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ABSTRACT 

Ten long-term care residents were enrolled in this research, in order to 

evaluate an intervention aimed at decreasing dehydration in the elderly. The five 

intervention subjects had their wheelchairs equipped with bottle holders where bottles 

filled with fresh water could be placed. The five other residents were made the control 

group. The residents were randomly assigned a groups. Over a one-week period all 

subjects had their total fluid intake recorded 

On four occasions each subject's oral mucosa was evaluated for indicators of 

dehydration. Urine was collected from all subjects before and after the intervention was 

initiated urine osmolality measured. 

8 

No significant findings were obtained from evaluation of urine osmolality pre and 

post intervention. No significant findings were identified from the assessment of the oral 

mucosa. The intervention group had a significantly higher fluid intake as compared to 

the control group (P< .05). There were several limitations to this study as the sample size 

was too small to make true inferences. The descriptive data suggests future research is 

needed to further evaluate this intervention. 
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CHAPTER 1: INTRODUCTION 

Adequate water intake and over all fluid balance is essential to an individual's 

wellbeing. Imbalances in fluid particularly fluid deficit or dehydration can lead to illness. 

The elderly are especially prone to dehydration and the many adverse sequela related to 

dehydration. The older person faces a host of common age related changes which 

contribute to the risk of dehydration. Additionally, institutionalized elderly have 

compounded factors further increasing their risk such as an unfamiliar environment. 

There is abundance evidence of the high costs associated with dehydration in the elderly 

in dollars, mortality and morbidity. This chapter will define and describe dehydration as 

a health concern in the elderly, particularly institutionalized elderly, and will present 

research questions in relation to a proposed intervention designed to ameliorate the 

problem. Lastly, this chapter will discuss how the proposed research is significant to the 

nursing profession. 

Background 

Water is the primary constituent of the human body and an essential nutrient 

required for life. Water is an essential nutrient because the requirement for water exceeds 

the body's ability to produce it (Kleiner, 1999). Water is integral to countless bodily 

systems and processes including but not exclusive to: serving as a solvent for minerals, 

vitamins, amino acids and other essential nutrients; digestion, absorption, transportation 

and metabolism; elimination of toxins and waste products; and thermoregulation 

(Kleiner, 1999). Disruption in water balance can lead to a myriad of pathologic metabolic 

and physiologic effects such as renal failure, confusion, increased falls, constipation with 



impaction, and skin breakdown (Hoffinan, 1991 pg. 35). Water comprises 60% of the 

body weight of the average male and 55% of the average female (Horne, Heitz & 

Swearingen, 1991). When water falls below these averages, dehydration occurs. 

Dehydration has been defined as a loss of one percent or greater of body weight as a 

result of fluid loss (Kleiner, 1999). Dehydration is also defined as a "depletion in total 

body water content due to pathologic fluid loss, diminished water intake, or a 

combination ofboth" (Sansevero, 1997). 

Magnitude of the Problem 

10 

There is evidence that dehydration is a leading cause of hospitalizations for the 

elderly. Data from the National Hospital Discharge Survey of 1991 indicate that 189,000 

patients sixty-five years of age or older, were discharged from short stay hospitalization 

in the US with a primary diagnosis of dehydration (Weinberg & Minaker, 1995). Data 

from this survey also revealed the total patient care hospital days to be 1,853,000 with an 

average patient stay of9.8 days and an estimated cost of$ 1,158,125,000. Weinberg and 

Minaker (1995) postulate that these figures under represent the actual incidence due to 

masking by other clinical disorders and omission of dehydration in the diagnosis. 

Warren and colleagues (1991) studied the burden and the outcomes associated 

with dehydration in the elderly in the United States. They obtained a random sample of 

all hospitalizations for Medicare recipients age 65-99, with a primary/admitting diagnosis 

or secondary/concomitant diagnosis of dehydration during 1991. They sought to identify 

not only rates of hospitalizations with dehydration but also the demographics of those at 

risk for hospitalization for dehydration and those at risk for dying within 30 days of 
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admission. The resultant rate of hospitalizations per 10,000 elderly Medicare 

beneficiaries was 236.2 with a diagnosis of dehydration and 49.7 with dehydration as the 

admitting diagnosis. Thus 6. 7% of hospitalizations involving Medicare beneficiaries in 

1991 had a diagnosis of dehydration somewhere in their problem list; 1.4% had 

dehydration as the primary diagnosis (Warren et al, 1994 ). 

Dehydration is costly in both dollars and morbidity. Governmental cost incurred 

as a result of hospitalizations due to dehydration is extremely high. It is in the top ten 

admitting diagnoses to hospitals for the elderly. Rates of morbidity can be as high as 

50o/o one year post hospitalization for dehydration (Warren et al, 1994). The most 

consistent risk factor is increasing age. Total reimbursement for treatment of dehydration 

as the primary diagnosis by Health Care Financing Administration (HCF A) was more 

than 446 million dollars. Additionally, more than 18% of those hospitalized with 

dehydration died within 30 days of admission, and almost half died within a year of 

admission. Predictors of those at increased risk for mortality include increasing age, male 

sex and non-white race. Other diagnoses or concomitant diseases, such as cancer and 

diabetes, have a high association with hospital admission and dehydration (Warren et al. 

1994 ). Sequelae of dehydration for the elderly are clearly significant. Of significant 

concern also is the special population of the frail elderly who are institutionalized in long

term care facilities. 

Risk Factors for Dehydration in Elders 

Dehydration is the most common fluid and electrolyte disorder in the elderly 

(Grosset al. 1992; Lavizzo-Mourey, Johnson & Stolley, 1988; Silver, 1990; Weinberg, 
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Pals, McMglinchey-Berroth & Minaker, 1994). There are numerous age-related changes 

that predispose the elderly to increased risk of dehydration. As the body ages the ratio of 

water to body mass decreases due to changes in body composition such as the decrease in 

muscle to fat ratio (Home, Heitz & Swearingen, 1991). Age related changes which 

increase elder risk include: decreased thirst perception, decreased ability of the aging 

kidney to concentrate urine in response to elevated serum osmolality, increased fluid loss 

due to acute illness or medications, altered mental status including depression or 

dementia and/or altered ability to communicate needs (Weinburg, Pals, McGlinchey

Berreth, & Miniker, 1994; Hussain & Warshaw, 1996; Grosset al. 1991). In addition to 

physiologic age changes, older adults are more likely to be taking medications that 

increase the risk of dehydration and more likely to have multiple chronic conditions 

increasing the risk of dehydration. 

Description of a Long-Term Care Resident 

Each year facilities are required to report data with demographics on each resident 

in the facility. This data is then compiled in an Online Survey Certification And 

Reporting data (OSCAR) and ratings of each facility can be compared to regional, state 

and national standards. According to the OSCAR report (1998), over 50% of long-term 

care residents spend most or all of the time in a chair. Less than twenty percent are 

independently ambulatory. Nationally, 25 % require assistance with feeding and 20 % 

are totally dependent on staff for eating. Over forty percent of long-term care residents 

nationally have some form of dementia. These statistics exemplify the significant 

dependency a long-term care resident has on nursing home staff. 
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Dehydration in Institutionalized Elderly 

The institutionalized elderly face numerous additional risks for dehydration. 

Many long term care residents have greater than four chronic illnesses which has been 

associated with increased risk for dehydration (Lavizzo-Mourey, Johnson, & Stolley, 

1988). Often with multiple chronic illness comes the issue of polypharmacy. Many 

residents take diuretics, laxatives, cardiac glycosides and other drugs which affect fluid 

loss or utilization (Grosset al. 1991; Sheehy, Perry & Cromwell, 1999). Immobility 

results in increased or total dependence on staff for adequate access to oral fluids 

(Himmelstein, Jones & Woolhandler, 1983). Many elders are confined to wheelchairs. 

The use of restraints and or psychotropic drugs further immobilizes a resident, prohibiting 

access to water (Grosset al. 1991; Weinburg & Minaker, 1995). Confusion or dementia 

may lead to problems with communication of the desire for water and feeding disorders 

that predispose residents to inadequate fluid intake (Sheehy, Perry & Cromwell, 1999). 

Because of the above factors Weinburg et al. (1995) postulate that many long-term care 

residents are potentially mildly dehydrated without evidence of acute illness. 

