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ABSTRACT 

CAROL GETZ RICE 

EXPLORATION OF THE HYDRATION HABITS, MORNING BALANCE, AND MORNING BLOOD 
PRESSURE OF INSTITUTIONALIZED OLDER ADULTS  

 
AUGUST 2018 

OBJECTIVE:  This study examined the Person-Environment-Occupation (PEO) fit of the 

everyday beverage experience of institutionalized older adults to identify potential 

hydration habits and routines that act as supports or disruptors of intermediaries of 

falling like resident fluid consumption, morning blood pressure (BP), and morning 

standing balance. 

METHOD: The exploratory study used within-subjects differences, correlation, and 

regression to examine the daily beverage habits and routines, BP, and balance of a 

purposive sample of 57 North Central Indiana older adults living in assisted and skilled 

care settings. Day One consisted of meal and non-meal observations. Day Two consisted 

of measuring early and midmorning sit to stand BP and standing balance (force plate) 

before and 30–60 minutes after consuming the observed breakfast. MoCA, FES, and 

PHQ-9 scores, fall history, medical conditions, and medications were identified. 

RESULTS: Participants consumed 1257 ml of daily beverages mostly during meals with 

breakfast being the largest meal.  Most of the consumed fluids (61%) were preferred, 

but less than two daily beverage types were preferred; indicating that institutionalized 

older adults experience an occupational deprivation for drinking preferred varieties of 
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daily beverages. High beverage intake was associated with drinking preferred beverages 

during all three non-meal periods. Participants had a mean rise in BP when fasting 

during morning standing reflective of mild hypertension (M = 145.98 mm Hg ± 24.47 SD) 

and possible dehydration. Orthostatic hypotension (OH) occurred in the early morning 

for 21% participants using modified cutoff scores and 10% per traditional scoring and in 

19% participants after breakfast regardless of OH cutoff score. The participants had 

relatively stable morning balance that was consistent with aging. There was a non-

significant trend for high beverage consumption at breakfast to attenuate a postprandial 

drop in BP upon standing after breakfast. 

CONCLUSION: Occupational therapy has the expertise to address the PEO fit of beverage 

habits and routines of institutionalized older adults and meaningful beverage 

occupations which are crucial components of daily resident care for promoting fluid 

intake and hydration, managing BP, optimizing balance and subsequently for possibly 

preventing falling.   
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CHAPTER I 

 

INTRODUCTION 

 

Adequate hydration is necessary for bodily function.  A proper balance of body 

fluids and electrolytes is needed for motor and cognitive performance which in turn 

enable engagement in daily life tasks.  The human body’s fluid balance depends upon 

the weather, fluid intake, and the person’s activity level.  Fluid intake is influenced by 

person factors (e.g., beverage preference and urinary incontinence) and social demands 

(Millard-Stafford, Wendland, O’Dea, & Norman, 2012).  For older adults residing in a 

long-term care setting, daily activities and beverage opportunities, and thus fluid intake, 

may be dependent upon their social environment such as a caregiver or residential staff 

members.  This dissertation explores the everyday hydration experience of 

institutionalized older adults and identifies what characteristics, if any, of the older 

adults’ beverage patterns influenced the older adults’ performance for fluid intake, 

morning balance skills, and morning blood pressure response.  This first dissertation 

chapter includes the statement of the problem, statement of the purpose, specific aims, 

and definitions for the research study. 

Statement of the Problem 

Institutionalized older adults are likely to experience 1.5 falls per year (Cameron 

et al., 2012), be dehydrated (Morley, 2015; Wotton, Crannitch, & Munt, 2008), have 

hypertension and postural hypotension (Aronow et al., 2011; Benetos et al., 2015) and 
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have cognitive impairment (Hooper et al., 2016).  Dehydration, postural hypotension, 

and falling negatively affect participation in daily activities for institutionalized older 

adults.  Older adults may tend to refrain from participation in tasks because being 

dehydrated in the past may have resulted in poor balance or falling with a subsequent 

fear of future falls (Delbaere, Crombez, Vanderstraeten, Willems, & Cambier, 2004; 

IOM, 2005; Pua, Ong, Clark, Matcher, & Lim, 2017).  Poor cognition can exacerbate the 

risk of becoming dehydrated due to failure to remember if a beverage was consumed.  

