0 nL, with the nean val ue of -157.36 ni.

The third formula was 100 niL fluid per kg for the first
10 kg actual body weight, 50 nmL fluid per kg for the next 10
kg actual body weight, and 15 nL fluid per kg for the
remai ni ng kg actual body weight. Wen water reconmendation
was determned using this forrmula, only 2 of the 40
partici pants obtai ned enough water (Table 15). The two
partici pants who obtai ned 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 m., with the nean value of -710.6 nL. The range for
i ndependent feeders was from-1503.0 to -51.5 nL, with the

mean val ue of -753.0.
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Table 13 Difference Between Water Consunmed and Cal cul at ed
by First Method for Dependent and | ndependent Feeders

Dependent Fr equency | ndependent Fr equency
-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

2.00° 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

Nunbers in bold represent the nine participants who obtai ned adequate water
i nt ake when actual water intake was conpared to the formula (30 nL water per kg
body wei ght).

Two-Tailed t test on Dependent and | ndependent Vari abl es

Results fromthe t test showed t val ues ranging from
0.3 for water difference consuned using fornula 3, to -1.8
for the nunber of nedication types taken. The two-tailed
probability estimtes ranged from 0.08 for nunber of
nmedi cation types taken, to 0.76 for water difference

consuned using fornmula 3. However, there were no
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significant differences in any variable (age,
types and frequency,
di fferences) as cal cul ated by al

t hese two groups (Table 16).

Table 14 Difference Between Water
by Second Met hod for

aver age Kcal,

medi cati on
average water or water

three formul as between

Consumed and Cal cul at ed
Dependent and | ndependent Feeders

Dependent Fr equency | ndependent Fr equency
-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. 0° 1 81.0 1
92.0 1 159.0 1
98.0 1
154. 0 1
247.0 1
281.0 1

Nunbers in bold represent the nine participants who obtai ned adequate water

i ntake when actual water intake was conpared to the formula (1 nL water per kca

consuned) .
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Table 15 Difference Bet wen Water Consunmed and Cal cul at ed
by Third Method for Dependent and | ndependent Feeders

Dependent Fr equency | ndependent Fr equency
-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

Nunbers in bold represent the nine participants who obtai ned adequate water

i ntake when actual water intake was conpared to the fornula (100 nL fluid per kg
for the first 10 kg actual body weight, 50 nL fluid per kg for the next 10 kg
actual body weight, and 15 nlL fluid per kg for the remai ning kg actual body

wei ght) .
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Tabl e 16 Conparison of Dependent versus |ndependent
Variables Using Two-Tailed t test

Vari abl es G oups Mean St. Err. t val ue 2-tailed

Age Dependen 86. 2 1.56 -0.78 0. 437
| ndepend 87.9 1. 47

Wei ght (kg) | Dependen 60. 1 3. 47 -1.24 0. 223
| ndepend 66. 7 3.98

Medi cati on Dependen 4.59 0.52 -1.8 0. 08
| ndepend 6. 00 0. 58

Medi cati on Dependen 3.22 0.14 0. 67 0.51

Frequency | ndepend 3. 05 0.22

Ave. Enerqy | Dependen 1549. 4 113. 8 -1.27 0.21

(kcal) | ndepend 1750. 5 107.0

Ave Wat er Dependen 1392. 0 102.0 -0.42 0. 68

(9) | ndepend 1447.5 78. 3

Water diff Dependen -413.2 130.9 0.75 0. 46

(formula 1) | I ndepend -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

46




DI SCUSSI ON

Subj ects and Careqivers

A study of 40 residents of Lyngblonsten Care Center in
St. Paul, M nnesota, was conducted to investigate the
adequacy of fluid intakes frommeal s and nonneal feedings.
Furthernore, these subjects were divided into dependent and
i ndependent feedi ng groups based on M ni num Dat a Set
screening test.