Dehydration in the institutionalized elderly is an immense issue, well identified in 

the literature that affects morbidity, mortality and healthcare cost. Dehydration affects 

morbidity in the increased rates of infection, skin disorders, mental status changes and 

more (Grosset al. 1992; Lavizzo-Mourey, Johnson & Stolley, 1988; Silver, 1990; Warren 

et al. 1994; Weinberg, Pals, McMglinchey-Berroth & Minaker, 1994). Dehydration is 

also an indicator of neglect in the care of institutionalized elderly (Himmelstein, Jones & 

Woolhandler, 1983). 
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Although assessment and identification of dehydration is well documented in the 

literature, research on interventions specific for the prevention of dehydration in long

term-care facilities are essentially nonexistent. Research is needed since this setting adds 

a host of environmental and physical factors that increase the risk of dehydration 

(Chidester & Spangler, 1997; Hussain & Warshaw, 1996). 

Purpose 

The purpose of this study is to evaluate an intervention to decrease the degree of 

dehydration in institutionalized elderly. Childester and Splanler (1997) state, "The 

simplest technique for elderly persons to improve hydration status is to consume adequate 

fluids" (p. 23 ). This study will manipulate the environment to evaluate if increasing 

access to water has an effect on the hydration status of institutionalized, wheelchair 

bound elderly. 

Research Questions 

1. Does increasing access to water by providing a water bottle attached to the 

wheel chair increase a resident's fluid intake compared to residents who do 

not have the water bottles? 

2. Does increasing access to water by providing a water bottle attached to the 

wheel chair significantly improve the hydration status of the resident? 

Significance to Nursing Practice 

There is substantial evidence that having geriatric nurse practitioners in the 

nursing home setting significantly decreases the hospitalization rates of residents. In 

addition, residents had better functional outcomes, decreased use of urinary catheters, 
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decreased urinary incontinence, nosocomial infections and over use of medications (Burl 

et al., 1998). To date there have been no individualized approaches for geriatric nurse 

practitioners to use with large numbers of older persons to impact the problem of 

dehydration. Knowledge of an effective intervention will add to nursing knowledge base 

and evidence based practice in the reduction or prevention of dehydration in the elder 

nursing home resident. 

Summary 

An abundance of literature is available on the substantial incidence and impact of 

dehydration in the elderly. For the institutionalized elderly, the common physiological 

changes associated with aging are compounded by adverse environmental factors that 

increase dehydration risk. To date there has not been any research to directly evaluate 

interventions aimed at reducing the risk and incidence of dehydration in the 

institutionalized elderly. This study will investigate the effect of an intervention and 

expand nursing knowledge and evidence based practice for the prevention of dehydration. 



CHAPTER2: CONCEPTUALFRAMEWORK 

This chapter will describe the Neuman system model and how it will be used as 

the guiding framework for this study. Neuman's concepts of person, environment, 

nursing and health will be described and utilized to understand the setting and processes 

of this study. This chapter will define and describe the stressor as it relates to the client. 

The client in this study is the long-term care resident. The environment is the long-term 

care unit in which the resident resides. The nurses are the daily caregivers within the 

facility and health is related the resident"s state of hydration. A literature review will 

present the indicators used to identify dehydration and also describe what has been done 

to address dehydration in the past. 

The Neuman Model 
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Neuman's model (Neuman, 1985) is a total person approach to the interaction of 

the person to the surroundings or environment and health. The emphasis is on wellness 

and primary prevention to maintain good health. Neuman identifies areas of stressors that 

effect the total person and their wellness. Clients are seen as whole beings whose parts 

are in dynamic interaction with the stressors in their environment. 

The Stressors 

The Neuman System model describes a system (see figure 1) "in which there is a 

continuous flow of input and process, output and feedback. It is a system of organized 

complexity where all elements are in interaction. Stress and reaction to stress are basic 

components" (Neuman, 1995, p. 46). She further states, "that a living system will try to 

move towards wholeness, stability, wellness and negentropy" (Neuman, 1989, p.32). 



Primary prevention 
Goal 
• Reduce possibility of 

encounter with stressors 
• Strengthen flexible line 

of defense 
• Provide increased 

accessibility to water 

Secondary prevention 
Goal 
• Early case finding 
• Treatment of symptoms 
• Push fluids with known 

dehydration 

Stressors 

·. 
···· .... ... .... ·················· 

• More than one stressor could occur simultaneously 
- decreased mobility, cognition, function 

• Same stressors could vary as to impact or reaction 
- variance in renal response to water deficit 

. .. 

• Normal defense line varies with age and development 
- thirst, renal conservation in a state of fluid deficit 

... 
. .. ·· .. ·· 

Figure -1 Diagram of the client system and nursing process (From Neuman, B: The 
Neuman Systems Model. Appleton & Lange, Norwalk, CT, 1995.) 
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Potential stressors that affect the client system can be physiological, 

psychological, sociocultural, developmental, environmental and/or spiritual (Neuman, 

1982, 1989, 1995). The lack of water is a physiological stressor that adversely affects the 

client. The environmental stressor of living away from ones home and in an institution 

creates the scenario for which access to water is limited. 

The stressor' s effect on the client is based on the strength of the stressor and the 

number of stressors attacking the client at a given moment in time. The stressor's effect is 

also influenced by the client's ability to protect against the stressor and its effect on the 

system. Resident's in this study had decreased ability to protect from their environmental 

stressors because they were wheel chair bound and they were not in their own 

environment. The environmental stressors inherent in the long-term care setting will be 

further explored later in this chapter. 

The Client 

The client is a multidimensional combination of biological, psychological, 

sociocultural, and developmental factors. In this study the client was the wheel chair 

bound elder resident of a long-term care facility. Neuman believes all people have basic 

survival core characteristics in common. These include, normal temperature range, 

genetic response patterns, ego structure and various strengths and weaknesses of the 

physical body and the ability to metabolize and maintain water balance. These 

characteristics interact with lines of normal defense and flexible resistance; along with the 

various stressors, from the client (Fawcett, 1989). 
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Concentric rings around the basic structure form the resource protection for the 

core of the system. (See figure 1) The outer ring is known as the flexible line of defense. 

The flexible line of defense forms the outer boundary of the client and functions to . 

protect the normal line of defense or the usual state of wellness of the client. The flexible 

line of defense is a buffer for the client and is the first line of response to stressors from 

the environment. The flexible line of defense expands and contracts in response to the 

needs of the client. It expands to offer more protection and contracts to offer less. The 

ability of the flexible line of defense to function successfully as a buffer relates, to the 

type, amount, and strength of stressors within the environment in relationship to the 

response of the client (Neuman, 1995, p.30). Lack of access to water due to 

environmental conditions directly affects the client's ability to support their flexible line 

of defense. This may be due to the clients impaired function such as a resident who is 

non-ambulatory or due to the lay out of a facility such as lack of access to a kitchen or 

drinking fountain. The resident's thirst in response to dehydration is a flexible line of 

defense which may already be impaired in the elderly. 

The normal line of defense is the model's outer solid circle. It is the client's state 

of stability following adjustments to stressors and is maintained over time. The normal 

line is a result or composite of several variables and behaviors that include coping 

patterns, lifestyle, and life cycle. It is how people deal with stressors while functioning 

within their daily lives (Neuman, 1989). The normal line of defense develops over time 

and is affected by all factors that influence the ability to maintain wellness. The nursing 

home resident often must adapt to aging, immobility and dependence on others to meet 
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their needs. Once the lack of access to water becomes a condition of the environment the 

resident may experience a breakdown in the normal line of defense thereby leading to a 

threat to wellness. 

The Environment 

The environment is important to the Neuman model. She defines environment as 

the forces that surround the client, both internal and external (Neuman, 1989). 

Environmental stress factors may have either a positive or negative influence on the 

client. In the Neuman model the three environmental typologies identified are internal, 

external, and created. This study will be looking at the interaction between the resident 

and the external environment. The external environment consists of influences of 

interpersonal or extrapersonal experiences. These are outside the boundaries of the client. 

Stressors are part of the environment. Neuman defines them as "tension producing 

stimuli with the potential for causing disequilibrium ... More than one stressor may be 

imposed upon the client any given time" (Neuman, 1989). External factors have a 

profound influence on the baseline functioning of a client. These may include 

environmental stressors such as the physical layout of the facility. 

Within the nursing home a resident's major stressor may relate to the physical 

environment. An important example of this is lack of accessibility to water which can 

predispose to dehydration. The environment is unfamiliar. The resident does not have 

access to a kitchen, as they would if they were in their own home. When a stressor 

breaks through the flexible line of defense and comes in contact with the normal line of 

defense, a reaction occurs within the system. The resident exhibits symptoms of 
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instability or illness, caused by the disruption of the normal stable state. The instability 

this study investigated was the resident's state of dehydration. In this study the external 

factors were manipulated to promote and support the resident's flexible line of defense. 