As cognition worsens, initiation of tasks such as initiating drinking or requesting fluids 

diminishes (Hooper, 2016).  Chronic mildly low sodium levels, which impact 

unsteadiness and attention impairments in older adults, cause more falls than for same 

aged adults who have balanced hydration and electrolytes (Renneboog, Musch, 

Vandemergel, Manto, & Decaus, 2006).  Blood pressure is also affected by dehydration 

with poor fluid intake being associated with low orthostatic blood pressure and falling 

(IOM, 2005; Pash, Parikh, & Hashemi, 2014; Finucane & Kenny, 2017).  Most older adults 

have hypertension, which leads to postural hypotension upon standing (Gangavati et al., 

2011).  Key times for the symptoms of neurogenic and fluid depletion orthostatic 

hypotension, such as dizziness and syncope, include the morning and after a meal 

(Handler, 2005).  A sustained drop in blood pressure when standing can act as a barrier 

for engaging in daily life tasks as well as contribute to falling, but fluid intake can help 

ameliorate the symptoms that disrupt participation (Handler, 2005).   
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Hospitalization is a common consequence for dehydration, blood pressure 

dysregulation, and falls in older adults.  Being hospitalized is stressful for the older 

person, increases the likelihood of co-morbidity and death for the patient, and is costly 

for society (Cervellin Mitaritonno, Pedrazzoni, Picanza, & Lippi, 2014; Pash et al., 2014; 

Warren et al., 1994).  Yet, dehydration and falls are each potentially avoidable and 

blood pressure dysregulation can be managed.  The older adult most at risk for 

dehydration and falling may be the person with mild cognitive impairment who appears 

independent.  These cognitively impaired older adults have an increased risk for 

dehydration (Morley, 2015).  They are also more likely to fall compared to cognitively 

intact peers (Kenny et al., 2011).  Whether the falls are due to syncope or are 

unexplained for older adults, it is likely the fall was associated with a cognitive decline 

(de Ruiter, de Jonghe, Germans, Ruiter, & Jansen, 2017). 

There is a link between hydration status, balance, and falling (Begum & Johnson, 

2010; Cervellin et al., 2014; Renneboog et al., 2006; Wotton et al., 2008) with postural 

hypotension (Finucane & Kenny, 2017).  Activity participation becomes lessened and 

performance impaired for older adults with low hydration, poor balance, postural 

hypotension, and a history of falling.  However, there is a dearth of literature on these 

combined phenomena for institutionalized older adults.  This author is unable to find 

studies that examine beverage habits and routines with morning balance and blood 

pressure for institutionalized older adults.  Occupational therapy literature does not 

examine the hydration-balance-blood pressure-falling link, but it does address factors 
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for fall risk (Jensen & Padilla, 2011; Leland, Elliott, O’Malley, & Murphy, 2012).  Leland et 

al. (2012), authors of a systematic review, suggested addressing risk behavior, postural 

hypotension, medication management, and footwear as a means to prevent falling, but 

their findings did not identify fluid intake habits as a behavioral outcome measure for 

either hypotension or falling.  There is a need for occupational therapy research that 

addresses hydration habits and routines for the overall health of any aged client and 

specifically for influencing participation and occupational performance.  The dissertation 

investigated the hydration habits and routines of institutionalized older adults who are 

an at-risk population for dehydration, poor morning standing balance, abnormal blood 

pressure response, and falling. 

Statement of the Purpose 

Beverage habit patterns are a type of performance pattern.  Performance 

patterns comprise the habits, routines, roles, and rituals that a person uses to engage in 

occupations or activities (American Occupational Therapy Association, 2014).  

Occupational therapy has historically addressed everyday habits as a means of 

promoting health, participation, and performance and the person-environment-

occupation fit (Meyer, 1922), but not usually for hydration.  The purpose of this 

dissertation research was to identify potential hydration habits and routines of 

institutionalized older adults that act as supports or disruptors of fluid consumption and 

in turn, influence morning standing balance and morning blood pressure.  These 

intermediary factors may affect the odds of falling for institutionalized older adults 
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when they perform morning tasks.  The framework guiding the dissertation study was 

the person-environment-occupation (PEO) model (Law, Cooper, Strong, Stewart, Rigby, 

& Letts, 1996; Pighills, Ballinger, Pickering, & Chari, 2016).  The PEO model considers the 

fit of the person in the contextual environments during participation and engagement in 

everyday activity including beverage consumption.  The study explored the everyday 

hydration experience of institutionalized older adults in their natural context, including 

when the residents interacted with their caregivers, because everyday habits and 

routines as well as the physical and social environments influence human daily health, 

participation, and performance.  Analyses identified if any relationships existed among 

the residents’ daily hydration habits and routines and the older adults’ fluid intake, 

morning balance, and morning blood pressure.  This dissertation adds to occupational 

therapy knowledge and understanding of the role that the person, environment, and 

daily beverage habits play in influencing client health, participation and performance.  

Findings from the study add to the body of knowledge about caring for institutionalized 

older adults regarding prevention of dehydration, poor balance, blood pressure 

dysregulation, and falling.  