Unfortunately, the major obstacle encountered in this
study was that these subjects did not eat 100 percent of
their neals. The subjects consum ng significantly | ess than
100 percent of their nmeals could be at risk, since neals
t hensel ves do provi de various anmounts of fluid. For these
subj ects, the awareness of caregivers and their actions
could renedy these situations. For instance, if the neal
consunption was routinely low for a particular subject, such
that he or she was not consum ng enough fluid, then the
caregiver could increase fluid intake in nonneal feedings.
The findi ngs suggested that caregivers should concentrate
their efforts on all elderly residents, as very few of the

popul ati on studi ed nmet the recommended water |evels.
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Ef fects of Age and Wi ght on Water | ntake

The nunber of women who participated in this study was
nore than tw ce the nunber of nmen (Table 4). Dependent
f eeders out nunbered i ndependent feeders 22 to 18 (Table 6),
and i ndependent feeders were slightly ol der than dependent
feeders (Tables 7). However, this difference was not
significant, and should not have affected cal cul ated val ues.
The slightly, but not significant, higher average body
wei ght of i ndependent feeders (66.7kg), conpared to 60.1 kg
of dependent feeders (Table 8), should have inpacted the
cal cul ation of water needs. The range of water intake
(Tabl e 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.
Nei t her dependent nor independent feeders achi eved

reconmendati on | evel s.

Ef fects of Medication on Water | nt ake

The average nunber of nedications was 1.41 higher for
t he i ndependent feeders than the dependent feeders (table
9), but the dependent feeders took nedications 0.17 tines
nore frequently than did the independent feeders (Table 10).

These differences were not significant and probably added
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sonme, but not significantly, to the total water consuned.
The reason for this insignificance m ght have been that the
staff nurses did not record the water taken with nmedication

at night clearly.

Energy and Water | ntake

The average cal ori e of dependent feeders was 1549 kcal,
conpared to the average intake of independent feeders of
1750 kcal (Table 12). This difference in caloric intake
probably added sone, but not nuch, to the total water
consuned. However, energy intake correlated significantly
with fluid intake. |ndependent feeders consunmed nore
cal ories than dependent feeders and had hi gher water intake
t han dependent feeders. However, this 200 kcal difference

was not significant between the two groups.

Conmpari son of Actual and Cal cul ated Water | ntake

Si xty-ei ght percent of the dependent feeders conpared
to 88.9 percent of independent feeders did not obtain the
recommended ampunt of water as cal cul ated by first
formul ation, 30 nmL water per kg body wei ght (Table 13).
However, this was not a significant difference since the

majority of participants did not achieve the reconmended
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level. To put Table 13 into perspective, an additional one-
cup of water (250 nmL) would put 8 additional people, 3
dependent and 5 independent feeders, into the category of
nmeeti ng the recomended anount.

There was not a significant difference between the 72
percent of dependent and 77.8 percent of independent feeders
who did not neet water recommendati on as cal cul ated based on
second fornul ati on of kcal intake (Table 14). Those who net
t he recommended wat er anount included 6 dependent and 4
i ndependent feeders. One cup of water (250 nL) woul d have
pl aced 11 participants, 6 dependent and 5 i ndependent
feeders, in the adequate category.

Ni nety percent of the dependent feeders and 100 percent
of the independent feeders did not achieve the water
recommendati on based on third fornulation (Table 15). This
meant that only 2 of 40 participants obtai ned enough wat er,
and both were dependent feeders. |In this case, adding 250
nmL 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

gr oups.
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Two-Tailed t test

As there were not significant differences in any
vari abl e between two groups, age, weight, medication type,
and nedi cati on frequency probably had little effect on water
recommendati on of the two groups (Table 16). Al so, there
were no significant differences between the two groups in
nmeeti ng the reconmendati on using any of the three
formulations. It is of concern that the nunber of both
groups who did not neet the recomendations cal cul ated by
the three nethods is quite high. It was found fromthis
study that by drinking one or two cups of water would have

brought many nore people closer to the recomrendation |evel.

Conmparison with G her Studies

Study by Chi dester and Spangl er

Chi dester and Spangler perforned a simlar study in
1997. In their study, fluid intake was collected for 40
nursi ng home residents for 3 consecutive days from neal and
nonneal feedings. The collected data were conpared with the
t hree standards, which were the standards also used in this
study. A two-tailed t test was used to conpare 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 t hrough 100 years.