Support of the flexible line of defense was hypothesized to contribute to the maintenance 

of the normal line of defense. Through environmental manipulation promoting easy 

access to water, the resident should be better supported to respond to their thirst thus 

better supporting their flexible line of defense. 

Nursing Role 

The nurse was the agent that supported the flexible line of defense by identifying 

the stressor and providing a modification in the environment to intervene. The nurse, as 

described in Neuman's model, is concerned with the total person and is concerned with 

all variables affecting a client's response to stressors (Neuman, 1982, p. 14). The nurse 

often intervenes by strengthening the client's ability to respond to the stressor. The nurse 

acts to either reduce the individuals encounter with a stressor or mitigate its affect on the 

client (Neuman, 1982, p. 15). The nurse in this study created an environment in which 

the resident had access to water to reduce the threat of dehydration thus reducing the 

encounter with the stressor. 

The nursing goal is to keep the client stable and promote or restore wellness. In 

order to regain or maintain stability interventions are required that are directed toward 

counteracting movement toward entropy, or illness. Neuman describes interventions in 

terms of three levels of prevention. The three types of prevention are primary, secondary, 
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and tertiary. The clients to attain, maintain, and retain wellness by helping system 

stability uses the levels of prevention. 

The intervention used in this study was a primary prevention or secondary 

intervention. Primary prevention is intervention aimed at protecting the normal line of 

defense by increasing the flexible line of defense's ability to withstand environmental 

stressors and decreasing risk factors. A secondary intervention is aimed at restoring the 

lines of defense such as a resident who is already dehydrated upon admission. The nurse 

manipulated the resident's environment to provide improved access to water. (figure 2) 

The primary prevention of providing access to water was hypothesized to reduce the 

possibility of encountering stressors related to environmental limitations. Secondary 

prevention of providing access to water to the already dehydrated client re-established the 

clients' lines of defense. The goal was to "maintain an optimal wellness level by 

supporting existing strengths and conserving client energy" (Neuman, 1989, p.37). 

Environmental Stressor Residents' Physiological System 

r 
Lack of Access to Water Residents ' Hydration 

Figure- 2 Diagram of study model adapted from Neuman's Model 
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The model for the study identifies the environmental stressor which creates the 

residents decreased ability to access water (Figure 2). The condition affects the resident's 

state ofhydration and various physiological systems. The intervention of providing a 

water bottle attached to the resident's wheelchair blocks the line between the 

environmental stressor of lack of access to water thereby improving both the resident's 

hydration and physiological system. 

Literature Review 

Literature review for the study will include methods for assessing dehydration and 

methods for preventing dehydration. There are numerous approaches to assessing the 

resident's hydration status using both physical and laboratory assessment. Physical body 

assessments include; poor skin turgor, sunken eyes, muscle weakness, dryness of mouth 

(Sheehy, Perry, Cromwell, 1999) concentrated urine, & tachycardia (Hoffman, 1991). 

Assessment of Dehydration (indicators) 

The quality of skin turgor is a traditional factor in the assessment of dehydration. 

Lack of moisture in the skin causes a loss of firmness and resilience. Skin turgor may be 

assessed by pinching skin over the forearm, sternum, or dorsum of the hand. With 

adequate hydration the pinched skin quickly returns to its original state when released. In 

a state of dehydration the skin returns to its original state much more slowly and may 

have a tented effect (Home, Heitz & Swearingen, 1991). 

Much of the literature suggests that the physical assessment of skin turgor is not 

very reliable in the older person due to normal changes with aging (Weinberg & Minaker, 

1995; Grosset al., 1991; Hoffman, 1991). "With aging, total body water decreases and 
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skin becomes dry and inelastic. Some classic signs of dehydration (lack of skin turgor) 

may be present among normally hydrated older persons" (Gross et al. 1991, p 268). !he 

skin of the older adult changes as body mass changes and there is loss of subcutaneous fat 

(Sheehy, Perry, Cromwell, 1999). Skin turgor assessment in the elderly, even when using 

forehead, sternum, or forearm has weak correlation if any to dehydration (Sheehy, Perry, 

Cromwell, 1999). 

Visual inspection is another way to assess hydration. An older resident who is 

dehydrated manifests the appearance of having smaller and deep-seated appearance of the 

eyes. This is a result of lessened fluid volume in the eye itself. 

Subjective symptoms may also indicate dehydration. Dehydration results in 

increased fatigue, particularly in the older resident. This can be assessed by objectively 

as well by observing a decrease in muscle strength. 

Another traditional indicator of hydration is the assessment of moistness of the 

oral mucous membranes and the tongue. Gross and others ( 1991) evaluated clinical 

indicators for dehydration in the elderly. They designed a prospective correlational study 

using 55 patients over the age of 60 who presented to the emergency room of a teaching 

hospital with suspected dehydration. All subjects were evaluated by a standardized 

history and physical examination including assessment of 38 signs and symptoms 

associated with dehydration. The relationship between these indicators and independent 

rating of dehydration based on comprehensive review of medical record was sought. 

They found that the strongest correlates for dehydration in the elder resident were tongue 

dryness, dry mucous membranes and tongue furrows (all P<0.001). The presence of 



thirst was unrelated to severity of dehydration and age was weakly correlated. 

Dehydration results in a reduction of oral secretions leading to a dry mouth and the 

absence of secretions pooling in the mouth. The tongue reduces in size as a result of 

dehydration and can exhibit an increase in longitudinal furrows as a result. Assessment 

of longitudinal furrowing or folds in the tongue seems to be the most reliable physical 

assessment indicator (Grosset al., 1991; Sheehy, Perry, Cromwell, 1999). 
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The concentration of a resident's urine will increase in a state of fluid depletion as 

the body attempts to maintain proper fluid balance. During increased need for fluid 

volume, the kidneys begin to reabsorb more water and excrete less volume and more 

concentrated urine. 

The heart also compensates for a decreased fluid volume by increasing the rate of 

contraction. Tachycardia assures the body is circulating enough oxygenated blood in a 

state of dehydration. 

Other traditional methods used to determine fluid status are body weight and 

intake and output. Recordings of routine weight and fluid intake and output are useful in 

identifying dehydration. Weight loss can be the result of fluid volume deficit (Silver, 

1990). Weight measurements however are not a strong indicator as there are numerous 

additional reasons for weight loss besides a reduction of water weight. Measurement of 

fluid intake and fluid output provides an excellent picture of fluid balance. If the ratio of 

fluid intake significantly exceeds the amount being excreted, a condition of fluid volume 

excess usually exist; opposed to the condition of fluid volume deficit resulting from the 

reverse scenario. However, nursing assessment ofboth intake and output and weight are 



often not accurate in the long term care setting due to high rates of incontinence and 

inaccuracies in recording (Weinberg, Minaker, 1995). 
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Traditional laboratory based indices of hydration status include; BUN/creatinine 

ratio, serum sodium level, serum osmolality, and urine osmolality. BUN, blood urea 

nitrogen, and creatinine are waste products found in the blood and excreted by the 

kidneys. The measure of BUN is the amount of urea nitrogen found in the blood at a 

given time. In the absence of renal failure, urea is closely associated with the 

reabsorption of water. Since creatinine clearance is independent of fluid volume, 

circulating BUN/creatinine is utilized as a clinical indicator ofhypohydration. An 

elevated BUN/creatinine ratio indicates fluid volume deficit. Therefore utilizing the 

BUN/creatinine ratio determines if the abnormality is a function of alterations in the renal 

system or in fluid balance (Home, Heitz, & Swearingen, 1991). 

Serum/urine osmolality is defined as the number of particles of molecules per 

weight of water or the concentration ofbody fluids (Home, Heitz & Swearingen, 1991). 

Serum osmolality increases if there is a water deficit or an increase in concentration of 

sodium. Serum osmolality is widely used to provide information on the state of 

hydration in the body (Weinburg, Pals, McGlinchey-Berroth & Minaker, 1994; Kositzke, 

1990). Increased urine osmolality results when the kidneys attempt to retain water in the 

presence of fluid deficit (Home, Heitz & Swearingen, 1991 ). 