Specific Aims  

The specific aims of the study were:  

1) identify the hydration habits and routines (beverage habit patterns) 

characteristics of institutionalized residents aged 65 years and older; 
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2) identify the morning balance characteristics of institutionalized residents aged 

65 years and older;  

3) compare the early morning balance before breakfast with the midmorning 

balance after consuming breakfast for institutionalized residents aged 65 years 

and older;  

4) identify the morning blood pressure characteristics of institutionalized 

residents aged 65 years and older when they are seated and standing; 

5) compare the early morning and midmorning seated and standing blood 

pressures for institutionalized residents aged 65 years and older; 

6) identify the beverage habit patterns of institutionalized residents aged 65 years 

and older that may be associated with morning balance and morning blood 

pressure.  

General Definitions 

This research used several terms which may be unclear or used in different 

manners by others.  Below are the definitions for these terms as they are used in the 

dissertation.  Sources are cited for authors who have used the term in the same manner 

as this study 

Definitions in this paragraph refer to the participant.  The study defines an 

institutionalized adult as one who resides in a long-term care (LTC) residential setting 

such as assisted living, dementia care or a general skilled care nursing home.  The adult 

lives permanently with non-related individuals and receive care from staff (Bunn, 
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Hooper, Jimoh, & Howard Wilsher, 2012).  An older adult is a person aged 65 years old 

and older whereas a person aged 65–74 years is considered young old.  A person aged 

75-84 years is considered middle old and a person aged ≥ 85 years is considered oldest 

old.  A fall is the unintentional loss of balance which results in contact with a surface at 

knee height or below such as the floor (McGrath et al., 2012).   

The following terms refer to the data collection process.  Early morning is the 

time after awakening but before the first main meal of the day (breakfast), while 

midmorning is the time after breakfast but before lunch.  Quiet standing balance is 

when a person is standing still, looking straight ahead, and has the arms at one’s side 

(Mignardot, Beauchet, Annweiler, Cornu, & Deschamp, 2014).  A pulse oximeter device 

indirectly measures the amount of oxygen carried in the bloodstream and measures the 

heart rate by using light beams (American Thoracic Society, 2011).   

Beverage and Hydration Definitions Applied to Occupational Therapy 

 The American Occupational Therapy Association’s Occupational Therapy Practice 

Framework: Domain & Process 3rd Edition serves as the foundation for developing for 

the beverage and hydration definitions used in this dissertation (AOTA, 2014).  

Adaptations to AOTA’s nomenclature reflect the transaction of the person (resident) 

with the occupation of drinking beverages in various contexts and situations.  The 

beverages are fluids that can act as an adaptive force to promote (disrupt) the body’s 

hydration status and enable performance skills and performance patterns that in turn 

enable participation in meaningful goal-directed occupations and sustain occupational 
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engagement.  In addition, engaging in beverage occupations can promote (disrupt) 

health and well-being via the beverage type and amount.  A beverage occupation 

taxonomy is provided in Appendix A to assist the reader with the terminology. 

For this study, a person who consumes a beverage orally is a beverage consumer.  

The beverage may be any type of edible liquid (e.g., water, juice, milk, milkshake, coffee, 

tea, alcohol, smoothie, energy drink, etc.), served and consumed at any temperature, be 

any color, and have any consistency, but it is consumed orally through the mouth.  A 

beverage type refers to the kind of beverage (e.g., milk vs. tea vs. coffee), which can 

include subtypes.  For example, milk is a type of beverage that can be flavored 

(chocolate, strawberry or plain) or have varying levels of fat (skim, 1%, 2%, whole fat).  

The beverage types and specific beverage drinks that a beverage consumer prefers to 

ingest comprise the preferred beverage repertoire.  It includes the preferred 

temperature of the drink and may include the preferred vessel per beverage.   

A person who verbally offers or provides beverages to the beverage consumer is 

called a beverage presenter.  The presenter may provide a beverage to the beverage 

consumer by interacting with the beverage consumer directly (e.g., talking to the 

beverage consumer) or indirectly (e.g., place a beverage before the beverage 

consumer).  A dynamic beverage opportunity is a situation when someone (beverage 

presenter) verbally offers a beverage or verbally cues the beverage consumer (e.g., 

resident) to drink resulting in a direct interaction between the beverage consumer and 

the beverage presenter (e.g., restaurant staff, caregiver, family, friend).  For 
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institutionalized residents, the dynamic beverage opportunity occurs between the 

resident and the facility staff.  It may also occur with family, another resident, or with a 

friend.  Static opportunities for beverages are when beverages are pre-set on the table 

or tray for a resident to drink.  During a beverage opportunity when a beverage is 

offered or pre-set for the beverage consumer, the drink is considered a beverage offer.  

At any one beverage opportunity (dynamic or static) there can be multiple beverage 

offers exchanged.  That is, more than one drink may be offered and accepted (received) 

or not received.  For this study, the term beverage offer indicates a beverage that was 

both offered and received, whereas a beverage drink is a beverage that is consumed, 

partially or completely, and not merely received.  For this study, a beverage drink 

represents non-alcoholic beverages because no one consumed alcohol on study days.  