The results fromtheir study showed simlar trends
found in this study. When the actual and recomrended fluid
i nt akes were conpared using three standards, the subjects
recei ved adequate fluid according to standards 1 and 2.
However, inadequate fluid amunt was consuned according to
standard 3. They found that age was not a factor in
adequacy of fluid intake, although ol der subjects tended to
be nore dependent on fluid fromneals to achi eve adequate
fluid intake. They also found a positive correlation
bet ween fl uid obtained fromnonneal feedings, and nunber and
frequency of nedications.

The findings in this study differed fromtheir study,
but showed simlar trends. Simlar to the Chidester and
Spangl er (1997) study, the results fromthis study showed
that age did not have a significant inpact on fluid intake.
Since the subjects were separated into dependent and
i ndependent feedi ng groups, dependent feeders showed a
tendency to intake less fluid than i ndependent feeders.
Thi s suggested that dependent feeders, who tended to have a
hi gher nean age, may need assi stance from caregivers to
achi eve adequate fluid intake.

Another simlarity was that the subjects had

difficulties in neeting the water intake reconmendati on
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| evel calculated by standard 3. 1In the study by Chidester
and Spangler, their subjects received adequate fluid
according to standards 1 and 2, but not 3. In this study,

al t hough the entire population did not neet any of the three
standards’ recomendation |level, many did neet
recommendation | evels conputed by standards 1 and 2, but
over 90 percent did not neet standard 3 | evel.

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
i ndependent feeding. The results fromthis study show t hat
caregivers play an inportant 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 Spangl er study received
enough fluid whereas, in this study, there were many who
failed to receive the recommended | evel.

There were sone vari abl es that could have contri buted
to subjects not receiving the reconmended anount of water in
this study, conpared to the Chidester and Spangl er study.
First, since data were collected by both the researcher and
caregivers, sone data m ght have been recorded nore
accurately than other data. Second, the sanple of subjects
was different. |In the study by Chidester and Spangler, al

subj ects were able to feed by thensel ves. However, in this
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study, dependent feeders required caregivers’ attention.
Third, the contribution fromnonneal feedings added to the
total fluid intake in their study. 1In this study, fluid
from nonneal feedings was not significant. A difficulty in
data collection could be reliance on the p.m shift to
record fluid intake during the nonneal feedings. Finally,
since the subjects in these studies were fromdifferent
nursi ng honmes, the role of caregivers could have
significantly inpacted the results. Education of the health
care provi ders about dangers of dehydration and potenti al
techni ques to achieve optimumfluid | evels may have al so

differed in the two studies.

Study by Lavi zzo- Mourey, Johnson, and Stoll ey

Lavi zzo- Mour ey, Johnson, and Stolley (1988) perforned a
simlar study on identifying the risk factors for
dehydration in acutely ill elderly nursing hone residents.
Their hypot hesis was that those nursing honme residents who
devel op dehydration associated with an acute ill ness,
differed fromthose w thout dehydration with regard to six
categories of clinical variables; underlying diagnoses, type
of acute illness, type of nedications, |evel of functional
status, and tine of year during which the dehydration

devel ops.
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In their study, 339 subjects with acute illness
requiring hospitalization in 1984 were taken fromtwo
nursi ng homes. A standard | aboratory definition of
dehydration was used: serum sodi um concentrati on greater
than 150 ng/dL, or a blood urea nitrogen to creatine ratio
(BUN: Cre) greater than 25. One hundred and seventy-three
subj ects had a serum sodi um of | ess than 150 ng/dL and a
BUN: Cre | ess than 20. These subjects were designated
controls for the purpose of this study. N nety-one were
t hought to have significant dehydration and twelve were
severely dehydrated. The variables in the study included
age, sex, level of care requirenent, date of admi ssion to
t he hospital, underlying di agnoses, acute diagnoses,
el ectrolytes, BUN and creatine on adm ssion to the hospital,
medi cati ons used within one nonth of discharge to the
hospital, and functional status neasures. The functional
status nmeasures were based on the subject’s ability to eat,
toilet, dress, communicate, and wal k or transfer frombed to
chair wi thout assistance. Three |levels of feeding and
mobi lity status were defined: those who did not require any
assi stance, those who required assistance with feeding, and
t hose who required tube feeding.