Approaches to Preventing Dehydration 

The most common approach to preventing dehydration in the elderly, identified in 

the both nursing and medical literature, is affecting the environment through staff 
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education about dehydration prevention. Zembrzuski ( 1997) suggested that maintenance 

of adequate hydration requires the continuous involvement of all staff from 

administration to nurses aides including increasing awareness of all staff through 

discussion, inservice education and check lists. Hoffman ( 1991) suggests minimum 

water intake goals and recommends physician orders for fluid intake when necessary or 

occupational therapist input for facilitative adaptive equipment. 

Despite the vast literature on the assessment and identification of dehydration in 

the elderly there is no research available that evaluates outcomes of specific interventions 

aimed at prevention. The nursing education interventions described above have not been 

studied for their effectiveness. Dehydration prevention and dehydration remain major 

issues in long term care, suggesting educational approaches may be of minimal value. 

The issue of dehydration in the long-term care resident is significant to healthcare 

and particularly to the nurse who has direct daily care of the institutionalized elderly. 

Staff education is surely essential but difficult due to poor staff retention and sub optimal 

staffing patterns in long-term care facilities which make it difficult for staff to meet the 

needs of the dependent resident (Silver, 1990). This study evaluated the effectiveness of 

another approach to preventing dehydration that potentially has a direct impact on the 

way nurses influence the occurrence of dehydration in the long-term care setting. 

There is no research on the en\Tironmental stressor of lack of access to water or the 

effect of modifying the environment on hydration status. However, there is an abundance 

of literature identifying environmental modifications relating to falls both in long-term 

care and in the community dwelling elders. Environmental stressors have repeatedly 
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been recognized as contributing to falls in older adults. Hazards such as slippery walking 

surfaces, inadequate lighting, obstacles in walking paths, and loose carpets are examples 

of such stressors. Modifications such as; secure flooring, appropriate lighting, hand-rails 

and safety equipment in the tub, all aid in reducing the number and impact of 

environmental stressors. When individuals living in nonsupportive housing relocate to 

physically and socially more supportive environments or undertake home modifications, 

their safety and independence has been observed to improve, even though underlying 

diseases and impairments may be unchanged (Connell, 1996). Environmental 

modifications such as low beds, hand rails, strategically places furniture for support, and 

adequate lights have also been utilized to reduce environmental stressors in an effort to 

reduce the occurrence of falls (Connell, 1996; Rubenstein, Josephson & Osterweil, 

1996). This work supports environmental modification to address elder stressors. 

Summary 

Neuman provides a framework to view the person as a system based on systems 

theory. The model is built on the assumption that the interaction of environment and 

client has both direct and indirect effects on the client's ability to maintain a state of 

wellness. The goal of nursing is to provide assistance for the resident to best attain and 

maintain system stability as an optimal condition of wellness. The goal of this study was 

to maintain homeostasis of fluid balance and mitigate the additional threat of illness and 

hospitalization resulting from dehydration. The goal of nursing is to promote the 

resident's ability to reach their highest level of function and wellness. The Neuman 

model provides a framework for the process that occurs as clients maintain, attain or 
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retain health during encounters with stressors. There is extensive literature on indications 

of hydration but no information on the environmental stressor, lack of access to water. 

Though there is no research on the environmental limitation or modification for access to 

fluid for the long term resident, ample evidence exists that other environmental 

modifications can benefit the older person. 
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CHAPTER 3: METHODOLOGY 

In this chapter the design, setting, and sample will be described. The intervention 

tested will be described. The chapter will also describe the manner in which subject 

protection was assured. The procedures followed will be discussed as well as the plan for 

analysis of results. 

Design 

This study was a two group pre-test post-test design (Polit & Bungler, 1995). 

Comparisons were made between one group of resident's serving as a control and the 

second as the intervention group. The pre-test was done on both groups before the 

intervention then repeated seven days after the initiation of the intervention. 

Setting 

All subjects were residents from the long-term care population in a not-for 

profit skilled nursing facility in Tucson. The facility has a capacity of 122 beds. There 

were 102 long-term care beds and 20 beds sub-acute beds. Only elders in the long-term 

care beds were eligible to participate. 

Sample 

From the total number of residents eligible for study, ten subjects were randomly 

selected and randomly assigned to one of the two groups by picking from a hat. The 

following inclusion criteria were used for subject selection as assessed by the 

investigator: 

1. All residents were 60 years of age or older and willing to participate in study. 

2. Residents were in a long-term care bed at the facility. 
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3. The resident was wheelchair bound. 

4. The resident had the physical ability to drink from a sport water bottle as determined 

by the facilities occupational therapist. 

5. Resident had no fluid restriction. 

6. The resident had no swallowing restrictions. 

7. Resident had no diagnosed renal disease. 

8. The resident did not have visual impairment that precluded them from seeing the 

water bottle. 

Subject Protection 

The human rights of all subjects were protected according to the National Institute 

of Health guidelines and the written policy of The University of Arizona College of 

Nursing and the Arizona Health Sciences Center Ethical Review Committees 

(APPENDIX A). In addition, the Ethics Committee for the facility in which the study 

was be conducted approved the research (APPENDIX B). The investigator identified the 

wheelchair bound residents as an employee of the facility. The wheelchair bound 

residents had the study protocol explained to them by the investigator including risks and 

benefits and were asked for voluntary participation. Prior to admission to the study, all 

subjects signed an informed consent. All subjects were assigned an identification code to 

protect the subject's identity. 

The Intervention 

The intervention, developed by Sheehy and Cromwell, is to increase access to 

water by attaching water bottles to resident's wheelchairs and keeping them filled (S. L. 
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Cromwell, personal communication, August 17, 1999). The study group was provided 

with a water bottle attached to their wheel chair and refilled with fresh water by nursing 

staff every four hours between 7 am and 7pm. Staff documented use of the water bottle 

by the residents by recording amount consumed before the bottle is refilled each time. 

These hours were chosen because this is the time the resident is generally out of bed and 

in the wheelchair. 

Control 

The control group obtained water through the usual facility protocol. They were 

provided with water pitchers in their room and fluids were provided at meal times and 

upon request. 

Measures 

Demographic data was collected on each individual in the study. This included; 

age, race, sex, number of diagnoses, number of routine medications and renal profile if 

available to assure the absence of renal disease. 

Ideally the best indicators for hydration status would have been indicators from 

serum. However, the small sample size did not justify the use of invasive procedures. 

Instead non-invasive techniques were utilized. Hydration status was assessed in four 

ways: 

1. Urine osmolality was measured using the local laboratory (normal range 300-

111 Omosm/kg). Armstrong et. al. (1998) evaluated the validity and specificity 

of urine osmolality as an index ofhydration. They looked at urine osmolality 

in relation to controlled changes in body water. They found high validity and 
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sensitivity in relation to urine osmolality as an appropriate index of hydration 

status and found little variance when conditions such as marked dehydration, 

exercise and rehydration were simulated. Urine osmolality was measured two 

times in this study. The urine was collected in the morning at the same time 

of day. 

2. Mucous membranes of the mouth were assessed for moistness. A scale was 

used to rate the moistness as one for very dry, two for somewhat dry and three 

for moist (see APPENDIX C). Data are ordinal. This scale was used by 

Gross et al ( 1991) in their research on indicators for dehydration. No 

reliability and validity were reported. The assessment has face validity and is 

commonly included in assessment texts (Bates, 1995). Assessment of oral 

mucosa was done four times throughout the study always at the same time in 

the morning. Inter-rater reliability was tested by using a second rater to 

confirm observation scores at the beginning of the intervention, before bottles 

are attached, and at the end of the week once the bottles have been removed to 

maintain blindness to the intervention group. 

3. Inspection of the tongue for presence of furrows. The presence of furrows 

was rated on a scale, one indicates no furrows, two indicates some furrows 

and three indicates many furrows (see APPENDIX D). Data are ordinal. This 

scale was used by Gross et al (1991) in their research on indicators of 

dehydration. No reliability and validity were reported. This assessment tool 

also has face validity and is widely found in assessment texts (Bate, 1995). 
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Assessment of oral mucosa was done four times throughout the study all at the 

same time in the morning. Inter-rater reliability was tested by using a second 

rater to confirm observation scores at the beginning of the intervention, before 

bottles are attached, and at the end of the week once the bottles have been 

removed to maintain blindness to the intervention group 

4. Intake of fluids was measured by nursing staff every shift. Fluid intake was 

estimated as closely as possible by nursing staff according to the glass or 

cup's volume capacity and amount consumed, and then recorded on fluid 

intake sheets. The intake from the water bottles was measured by marks on 

the water bottle indicating cc' s and recorded on a fluid intake study record 

(see APPENDIX C). Water intake from medication delivery, water requests, 

and bedside water pitchers was recorded on an intake sheet used for study 

purposes and kept in the nurses medication book. Accuracy for the 

measurement of fluid intake was expected to be effected by historically poor 

compliance by nursing staff (Silver, 1990). This data was used to identify 

trends in fluid intake. 