The distinction between an offer and a drink is whether the beverage was consumed. 

The beverage drink is also part of the occupational form for the beverage 

activity.  The occupational form includes the materials, environmental surround, human 

context, temporal context, and the sociocultural reality of the person.  The occupational 

form has two types of dimensions, which involve the physical and social environment in 

which activity takes place (Nelson, 1988).  The beverage occupational form is an 

occupational form for the beverage drinker when engaging in beverage consumption 

activities or beverage occupations. 

 Beverage consumption activities are personal preparatory actions that support 

(disrupt) the body’s hydration homeostasis and promote (disrupt) performance skills 
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and performance patterns, which in turn enable (or prevent) participation in 

occupations and occupational engagement.  The beverage consumption activities are 

components of beverage occupations.  The activities hold some level of meaning, 

relevance and perceived utility for the beverage consumer, which relates to the 

beverage consumer’s level of interest and motivation.  The beverage activities may 

involve purchasing supplies for a favored drink (e.g., half & half and whole bean coffee), 

gathering tools to prepare the drink (e.g., kettle, grinder, and French press), and 

preparing the drink (e.g. grinding the beans, boiling water, pressing the French press). 

Beverage occupations are client-directed beverage consumption activities that 

are meaningful, desirable, and valuable for the doer, may be performed alone or with 

others, and are influenced by person factors, the occupation, the occupational form, 

and the contextual environments in which the activity takes place.  Beverage 

occupations are robust and include the transaction of the person with the beverage 

during drinking (resting between sips) while being in a physical and social environment 

that has contextual features and simultaneously transacts with the beverage consumer.   

The beverage occupation may include drinking beverages with others socially or 

the occupation may involve only one person such as drinking coffee while reading the 

paper.  The person (beverage consumer) is likely to have a high affinity for the 

occupational form (i.e., beverage and drinking vessel).  As a result, the temperature and 

taste of the fluid as well the size, shape, weight, and color of the drinking vessel need to 

match the person’s preferences and physical characteristics (e.g., hand size and 
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strength).  Consequently, the congruency of the person-environment fit influences 

participation and performance of the beverage occupation.  The occupational form can 

enhance the beverage occupation’s meaningfulness.  The transaction of the person-

environment-occupation has meaning and value to the beverage consumer.  For 

example residents residing in an assisted living facility may participate in a meaningful 

daily coffee ritual with other residents that is resident initiated (make the coffee and 

invite others to join), involves sitting around a table reading the paper and discussing 

the town’s news while sipping hot coffee that has come to a preferred temperature for 

sipping out of a ceramic mug with scents of hazelnut creamer wafting through the room.  

The ritual is a spiritual experience that is multisensory, involves a sense of belonging, 

and promotes harmonious personal satisfaction.  It is a beverage occupation rather than 

merely a coffee hour. 

Performance patterns comprise the habits, routines, roles, and rituals that a 

person uses to engage in occupations or activities (AOTA, 2014).  The patterns develop 

over time and can facilitate or impede occupational performance (AOTA, 2014).  

Beverage habit patterns are a type of performance pattern that influences a person’s 

hydration status.  The beverage habit patterns include the amount of beverages 

consumed (all and preferred), the affinity and value of the beverage (preference), the 

variety or type of beverages consumed (water, coffee, enriched drink, favorite drinks, 

etc.), the choice of multiple beverages, the number of beverages consumed (any and 

preferred), the time of day for beverage amounts consumed, the number of  beverage 
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opportunity types (static and dynamic), the social interaction during beverage 

consumption activities (frequency, type, and length), and the assistance received during 

beverage consumption tasks (frequency, type, level, and length).  Figure 1 identifies the 

hydration performance pattern factors for the beverage habit pattern 

 

 

Figure 1.  Preliminary conceptual model of the Hydration Performance Pattern. 

Hydration Performance Pattern 

                               Beverage Drinker - Beverage Activity or Occupation - Beverage Environments (Contexts) 

 

     Beverage 

       Activity or Occupation 

      Beverage Occupational Form  

    Beverage Consumption Activity         

  Beverage                                      Beverage 

   Drinker                   Hydration Performance Pattern                                Environments 

Person Factors                                                                         Beverage Habit Pattern                Cultural, Personal, Physical,  
 Preference       Social, Temporal, Virtual  
 Values, Beliefs Hydration Habits Hydration Rituals     Contexts 
 Self-Efficacy, Expectations Hydration Routines Hydration Roles  

Body Structure & Function, Mobility                             Values, Beliefs, Expectations  
Culture, Spirituality             Dynamic Beverage Opportunity 

Performance Skills                  Static Beverage Opportunity 

Motor, Process, Social Interaction              
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CHAPTER II 

BACKGROUND AND SIGNIFICANCE 

 This chapter is a literature review that provides background information on the 

occupational therapy perspective of habits and routines regarding hydration.  It also 

examines the literature related to institutionalized older adults and their hydration 

status, balance skills, blood pressure, and falling risk.  The chapter includes the 

theoretical framework, the person-environment-occupation model (Law et al., 1996) 

that guided the implementation of the dissertation.  Chapter Two then continues with 

the significance of the research for practice and ends with the research questions. 