The results of their study showed that nore femal e
subj ects were significant or severely dehydrated than mal e

subj ects. The nore severe cases have nore chroni c di agnoses
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than the | ess severe or the controls. There is sone trend
towards i ncreased nedi cati ons anong the severely dehydrated
subj ects. All variables except the nunber of acute
di agnoses represented significant risk factors for
dehydration. Age, sex, nunber of chronic diseases, and
nunber of medications were the nost inportant risk factors
for dehydration. O the functional status neasures,
requiring a skilled | evel of care and bei ng bedri dden, were
risk factors for the |l ess severe cases. Anong those with
severe dehydration, requirenents for assistance with
transfers or anbul ation, as well as being bedridden and
requiring a skilled | evel of care, were associated with a
mar kedl y increased risk for dehydration.

There are differences between the study perfornmed by
Lavi zzo- Mour ey, Johnson, and Stolley and this researcher.
First, the age and gender did not have significant inpact on
dehydration in this researcher’s study. However, this
i mpact was nmuch greater in the study done by Lavi zzo- Mour ey,
Johnson, and Stolley. They concluded that wonen over the
age of 85 years were at greatest risk for dehydration
Second, the effects of nunber and type of nedications on
dehydration were nore significant in the study done by
Lavi zzo- Mour ey, Johnson, and Stolley than in this
researcher’s study. However, this effect m ght have been

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

simlar conclusion fromthe two studies is that the subjects
who needed the nobst assistance were in danger of

dehydrat i on.
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CONCLUSI ONS AND FUTURE RESEARCH

Concl usi ons

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.
Wth this in mnd, the researcher concludes the follow ng

fromthis study:

1. Age did not have a significant inpact on dehydration in
elderly. In general, older subjects achieved |ess
fluid and energy intake, but this difference was
insignificant. O der subjects tended to eat |ess, and

therefore, consuned |ess fluid intake.

2. I ndependent feeding subjects weighed slightly nore than
dependent feeding subjects. Therefore, independent
feeders ate nore and achi eved slightly higher fluid
| evel s than dependent feeders. This small difference
was sonewhat surprising, but since the weight
di fference between the two groups were very slight,

this was expect ed.
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The nunber and frequency of nedications added very
little to the total amount of fluid for both dependent
and i ndependent feeders. The nunber and frequency of
medi cations did not contribute nmuch to the total fluid
intake in this study. The main contributor to the

total anmount in this study canme from neal feedings.

The actual fluid intake for both groups was, in
general, less than the reconmended | evel according to
the three standards. |ndependent feeders achieved a
better success than dependent feeders, as was expect ed.
Bot h groups were nore successful in achieving, or

com ng closer to, the recommended | evel s cal cul ated 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 nuch better

resul t.

This study conpared well with a simlar study done by
Chi dester and Spangler. Both studies concluded simlar
results and trends. The results from both studies
showed t hat subjects al one cannot control the fluid

| evel ; they need professional help in achieving a nore

desirable fluid level to prevent dehydration.
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t he

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
t he dangers of dehydration, especially in elderly, and
know how to treat dehydration. This responsibility

should fall on dietetic practitioners.

Fut ure Research

The reconmmendations for further study as observed by

researcher are as foll ows:

Study the effect of drug interaction in dehydration.

It is known that different drugs act differently under
simlar circunstances, especially for elderly. This
may hel p caregivers to better treat elderly patients in

long-termcare facilities.

Study how the side effects of certain drugs affect the

dehydration |l evel in elderly.

Conduct a simlar study including subjects from
different long-termcare facilities to be nore
inclusive. This wi de range of subjects could help

generalize the dehydration pattern anong el derly.
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Conpare elderly subjects fromdifferent cities,
counties, and/or countries. The advantage of this type
of study is to observe the quality of long-termcare
facilities around the country, and to target specific

areas of the country that needs assi stance.