Procedure 

Demographic data was collected initially. Renal profile was recorded if available 

to assure the absence of renal failure. Demographic data was obtained from the resident's 

record. 

Urine was collected from resident's in both groups to test urine osmolality prior to 

the initiation of the intervention. The urine was collected by having the resident 



35 

micturate or from a Foley catheter if the resident had a chronic indwelling catheter. The 

urine was collected, packaged and sent to a local laboratory for processing by the 

investigator. 

The water bottles were then attached to the wheel chairs of the intervention group. 

The water bottles were filled at seven in the morning and refilled every four hours 

thereafter until seven in the evening. The nurses recorded the intake at each refill and 

initialed that the refill had occurred. 

Both groups had their fluid intake documented each shift. The intervention group 

had the intake from the water bottles recorded as well as fluid taken at mealtime, during 

medication passes, from the bedside water pitcher and upon request. The control group 

had fluid intake from bedside water pitcher as well as fluid taken at meals and request. 

The investigator collected this data on a daily basis to assure compliance and to retrieve 

any missing data. All fluid intake was recorded daily on the data collection sheet. The 

investigator cross-checked each entry at the end of each day. 

The investigator assessed the moistness of all residents oral mucosa and the 

presence of tongue furrows on day one, three, five and seven in both groups at the same 

time of the morning. The results were recorded by the investigator on the data collection 

sheet. 

Inter-rater reliability was tested for the assessment of oral mucosa and tongue 

furrows by using a second rater at the beginning and the end of the intervention who was 

blind to the group assignment. 



On the seventh day of the study, urine was collected on every resident' as 

previously described and sent to the laboratory for analysis of urine osmolality post 

intervention. 

Analysis Plan 

Demographics including age, race, sex, number of diagnosis, number of 

medications and baseline renal profile if available was recorded on the data collection 

sheet. Demographic data was assessed to assure likeness of the two groups. 
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Repeated-measure analysis of variance is the appropriate application for analyzing 

this type of data. Repeated-measure analysis of variance is used to evaluate the same 

dependent variable collected longitudinally over multiple points of time and the use of an 

F-statistic would compute between-subjects effect. It provides information on statistical 

differences of the dependent variables over time as well as the differences between the 

intervention and non-intervention groups. However, due the small size of the sample this 

method was not appropriate. 

To answer research question one: Does increasing access to water by providing a 

water bottle attached to the wheel chair increase a resident's fluid intake compared to 

residents who do not have the water bottles, comparisons were made between the 

intervention group fluid intake and the control group fluid intake. The results of fluid 

intake generated ratio level data. The T-test was done but can not be trusted due to 

limitations of sample size. 

To answer research question two: Does increasing access to water by providing a 

water bottle attached to the wheel chair significantly improve the hydration status of the 



resident, data were presented in tables and graphs. The assessment of oral mucosa and 

tongue furrows collected over time generated ordinal level data. This was described 

through the use of frequency tables to identify changes over the course of the 

intervention. 
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Urine osmolality values were ratio level data that were also used to answer 

research question two. The results were evaluated using a one way ANOVA, again the 

significance can not be trusted due to limitations of sample size. Instead the data were 

also presented descriptively. The means of the two groups were compared and presented 

in graphic displays of trends. 
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CHAPTER 4: RESULTS 

This chapter will review the events of the seven day study. The demographics of 

resident ' s will be described and evaluated for homogeniality. The nominal, ordinal, and 

ratio data will be described and tests for significance will be reviewed. The research 

questions will be addressed in relation to the outcomes of the study. 

Descriptive Statistics 

The study began on day one with four females and one male in each group. Table 

1 illustrates the demographic data for both groups. Immediately one female resident 

withdrew from the study and was replaced by an alternate male resident. The control 

group consisted of four females and one male ages 78-97. The intervention group 

consisted of three females and two males ages 67-95. A student's t-test conducted on the 

equality of the two groups for the variable of age showed no significant difference 

between groups (t -1.87, P>.05) (Table 2). 

Table 1. 
Demographic Data of the Two Groups 

SUBJECT GROUP AGE RACE SEX #dx #MEDS BUN Creat 
1 intervention 67 HISP F 4 5 10 0.6 
2 intervention 80 CAUC F 7 7 15 0.5 
3 intervention 95 CAUC F 6 7 20 0.8 
4 intervention 80 CAUC M 6 3 
5 intervention 70 CAUC M 3 2 14 0.9 
6 control 78 CAUC M 5 2 
7 control 97 CAUC F 5 8 
8 control 88 CAUC F 6 5 
9 control 90 CAUC F 7 6 36 0.8 

10 control 94 CAUC F 6 8 14 0.9 
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The control group residents were taking between 2-8 routine medications. Two 

residents were taking diuretics, one took lasix the other took HCTZ. The intervention 

group residents were taking between two-seven routine medications, one resident was on 

the diuretic HCTZ. There were no significant differences in the types of routine 

medications administered. A student's t-test conducted on the equality of the number of 

medications taken between the two groups showed no significant difference (t -.622, P 

>.05). 

All residents had at least three chronic illness diagnosis on their problem list. The 

number of diagnosis in the control group ranged from two and eight and the intervention 

group ranged from two to seven. No significant differences were noted between the two 

groups in regard to number of diagnosis (t -.728, P >.05). Two of the residents in the 

intervention group and one of the residents in the control group had chronic urinary tract 

infections as a diagnosis. There was no indication from the chart of recent infection or 

signs of current infection. 

Four residents did not have a renal panel available in their medical record (three 

control, one intervention). None of those four resident's had any indication of renal 

insufficiency as a diagnosis in their medical record (see Table 1). The remaining six 

residents had within normal limits BUN and creatinine values indicating no issues with 

renal impairment. 
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Table 2. 
Equality of Means for the Two Groups by Demographics 

Group Mean Std. Deviation T SIG (two tailed) 
Age 

control 78.4 10.97 -1.87 .098 
intervention 89.4 7.27 

# medications 
control 4.8 2.28 -.662 .526 

intervention 5.8 2.49 
# Dx 

control 5.2 1.64 -.728 .488 
intervention 5.8 .84 

Research Questions 

Does increasing access to water by providing a water bottle attached to the wheel 

chair increase a resident's fluid intake compared to residents who do not have the water 

bottles. The intervention group showed an increase in fluid intake when compared to the 

control group. When each day was individually compared (Table 3), four days of the 

seven days the intervention group had significantly higher fluid volume intake but no 

significantly higher. The remaining three days showed the intervention group with higher 

fluid volume intake (P>0.05). The total seven-day means between the two groups (table 

4) showed a significantly higher intake in the intervention group (P< .05). Day six and 

seven present a downward trend in the intervention group fluid intake and almost no 

difference in fluid intake on day seven for the two groups (Figure 3). Day six and seven 

were Saturday and Sunday respectively when the staff was inconsistent and utilized 

agency nurses unfamiliar with both the facility and the protocol. On several occasion's 

the resident's left the bottles behind in the bathroom or in their room. 
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On day seven one of the residents from the intervention group was out on a leave 

of absence with her family and therefore did not have fluid intake recorded. Also on day 

six and seven the weekend staff gave all residents, regardless of grouping, a water bottle. 

This error was corrected late in the morning. Overall, data collected on day six and seven 

was poor. 