Hydration Literature 

There are many studies on hydration in the nursing (Hodgkinson, Evans, & 

Wood, 2003), nutrition (Begum & Johnson, 2010; Stookey, Pieper, & Cohen, 2005), 

kinesiology (Geboy, Filmyer, & Josiassen, 2012), neurophysiology (Denton et al., 1999), 

and geriatric literature (Abdelhamid et al., 2016).  Several dehydration studies examine 

healthy community-living men in their 20s exposed to heat, exercise, fluid deprivation 

(Hillyer, Menon, & Singh, 2015), saline infusion, or a combination of these but only a few 

studies include adults over the age of 60 (Benton & Young, 2015; Masento, Golightly, 

Field, Butler, & van Reekum, 2014).  Euhydration, the normal state of body water 

content, is critical for cell functioning and vital for life.  Dehydration is an unbalanced 

condition that may be reversible in mild states but can become irreversible and lead to 
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death (Ferry, 2005; Pash et al., 2014; Wotton et al., 2008).  Some effects of acute 

dehydration include confusion, fatigue, urinary infections, poor balance, hypotension, 

falls, and hospitalization (Pash et al., 2014; Wotton et al., 2008).  Also, impaired short-

term memory, alertness, attention, and visual motor function can ensue (Adan, 2012; 

Masento et al., 2014).  More than half of long-term care (LTC) residents are dehydrated 

(Morley, 2015).  The majority (78%) of LTC residents have some level of cognitive 

impairment (Hooper et al., 2016).  For assisted living residents, 71% have some degree 

of cognitive impairment (Zimmerman, Sloane, & Reed, 2014).   

In persons with cognitive deficits, dehydration may be expressed as agitation, 

delusions, and hallucinations (Morley, 2015).  People with dementia are likely to forget 

if they consumed liquids, to have poor initiation to seek beverages, and probably rely on 

a caregiver for access to fluids.  These person and social factors place the person with 

dementia at risk for involuntary dehydration.  Older adults voluntarily limit fluids due to 

a fear of incontinence (Hooper, Bunn, Jimoh, & Fairweather-Tait, 2014; Schnelle et al. 

2003).  Limiting fluids may be especially true in the evening to prevent nighttime 

voiding, yet the next morning, the older adult is likely to be thirsty and dehydrated.  

Whether a beverage is sought or consumed may depend upon access and availability of 

fluids, which itself may be dependent upon the caregiver.   

Seeking fluids may also rely on the temporal mechanism of thirst generation and 

satiation.  Neuroscientists have found that as people age, their perception of thirst and 

satiation declines (Farrell et al., 2008).  In addition, renal mechanisms no longer execute 
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their protective roles well (Hooper et al., 2014; Spigt et al., 2006).  Despite drinking to 

satiate thirst, a cognitively intact older adult will not consume enough fluids to replenish 

daily needs because satiation occurs prematurely (Farrell et al., 2008).  During everyday 

activities, healthy adults experience variations in water status of 1.1-3.6% due to fluid 

intake, weather, and activity level (Hooper et al., 2014).  Findings from Hooper et al.’s 

2015 systematic review identified that a ± 3-5% change in body weight within seven 

days reflects impending dehydration and a ≥ 5% change indicates current dehydration 

(Hooper et al., 2015).  People of any age can lose fluid overnight during sleep.  The loss 

may lead to mild dehydration (1-2% fluid body weight loss).  Moderate dehydration is a 

3-5% fluid loss, and anything above 5% is severe (Adan, 2012).  However, a loss of 3% in 

older adults may lead to severe dehydration (Wotton et al., 2008).   

For any person, mild dehydration may cause a 20% decrease in motor 

performance (Adan, 2012).  Dehydration may be manifested as an electrolyte imbalance 

as well as by low fluid levels.  When sodium levels are regularly low (e.g., chronic 

hyponatremia), middle aged and older adults experience subsequent reduced motor 

performance and attention performance (Cervellin et al., 2014; Geboy et al., 2012; 

Renneboog et al., 2006; Renneboog, Sattar, & Decaux., 2017).  Stable chronic 

hyponatremia has been considered asymptomatic for dehydration, which means that 

the adults may not realize that they have low sodium levels (Geboy et al., 2012), yet 

motor deficits are likely.  Low serum sodium was associated with longer reaction times 