I dentify and include other dependency factors that may
contribute to dehydration in elderly. Ildentification
of these factors in future research could be very

i mportant.
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Lyngbl onsten Care Center and University of Wsconsi n- St out

Consent Form

62



UW-Stont Institutional Review Board
Consent Form for the Siudy:
Comparison of Fluid Intake of Self Feeding to
Assisted Care Elderly Nursing Home Residents

The primary purpose of Lhis study is 1o compare the Muid intake of self-feeding elderly nursing
hame residents to the fluid intake of eldetly residents who are assisted in feeding by a curegiver.
Subjacts will be 40 residents who are free from acute ind chroine infection and oot recciving
enteral feedings, Conscentive J-day foods and fluid intake will be recorded and analyzed by
computer for water content. Type, number. and frequency of medications and Mimimum Thata Scr
(MDS) infermation aboul cognitive skills, physical locomotion, amd ability 1o anderstand will be
ablained, The sccandary purpose is to compare fluid intake from beverages and foods o fluid
recommendations established for the elderly. Uhe three established standunds are 30 eb/kg body
weight, 1 mL/Keal energy consmmed. and 100 mLfkg for first 10 ke, 50 ml/ke For next 10 kg, and
{5 mL for renusining kg body weight,

W, the undersigned, understand that Ty retumning this consent form we are giving our informed
consent and professional suihonzulion as responsible employees of the Tynghlomsten Care
Cunler {ur the execution of this siudy. We understand the nature of the study and agree that sny
risks to the subjects ure excesdingly smmall, We alsa agrec that the potential beoncfits that might be
ealized from the successtul completion of this research would be signiticant, We are aware and
agree that the information being sought will be provided in w specilic, conlidential manner so that
enly minimat identificrs are necessary and overall confidentiality will be guarunteed. We realize
that we can withdraw permission [or parlicipation for all or some of the subjeots. We agree that
all concerned will function within standard medical protocols and ethics.

Note: Questions ar concerns about this study or the 1ole of Lyngblomsten Cave Center or the
University of Wisconsin-Stout should be aeddressed {irst o the rescarcher, Samantha Choi, Phone
(6121 332-4136, or rescarch advisor, Cargl Scaborn, PhD., RD, Department of Food and
Nutrition, Phone {715 232-2218& and second to Dr. Ted Knous. Chair, TTW-Sicut Institurional
Revicw Board for the Protection of TTuman Subjects in Research, 410 BH, U -Stout,
MWenomonie, Wi 3547351, Phone {715} 232-1126

On Behalf of Lynghlomsten Care Center: UW-Stowt Student Reseurcher:
o - ; 7
e s /ll, B o’a:z:/f"? A % %/I‘
ﬁﬂf {z?"/??g//j {f({( [ Drate fL 5 b e %‘L&’L ( “ Dan , _j/??
Martha McCusker. M.D. Sanwntha Cheod
Direcior of Meadical Service Student Researcher

' 4 T
Date &h: !qq
Shannon Heinz, R:
Direclor of Food Scrvice
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APPENDI X B

M ni mum Data Set (MDS) — Version 2.0
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Dependent Feeders

ID Gende | Age |BodyWt. | Med.#| Med. | Total Energy | Tota Water

r (kg/lb.) Freg. (Kcal) 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 | 70.0/1%4 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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I ndependent Feeders

ID Gende | Age | Body Wt. Med. # | Med. | Total Energy | Tota Water
r (kg/lb.) Freg. | (Kcal) Intake( g)

1 11 F 82 | 62.3/137 5 3 2075 2083
2 12 F 93 | 63.2/139 6 4 1345 1426
3 13 M 97 |50.5/111 4 3 1526 1363
4 14 F 85 |41.8/92 7 3 1288 1005
5 15 F 90 |61.8/136 5 3 2232 1507
6 16 F 94 | 57.3/126 8 4 1002 1161
7 |7 M 83 | 80.0/176 6 3 2492 2071
8 18 M 90 | 90.2/198 5 3 1909 1480
9 19 F 90 | 75.5/166 1 1 1795 1128
10 110 F 76 | 57.3/126 1 1 2316 1920
11 111 M 85 | 75.5/166 10 |5 1713 1024
12 112 M 78 | 98.2/205 6 3 1172 1170
13 113 M 85 | 95.0/209 8 3 2444 1776
14 114 F 92 |64.3/141 4 3 2172 1165
15 115 M 89 | 48.2/106 7 3 1415 1430
16 116 F 96 | 49.5/109 9 3 1399 1328
17 117 F 96 | 79.5/175 9 4 1696 1558
18 118 F 82 |50.5/111 7 3 1519 1460
Total independent feeders (18) M:7 F 11
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