Table 3. 
Differences in Dail:y Intake Between Intervention and Control 

GrOUQ 
Day 1 intervention 

control 
Day2 intervention 

control 
Day 3 intervention 

control 
Day4 intervention 

control 
Day 5 intervention 

control 
Day6 intervention 

control 
Day7 intervention 

control 

Table 4. 
Mean Seven Da:y Intake 

Group 

Seven day intake group 1 
Seven day intake group 2 

Mean 
1550 
1126 
1949 
1367 
1887 
1121 
1971 
1218 
1819 
992 
1582 
1068 
1229 
1166 

Mean 

11987 
8058 

Std. Deviation Std. Error. Mean 
897.22 401.25 
551.16 246.49 
277.05 123.90 
456.39 204.11 
330.67 147.88 
394.278 176.33 
637.42 285 .06 
374.33 167.40 
493.77 220.82 
374.06 167.28 
308.01 137.75 
327.29 146.37 
646.17 288.97 
776.32 347.18 

Std. Deviation Std. Error Mean 

2230.9 
2756.6 

997.69 
1232.82 

Sig {2-tailed} 
.394 

.041 

.010 

.052 

.017 

.034 

.893 

t test 
Sig (2 
tailed 

0.038 
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Does increasing access to water by providing a water bottle attached to the wheel 

chair significantly improve the hydration status of the resident? Data has been presented 

in tables and graphs. Urine osmolality values evaluated by running a one way ANOV A 

showed no significant findings, again the significance can not be trusted due to 

limitations of sample size. There were no significant differences in the intervention group 

between the pre- urine osmolality and the post urine osmolality. 

Urine was collected at the same time in the morning (8-1 Oam) both pre and post 

intervention on all resident's (Table 5). This was not necessarily the first void as many 

residents were already out ofbed at this time. Two residents (one control and one 

intervention) were unable to void before having breakfast. There was no significant 

difference in urine osmolalities pre-intervention between the two groups (P= .33, Table 

6). There was also no significant difference post intervention between the two groups 

(P= .53). Resident number 1 in the intervention group who began with a Foley catheter 

in place during the first urine collection subsequently had that Foley discontinued so that 

her second specimen was voided. Resident 1 had a change in her pre and post urine 

osmolalities (834 to 307). Subject number 2 who had a slight increase in urine osmolality 

( 422, 479) also had a an indwelling Foley catheter which was newly changed prior to 

beginning the study. Variables such as Foley catheters removed, chance of infection, time 

of collection in relation to first void may have influenced the reliability of these results. 
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Table 5. 
Pre and Post Urine Osmolality by Subject 

Intervention Grou.Q Control Groun 
Subject# 1 2 3 4 5 6 7 8 9 10 
Pre-intervention 834 422 413 903 388 570 244 334 672 421 
osmolality 
Post-intervention 307 479 323 662 357 271 323 376 
osmolality 

Table 6. 
One Way ANOV A Com.Qarison of Pre & Post Urine Osmolalities by Grou.Q 

Pre-urine osmolality 
between groups 

Post- urine osmolality 
between groups 

df 

1 

1 

F Sig. 

1.093 .33 

.424 .53 

565 320 

Observations made with respect to oral mucosa and furrows in the tongue are 

displayed as descriptive data (Tables 7 and 8). Resident's oral assessment was done at 

the same time in the morning on each assessment (8:30am). The assessment of oral 

mucosa and tongue was confirmed by both the investigator and a registered nurse. The 

initial observation was made before water bottles were placed on the wheelchairs so that 

the groups could not be differentiated. No residents in either group displayed very dry 

oral mucosa. The majority of the intervention residents began with moist oral mucosa 

and all ended with moist oral mucosa. The assessment of furrows on the tongue did not 

show dramatic differences due to the sample size and duration of study. Most residents 

had no furrows detected at the conclusion of the study as opposed to the beginning were 

three residents had evidence of at least some presence of tongue furrows. What is notable 
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is the correlation between fluid intake and tongue furrows on day five in the control 

group. The control group one day five had a mean fluid intake of less than 1000 cc's. 

There were no resident's in the control group who had no tongue furrows on that day. 

The assessment of oral mucosa and tongue furrows collected over time did not generate 

significant differences, as there were only four days of assessment over a one week time 

period. 

Table 7. 
Frequency of Observations on Oral Mucosa 

Day 1 Day3 DayS Day7 
VD SD M VD SD M VD SD M VD SD M 

Control ~ 1111 111 11 111 11 
group 

Interventio 1111 11 111 
n group 

VD= very dry SD= somewhat dry M= moist 

Table 8. 
Freguency of Observation of Tongue Furrows 

Day 1 Day3 DayS Day7 
M .s. N M .s. N M .s. N M .s. N 

Control 11 111 Ill 1111 1111 
group 

Interventio 111 11 Ill ~ 1111 
n group 

M=many S= some N=none 
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Summary 

The study was conducted over a one week period. Some difficulty was 

experienced in obtaining accurate data on the fluid intake of the residents due to staffing 

changes on the last two days. Variables not controlled for such as the presence of Foley 

catheters which may increase bacterial count, ability to get the first void consistently and 

ability to keep the bottles with the resident made data accuracy questionable in some 

cases. 

The two groups were found to be initially similar. The intervention group had a 

significantly higher fluid volume intake on four of the seven days. The total week fluid 

volume intake of the intervention group was also found to be significantly higher than 

that of the control. No significant difference was found in the urine osmolality pre and 

post intervention data. No significant differences were found in the assessment of the 

oral mucosa. The data appears to support the intervention's effect on fluid volume intake. 

The data cannot support whether the intervention had any effect on the hydration status of 

the residents. 

Research question one, Does increasing access to water by providing a water 

bottle attached to the wheel chair significantly improve the hydration status of the 

resident, was answered positively with significant data. The small sample size 

invalidates the use of the t-test but the descriptive data appears to support the results as 

well. 



Research question two, Does increasing access to water by providing a water 

bottle attached to the wheel chair significantly improve the hydration status of the 

resident, was not answered conclusively neither by analysis nor descriptive data. 

47 
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CHAPTER 5: DISCUSSION 

This chapter will discuss the findings and conclusions of the study. There are 

several limitations to the study that will be reviewed followed by recommendations for 

future research. Finally, the significance of this research to the nursing profession will be 

identified. 

Discussion of Findings 

The urine osmolality data did not reveal any significant information. This might 

be due to uncontrolled variables with the urine collection such as presence of bacteria and 

Foley catheters. Also, it was difficult to collect urine samples because many of the 

residents were incontinent. Not all urine samples were from a first void and some were 

collected after breakfast thus reducing consistency among subjects. No definitive 

conclusions could be drawn from this data. 

The fluid intake of the intervention group was significantly higher than the fluid 

intake of the control group. This is very intriguing since to date there are no working 

interventions available to reduce the immense issue of dehydration in the institutionalized 

elderly. The high rate of functionally dependent elderly make this intervention optimal as 

it brings fluid within reach, eliminating the issue of poor accessibility when a resident in 

an unfamiliar setting. Sub-optimal staff support in long-term care facilities limits the 

ability for nursing to accommodate the needs of the functionally dependent. The elderly 

have poor thirst response inherently so there is a weaken initiative to seek out fluid when 

needed. If the fluid is readily accessible when the need arises, thirst can be satisfied 



without delay. This intervention takes minimal effort from the staff and allows some 

autonomy to the resident's to satisfy a basic need independently. 

Conclusions 
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Ultimately no real conclusions can be made from this study. Due to inadequate 

sample size, valid statistics are unobtainable. Gross inspection of the data may imply that 

the intervention had positive effects on a long-term care resident's ability to access water, 

which should ultimately improve hydration. The descriptive data appears promising and 

should be considered a pilot to a larger scale investigation of the research questions and 

intervention. 

Limitations 

There are several significant limitations to this study. First, variables which could 

effect the urine osmolality results were not controlled. Three of the resident's had 

chronic urinary tract infections noted on their diagnosis list. None of the residents were 

actively being treated for urinary tract infections but this does not eliminate the risk for 

bacterial colonization, which would effect urine osmolality. Also, all residents with 

indwelling Foley catheters have bacterial colonization. The length of time a Foley 

catheter has been indwelling would effect the bacterial count and urine osmolality. The 

presence of Foley catheters or bacterial colonization were variables not controlled in this 

study. This may account for there being no significant findings in the analysis of urine 

osmolality pre and post intervention. 

Secondly, nursing adherence to the protocol during the week was inconsistent. 

Nurses were found to be putting fluid volumes in incorrect columns on the record. 



Several meals were not documented at all on the record. This maybe due to inadequate 

inservice education or to staffing changes particularly on the weekend. 
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Thirdly, the primary investigator was an employee at the facility and was the 

medical provider to several of the residents. This may have had an effect on the outcome 

as most of the residents wanted to "do the right thing". Some of the resident's felt they 

had to try to drink more than usual for the purpose of the study to try to help. They 

frequently asked if they were doing ok or if they were drinking enough. This may have 

had prejudiced the fluid volume outcomes. 