(i.e., slow to respond) for middle aged adults with mild chronic hyponatremia (Geboy et 
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al., 2012).  Slower reactions may enhance the chance of falling when an older adult 

responds to a balance challenge.  Of the older adults admitted to a Belgium emergency 

department over the course of three years, 21.3% of those with any level of 

hyponatremia were admitted for falls versus 5.3% of matched control patients 

(Renneboog et al., 2006).  The degree of hyponatremia did not affect the frequency of 

falling.  A subset of the hyponatremic older adults were assessed for gait, balance, and 

attention tasks.  This subset of older adults had worse balance during gait (i.e., larger 

sway path) and had slower response times and more errors for attention tasks than the 

control patients.  All the motor impairments during attention tasks were worse than the 

performance of another set of healthy older adults who consumed moderate amounts 

of alcohol until their blood alcohol level was 0.6 ± 0.2 g/L.  This subset of asymptomatic 

hyponatremic older adults were considered to be ill, which is a limitation towards the 

study’s external validity.  Conversely, some older adults may experience hypernatremia 

(elevated sodium in the blood) that results from inadequate water consumption.  

Symptoms of dehydration are inconsistently expressed in the presence of 

hypernatremia.   

Most older adults with hypernatremia do not have thirst as was found by 

Chassagne, Druesne, Capet, Ménard and Bercoff (2006) who assessed early clinical signs 

of hypernatremia with the goal of identifying whether the clinical signs had prognostic 

value in older adults with hypernatremia.  Their findings identified that the best 

predictor of dehydration was an acute change in mental status (e.g., confusion).  For 



 

17 
 

adults with hypernatremia, the lack of thirst influences the person’s fluid consumption 

behavior.  While both diminished fluid reserve and impaired protective systems place 

older adults at increased risk for involuntary dehydration, daily habits and routines may 

elevate this risk further. 

Diagnosing dehydration is difficult because older adults do not express clinical 

symptoms typically associated with their younger counter parts (Hooper et al., 2014).  

Also, feeling thirsty is not a reliable indicator of being dehydrated (Chessagne et al., 

2006; Hooper et al., 2016).  The gold standard for assessing dehydration is serum 

osmolality (sodium levels in the blood), which requires a blood draw (Hooper et al., 

2014).  However, less invasive measures have promise for research; they include total 

beverage intake and missing drinks between meals (Hooper et al., 2015).  Whereas 

dehydration is measured best by serum osmolality, fluid intake is measured best by 

deuterium oxide dilution.  Both of these assessments are invasive and costly involving 

blood and lab work up.  Less intrusive and less expensive means of hydration 

quantification include direct observation and estimating fluid volumes (Hooper et al., 

2014).   

There is a dearth of literature on the performance consequences of a sedentary 

person’s everyday hydration habits and routines (Benton & Young, 2015).  Yet, some 

evidence indicates that as little as a 2% loss of body fluids may impair a person’s mood 

and performance for activities that require attention, psychomotor skill (coordination), 

and cognitive skills involving immediate memory and working memory (Benton & 
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Young, 2015).  In the early morning after awakening, institutionalized older adults may 

have lost up to 1-2% of their body fluids but they need to perform motor tasks such as 

transfers (bed and toilet) and perform psychomotor tasks such as self-care (e.g., 

grooming, sponge bathing, toileting, and dressing).  Examining the daily temporality of 

fluid habits, such as estimating intake and missed drinks as well as examining morning 

balance in relation to fluid intake may allow understanding the influential nature of 

beverage habits on occupational performance. 

Occupational Therapy’s Role with Hydration Habits 

Habits are germane to occupational therapy.  A core belief in the profession is 

that daily lifestyle routines and habits influence health (Meyer, 1922).  In a typology of 

habits, five of nine categories apply well to hydration (Clark, Sanders, Carlson, Blanche, 

& Jackson, 2007).  Fluid consumption becomes a neural activity after ingestion, which 

occurs automatically, but which has adaptive mechanisms to compensate for under- and 

over-hydration.  It is a single daily activity performed multiple times a day as part of 

routines.  Beverage habits are custom, reflecting the unique preferences of the doer.  

They are habitus, that is, they are a protean force mediating health or disrupting it.  

Hydration involves routines as well as habits.  Routines are patterns of behavior that are 

observable, regular, and repetitive and they provide structure for daily life (AOTA, 2014, 

p. S27); the behaviors may be satisfying and health promoting, or they may be health 

disrupting.  Cultural and ecological contexts of the resident and the caregiver are 

important influencers for resident routines.  Rehabilitation professionals need to 
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address the subjectively experienced contextualized features of habits to make the best 

impact on health and participation in everyday tasks (Clark et al., 2007, p. 20S).   

Mårtensson and Archenholtz (2017) found that occupational therapy 

practitioners perceived habits to be a complex entity and that the client’s context is 

important for unraveling the complexities of client habits .  Clark et al. (2007) and 

Mårtensson and Archenholtz (2017) identified that personal and environmental factors 

influence participation in habits.  The person-environment fit during daily task 

performance acts as a supporter or disruptor of daily habits and occupational 

performance.  Daily life activities include fluid consumption, which may be performed as 

a habit, a routine or even as a favored meaningful occupation.  Regardless of which 

form, hydration behaviors influence individual health and the daily performance of self-

care, work, and leisure pursuits.   

Fluid intake habits are infrequently studied within the occupational therapy 

literature.  A British occupational therapy mental health study examined the influence of 

occupational therapy lifestyle coaching, including beverage habits, on anxiety for 

community-dwelling adults and found that a modification in lifestyle routines (i.e., 

reducing caffeine and increasing fluid intake) led to less anxiety in three case studies 

(Lambert, 1998).  Additional changes included newly gained clarity of mind and speech 

as well as reduced tremors, headaches, and dizziness after the intervention.  A speech 

and language therapy-occupational therapy team approach by Homer, Bickerton, Hill, 

Parham, and Taylor (2000) successfully addressed dysphagia in school children through 
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safe nutrition and hydration, as evidenced by weight gain and in turn enhanced 

academic performance for children at risk for swallowing dysfunction (Homer et al., 

2000).  Both of these studies used fluid intake as a targeted habit to influence body 

functions and skill performance for enhanced health and participation in daily life 

activities.  Newer occupational therapy studies target nutrition and exercise by having 

community-dwelling clients self-select behaviors for modification (add new, modify old, 

or replace old behaviors), that may include beverage consumption, with the goal of 

health promotion (Fritz, Brody, & Levy, 2017).  Institutionalized older adult studies also 

exist.  American occupational therapists conducted a secondary analysis of a LifeTrust 

America, Incorporated assisted-living study that examined seven lifestyle habits of older 

adults (n = 1,079), including two habits about beverage intake (McPhee, Johnson, & 

Dietrich, 2004).  The lifestyle habits study compared the influence of healthy habits on 

medical conditions.  Drinking at least five glasses of water per day was defined as a 

healthy habit.  Older adults with arthritis tended to drink more water than persons 

without arthritis, which McPhee et al. attributed to following “preventive care practices 

that are often part of arthritis treatment recommendations” (2004, p. 167).  A key 

finding was that only 36.7% of the sample consumed at least five glasses of water per 

day.  Although experts disagree on fluid requirements for older adults, most experts 

recommend drinking more than six eight-ounce glasses (1500-2000 ml) of any beverage 

(Del Valle, Yaktine, Taylor, & Ross, 2011; Kayser-Jones, Schell, Porter, Barbaccia, & Shaw, 

1999; IOM, 2005; Lindeman, Romero, Liang, Baumgartner, Koehler, & Garry, 2000; 
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Wotton et al., 2008).  Consequently, most of the assisted living residents may have been 

at risk of dehydration due to the low fluid intake.   

Balance and Falls Literature 

Studies on falls and balance are frequently studied in gerontology (Hill et al., 

2011), physical therapy (Sibley et al., 2016), engineering (Hewson, Singh, Snoussi, & 

Duchêne, 2010), and kinesiology literature (Dietrich, Breniere, & Do, 1994).  Researchers 

use objective measures for quantifying balance via force plate data and trying to predict 

fall risk with this balance data.  For instance, the velocity of the center of pressure (COP) 

is found to be more accurate than position or acceleration for controlling upright 

posture (Jeka, Kiemal, Creath, Horak, & Peterka, 2004).  COP velocity during static 

standing effectively classifies 90% of older adult fallers (Hewson et al., 2010).  The 

American Geriatric Society and British Geriatric Society joined forces to make 

recommendations to address the multifactorial falling phenomenon, which were 

reported in a summary by Kenny et al., (2011).  The recommendations are similar to a 

prospective longitudinal Chinese older adult study (n = 1517) recommendations that 

older adults should be screened for a history of falls, difficulties with walking or balance, 

acute infections, chronic conditions (e.g., syncope, stroke, osteoporosis, Parkinson’s 

disease, arthritis of knee joints, urinary incontinence, cardiovascular disease), 

neurological function, visual acuity, feet and footwear, activities of daily living skills, 

perceived functional ability, and fear related to falling (Kenny et al., 2011; Chu, Chi, & 

Chiu, 2005).  Medication review is also recommended for the type and number of 
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medications.  Taking a sedative or a hypnotic medication increases the odds of falling if 

the person is at least 75 years old or lives in a long-term care setting (Woolcott et al., 

2009).   

The more risk factors an older adult has, the higher the likelihood of falls (Chu et 

al., 2005).  One risk factor as mentioned above is having a fear of falling when 

performing daily basic essential activities.  Older adults’ perception of how empowered 

they are to safely do tasks influences actual participation and engagement in daily non-

hazardous activity.  A fear of falling may lead to refraining from certain tasks or reducing 

participation in other activities (Tinetti & Powell, 1993).  This self-imposed limitation 

may initially only pertain to outdoor activities or to outdoor activities in inclement 

weather (e.g., shopping when it snows or rains); however, the limitations can include 

daily self-care tasks (e.g., bathing).  As activities are limited and the older adult is no 

longer engaging in a wide range of activities, the person is also no longer engaging in a 

variety of balance challenges.  This limited activity can easily lead to weakened muscles 

and reduced balance resulting in an increased likelihood of falling (Delbaere et al. 2004).   