Because the bottle was removable, by the end of the week bottles were being left 

behind. Resident's and staff were forgetting to replace the bottle in the holder after 

toileting or napping. This could also be a result of the novelty effect wearing off. 

Another variable which may have effected the outcome was that resident were 

given bottled water which clearly tastes better than the tap water they are usually given. 

Each morning the residents were given a new bottle of filtered water. Some resident 

slowed down on their intake by the afternoon when the bottles were refilled with fresh tap 

water. One resident complained upon refilling the bottle that it tasted like chlorine. 

Lastly, the length of the study was inadequate to identify real changes over time. 

One-week duration was not enough to be able to evaluate consistent trends. A longer 

study would also have eliminated the novelty effect of being a participant in research. 

This was beginning to be evident even by the end of the week where residents began to 

forget their bottle leaving it in the room or bathroom. 
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Recommendations 

Despite the study's limitations there is evidence that this intervention aimed at 

reducing dehydration in the institutionalized elderly should be investigated further. 

Future research should account for the variables that confound urine osmolality. This 

may include obtaining a pre and post urine analysis for presence and quantity of bacteria. 

Utilizing other laboratory indicators such as BUN and Creatinine, BUN/creatinine ratio 

and serum osmolality would strengthen the evidence. If the study were over a longer 

period of time one could evaluate the effect on recurrence of urinary tract infections along 

with the effect on hydration status. 

More extensive staff training regarding study protocol and simultaneous education 

on dehydration may aide in compiiance. With additional laboratory based data it would 

be less imperative to collect all fluid intake data such as mealtime which would eliminate 

that aspect of compliance with data collection. 

A neutral observer not associated with the residents care would eliminate the 

effect of the resident trying to please and creating bias. The study ought to be conducted 

over a longer period of time as this would also reduce the novelty effect of being in a 

study as well as allow for monitoring trends and long range outcomes. 

It would be helpful to have some way of attaching the bottles more securely so 

that bottles are not left behind particularly on the residents with mild dementia. The 

flavor of the water seemed to be a variable for at least one resident. Others did remark 

that they would like a flavor. This may be helpful in subsequent research. If the resident 

were allowed to choose the liquid in the bottle to suit their taste compliance may be 
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increased. Those with swallowing precautions could participate with thickened liquids or 

nectar consistency drinks thus expanding the admission criterion to include residents who 

are at even greater risk for dehydration. 

Significance to Nursing 

Despite the various limitations and need for future research in the area of 

dehydration, this is a nursing intervention that has potential impact on a national 

healthcare concern. This intervention is simple, cost effective to implement and 

potentially cost effective in reducing hospitalizations, morbidity and mortality. To date 

there are no medical or nursing interventions identified or attempted to combat the 

problem of dehydration in the institutionalized elderly. This intervention is simple to 

implement in a facility. If implemented along with simultaneous and consistent nursing 

education from administration to the nurse's aide it could be a real chance at reducing 

hospitalizations, urinary tract infections, pneumonia and other comorbidities which 

accompany the hazards of dehydration. 

Summary 

There is potentially a positive effect on the hydration status of a wheelchair bound 

long-term care resident when utilizing a water bottle attached to the wheelchair to 

improve access. The results are inconclusive due to the small size of this study. 

Descriptive data indicates that this intervention increased the fluid intake of residents 

over those who did not have the intervention. There were several limitations to the study 

that should be accounted for in the future research. There is enough evidence in this 



small study to warrant future research as this simple nursing intervention has a potential 

impact a national healthcare concern. 
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Although fuJI Commillec review is 1101 required, a brief summary of rhc project procedures is 
submitted to lhr. Commil'tce for their endorscmcnl and/or cornmcnL if uny. after administrarivc 
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Human Subjects Cornmiltee 
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~ HANDMAKffi 
j :.:~~· Jewish Ser-vices for- the Agi"'9 
~ . 

~ Home for the Aging • Adult Day Health Care • Home Health Care • Heritage Adult Care Homes 
"'./!!:;7 Jacob C. Fruchthendler Jewish Community Hospice • Outpatient Rehabaitation • HME, Inc. •••:1 V Sol Nathan WeUness Center • Leroy D. Kendis Child Care Center • Bessennan Manor Apartments 

November 17, 1999 

To Whom It May Concern: 

This is to inform you that the Ethie5 Committee ofHandmaker Jewish Sc!rvi.ces for the Aging met 
on November l, 1999 and apprc-t~ed the study submitted by Kate Tynan on improving the 
hydration status of nursing home residents. · · 

If you requir~ any further. infor:m:ation, please contact me at 520-322-3623. 

7!~g/_~~~ 
. Concetta Tynan, MA., R.N.N.P. 

NON-PROFIT • SBMNG AlL F.~S 
5100 East Grant Road • P.O. Box 13090 • Tucson, Arizona 85732-3090 

Phone (520) 881-2323 • Fax (520} 322-3620 • www.azstametcornl-har.dmkr 
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FLUID INTAKE SHEET 

INTERVENTION GROUP 

Day 1 Day2 Day3 Day4 DayS Day6 Day7 
Bottle intake/ Bottle intake/ Bottle intake Bottle intake Bottle intake Bottle intake Bottle intake 
Int int int int int int int 
Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int 

0700 - - - - - - -

Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int 

1100 - - - - - - -

Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int 

1500 - - - - - - -

Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int Filled 0 int 

1900 - - - - - - -

Measure water bottle intake by using scale marked on side off bottle 

FLUID INTAKE FROM BEDSIDE OR MEDICATION DELIVERY 
Document in cc each shift 

Dayl Day2 Day3 Day4 DayS Day6 Day7 
7-3 

3-11 

11-7 

FLUID INTAKE AT MEALTIME 
Day 1 Day2 Day3 Day4 DayS Day6 · Day7 

Breakfast 

Lunch 

Dinner 



7-3 

3-11 

11-7 

FLUID INTAKE SHEET 

CONTROL GROUP 

FLUID INTAKE FROM BEDSIDE AND MEDICATION DELIVERY 
Document in cc each shift 

Day 1 Day2 Day3 Day4 DayS Day6 Day7 

FLUID INTAKE AT MEALTIME 

Day 1 Day2 Day3 Day4 DayS Day6 Day7 

Breakfast 

Lunch 

Dinner 
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Scales 

1. Mucous membranes of the mouth/nose 

Very dry 
1 

Somewhat dry 
2 

2. Longitudinal furrows on tongue 

Many 
1 

Some 
2 

None 
3 

Moist 
3 
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DATA COLLECTION: SUBJECT 1 

Demographics 

Subject#: 1 !AGE: 67 !RACE: Hisp I SEX: F 
Number of diagnosis: 4 I Number of routine medications: 5 
Date of last renal panel 1111199 !BUN: 10 I Creatinine: 0. 6 
Urine osmolality pre intervention: 834 I Urine osmolality post intervention: 307 

Assessment Results 

Day 1 Day 3 Day 5 Day7 
Oral Moistness 
Tongue furrows 

Meals 
Intervention bottle 
Other 
TOTAL 

DX 
Dementia 
Diabetes 
Seizure disorder 

2 
1 

Day 1 
900 
760 
340 

2000 

2 
2 

Fluid Intake 

Day2 Day3 
1080 640 
690 420 
560 420 

2330 1480 

3 
3 

Day4 Day 5 Day6 
660 
500 
500 
1660 

780 480+ 
300 570 
300 440 
1380 1490+ 

MEDICATIONS 
Phenobarital 
Glucotrol 
Glucophage 
Tegretol 

3 
3 

Da_y7 
200+ 
400 
140+ 
380+ 
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DATA COLLECTION: SUBJECT 2 

Demographics 

Subject#: 2 I AGE: 80 !RACE: w I SEX: F 
Number of diagnosis: 7 I Number of routine medications: 7 
Date of last renal panel 7/8/99 TBUN: 15 I Creatinine: 0.5 
Urine osmolality pre intervention: 422 I Urine osmolality post intervention: 479 

Oral Moistness 
Tongue furrows 

Meals 
Intervention bottle 
Other 
TOTAL 

DX 
Paraplegia 
HTN 
Neurogenic Bladder 
Chronic UTI 
CVA 
MVP 

Day 1 
620 
780 
480 
1880 

Assessment Results 

Day 1 Day3 
3 3 
3 3 

Fluid Intake 

Day2 Day3 Day4 
860 920 720 
460 830 1310 
810 600 640 

2130 2350 2670 

Day 5 
3 
3 

Day 5 Day6 
180+ 600 
1020 590 
240+ 240+ 
1440+ 1430+ 

MEDICATIONS 
Benazepril 
KCL 
MVI 
HCTZ 
Dulcolax 
Vit C 
Zinc 

Day7 
3 
3 

Day7 
870 
700 
550 

2120 
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DATA COLLECTION: SUBJECT 3 

Demographics 

Subject#: 3 I AGE: 95 I RACE: w I SEX: F 
Number of diagnosis: 6 I Number of routine medications: 7 
Date of last renal panel 10/21/99 BUN: 20 I Creatinine: 0.8 
Urine osmolality pre intervention: 413 Urine osmolality post intervention: 323 

Oral Moistness 
Tongue furrows 

Meals 
Intervention bottle 
Other 
TOTAL 

Hypothyriod 

Spinal Stenosis 
Chronic UTI 
PVD 
Polyarthralgia 
Colon Ca 

Assessment Results 

Day 1 Day 3 
3 3 
2 2 

Fluid Intake 

Day 1 Day2 Day3 Day4 
570 910 560 640 
400 300 870 840 
630 670 450 740 
1600 1880 1880 2220 

Day 5 
3 
3 

DayS 
660 
440 
480 
1580 

Medications 

MOM 

Senekot 
Synthroid 
ASA 
Metamucil 
Co lace 
NTG Paste 

Day7 
3 
3 

Day6 Day7 
780 680 
180 160 
300 240 
1260 1080 



DATA COLLECTION: SUBJECT 4 

Demographics 

Subject#: 4 I AGE: 80 I RACE: w I SEX: M 
Number of diagnosis: 6 I Number of routine medications: 3 
Date of last renal panel BUN: I Creatinine: 
Urine osmolality pre intervention: 903 Urine osmolality post intervention: 662 

Oral Moistness 
Tongue furrows 

Meals 
Intervention bottle 
Other 
TOTAL 

BPH 
Osteoporsis 
CVA 
HTN 
Macular Degeneration 
Glaucoma 

Day1 
780 
490 
180 

1450 

Assessment Results 

Day 1 Day3 
3 3 
2 3 

Fluid Intake 

Day2 Day3 Day4 
610 1180 590 
270 290 280 
860 560 160 
1740 2030 1030 

Day 5 
3 
3 

Da_y5 Day6 
1140 880 
620 140 
480 640 

2240 1660 

Medications 

Celexa 
MVI 
FeSo4 

Day7 
3 
2 

Da_y7 
730 
300 
+ 

1030+ 
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DATA COLLECTION: SUBJECT 5 

Demographics 

Subject#: 5 I AGE: 70 RACE: w I SEX: M 
Number of diagnosis: 3 Number of routine medications: 2 
Date of last renalpanel 7/24/99 BUN: 14 I Creatinine: 0.9 
Urine osmolality pre intervention: 388 Urine osmolality post intervention: 357 

Oral Moistness 
Tongue furrows 

Meals 
Intervention bottle 
Other 
TOTAL 

MS 
CAD 
Depression 

Assessment Results 

Day 1 Day3 
3 2 
2 3 

Fluid Intake 

Day 1 Day2 Day3 Day4 
1020 590 540 540 
1440 760 840 1420 
240 315 315 315 

2700 1665 1695 2275 

Day 5 
3 
3 

Day 5 
800 
1340 
315 

2455 

Medications 

ASA 
Lactulose 

Day7 
3 
3 

Day6 Day7 
780 240+ 
1140 980 
150 315 

2070 1535+ 
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DATA COLLECTION: SUBJECT 6 

Demographics 

Subject#: 6 I AGE: 78 RACE: w I SEX: M 
Number of diagnosis: 5 Number of routine medications: 2 
Date of last renal panel BUN: I Creatinine: 
Urine osmolality pre intervention: 570 Urine osmolality post intervention: 271 

Oral Moistness 
Tongue furrows 

Meals 
Other 
TOTAL 

Dementia 
PVD 
CAD 
Bilateral amputee 
Chronic UTI 

Assessment Results 

Day 1 Day3 
3 2 
3 2 

Fluid Intake 

Day 1 Day2 Day3 Day4 
960 950 1220 1020 
220 900 250 740 
1180 1850 1470 1760 

Day 5 
3 
2 

Day 5 
1200 
220 
1420 

Medications 

Digoxin 
Capo ten 

Day7 
3 
3 

Day6 Day7 
1240 2100 
240 420 
1480 2520 
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DATA COLLECTION: SUBJECT 7 

Demographics 

Subject#: 7 I AGE: 97 RACE: w I SEX: F 
Number of diagnosis: 5 Number of routine medications: 8 
Date of last renal panel BUN: I Creatinine: 
Urine osmolality pre intervention: 244 Urine osmolality post intervention: 323 

Oral Moistness 
Tongue furrows 

Meals 
Other 
TOTAL 

Diverticulosis 
HTN 
CHF 
Cystocele 
Dementia 

Assessment Results 

Day 1 Day3 
3 3 · 
2 3 

Fluid Intake 

Day 1 Day2 Day3 Day4 
940 690 740 610 
1100 1070 840 780 
2040 1760 1580 1390 

Day 5 Day7 
3 
2 

Day5 Day6 
740 490+ 
620 850 
1360 1340+ 

Medications 

Lasix 
Ranitidine 
Calcium Carbonate 
Docosate Sodium 
Lisinopril 
B12 
Isordil 
Ms04 

3 
2 

Day7 
540+ 
340+ 
880+ 
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DATA COLLECTION: SUBJECT 8 

Demographics 

Subject#: 8 !AGE: 88 RACE: w I SEX: F 
Number of diagnosis: 6 Number of routine medications: 5 
Date of last renal panel BUN: I Creatinine: 
Urine osmolality pre intervention: 334 Urine osmolality post intervention: 376 

Assessment Results 

Day 1 Day3 Day 5 Day7 
Oral Moistness 3 2 2 2 
Tongue furrows 2 2 2 2 

Fluid Intake 

Day 1 Day2 Day3 Day4 DC!Y5 Day6 Day7 
Meals 300 450 455 400 420 500 540+ 
Other 300 980 550 420 200 250 80+ 
TOTAL 600 1430 1005 820 620 720 620 

Dx Medications 

HTN KCL 
Depression Digoxin 
CVA HCTZ 
DID VitE 
Cystocele Univasc 
Rectocele 
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DATA COLLECTION: SUBJECT 9 

Demographics 

Subject#: 9 jAGE: 90 I RACE: w I SEX: F 
Number of diagnosis: 7 I Number of routine medications: 6 
Date of last renal panel 1/4/99 BUN: 36 I Creatinine: 0.8 
Urine osmolality pre intervention: 672 Urine osmolality post intervention: 565 

Oral Moistness 
Tongue furrows 

Meals 
Other 
TOTAL 

CVA 
HTN 
Hypothyriod 
Afib 
Cardiomegly 
Depression 
PVD 

Assessment Results 

Day 1 Day3 
3 2 
3 2 

Fluid Intake 

Day 1 Day2 Day3 Day4 
420 70 110 170 
520 845 530 770 
940 915 640 940 

Day 5 
2 
2 

Day 5 
160+ 
700 

860+ 

Medications 

Prozac 
MVI 
Tylenol 
Coumadin 
Synthroid 
Peri co lace 

Day7 
2 
2 

Day6 Day7 
320 140 
520 590 

840+ 730 



DATA COLLECTION SUBJECT 10 

Demographics 

Subject#: 10 ]AGE: 94 RACE: w [SEX: F 
Number of diagnosis: 6 Number of routine medications: 8 
Date of last renal panel 7/15/99 BUN: 14 I Creatinine: 0.9 
Urine osmolality pre intervention: 421 Urine osmolality post intervention: 320 

Oral Moistness 
Tongue furrows 

Meals 
Other 
TOTAL 

Dementia 
Osteoporosis 
DID 
HTN 
Gastritis 
Depression 

Tegretal 

Assessment Results 

Day 1 Day3 
3 2 
3 1 

Fluid Intake 

Day 1 Day2 Day 3 Day4 
600 480 320 360 
270 400 590 820 
870 880 910 1180 

DayS 
2 
1 

Day 5 Day6 
240 600 
460 360 
700 960 

Medications 

Prilosec 
MVI 
Miacalcin 
Co lace 
Tylenol 
Oyster calcium 
Propulcid 

Day7 
2 
2 

Day7 
480 
600 
1080 
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