A Cochrane meta-analysis of falls data found inconclusive results for several 

types of falls intervention.  The study identified a benefit for those that use a multiple 

intervention approach (the same combination of interventions for all participants) or a 

multifactorial approach, where a group of interventions is selected based on an 

individual’s risk factors (Cameron et al., 2012).  Using a portable force plate to measure 

the balance of nursing home residents enables collecting data in the resident’s natural 
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context and combining it with an examination of habits, fall efficacy, and cognitive 

impairment. 

Occupational Therapy’s Role with Balance and Falls 

Occupational therapy research examines impaired balance and falls, which can 

be consequences of poor hydration.  One instrument that occupational therapists use to 

examine postural sway in older adults is a force plate.  Pociask, DiZazzo-Miller, 

Goldberg, and Adamo used a force plate to identify that postural sway increases when a 

community-living older adult’s eyes are closed (confirming non-OT research findings) 

and added new information that balance worsens if the head is extended (2016).  These 

findings may have implications for activities such as washing hair.  Recommendations 

included using objective clinical testing of postural sway, such as using a force plate, to 

identify potential factors for falls intervention.   

A systematic review on preventing falls for community-dwelling older adults 

recommended that occupational therapy research target modifying behavior and 

managing postural hypotension (Leland et al., 2012) though fluid habits was not 

recognized as a potential factor to address postural hypotension or falls.  Other 

occupational therapy studies address the fear of falling and balance confidence when 

performing activities.  Schepens, Sen, Painter, and Murphy conducted a meta-analysis 

that identified having confidence in one’s balance and having a fear of falling during 

performance tended to be expressed differently depending on the type and complexity 

of the activity (2012).  Both complex activities and basic skills underlying performance 
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for self-care were influenced by the community-dwelling older adults’ confidence in 

maintaining their balance during performance.  The same was true for whether the 

older adults believed that they were likely to fall.  That is, fall efficacy affected 

underlying skill components such as strength as well as engagement in complex activity.  

Consequently, it is important to address a person’s fear of falling as a component of fall 

prevention.  None of these hydration and falls studies involve people living in nursing 

homes or dementia care units.   

Blood Pressure Literature 

Blood pressure, like hydration status, is affected by the aging process.  Blood 

pressure and hydration are both affected by the aging consequence on the renal and 

vascular systems, which no longer respond efficiently to bodily demands.  For blood 

pressure, this includes a poor physiological response to standing (Aronow, et al., 2011).  

Dehydration can exacerbate blood pressure regulation difficulties (Pash et al., 2014).  

Older adults experience more falls than younger adults when blood pressure is either 

high or low.  Some older adults have a sustained drop in their blood pressure when 

transitioning from supine to standing during daily activities.  If the decline is sustained 

for 1-3 minutes, is ≥ 20 mm Hg systolic drop, or includes ≥ 10 mm Hg diastolic drop 

during supine-standing, then it is considered orthostatic hypotension (Maurer, Cohen, & 

Cheng, 2004).   

Resting blood pressure versus standing blood pressure studies are common in 

the literature for older adult participants.  Older adult studies examined orthostatic 



 

25 
 

hypotension (OH) in terms of cognitive impairment (de Ruiter et al., 2017; Mossello et 

al., 2015), intra-individual variability (Lipsitz, Storch, Minaker, & Rowe, 1985), dizziness 

(Gray-Miceli, Ratcliffe, Liu, Wantland, & Johnson, 2012), the degree and timing of OH 

(Maurer et al., 2004), meal ingestion (LeCouteur, Fisher, Davis, & McLean, 2003; Nair, 

Visvanathan, & Gentilcore, 2015), falling (Shaw & Claydon, 2014), daily activity 

participation (Jonsson, Lipsitz, Kelley, & Koestner, 1990), and mortality (Bursztyn, 

Jacobs, Hannerman-Rozenberg, & Stessman, 2016).  A study with residents at a long-

term care facility found that the standard definition of orthostatic hypotension did not 

predict future falls for residents (Maurer et al., 2004).   

Shaw et al. (2017) noted that a better standard for measuring OH in older adults 

may be from a seated to a standing position, but that the benchmark values required 

adjustment (i.e., ≥ 15 mm Hg systolic decline or a ≥ 7 mm Hg diastolic decline).  It is well 

known that people experience a decline in blood pressure after eating a large meal.  

This postprandial phenomenon was studied in long-term care older adults in relation to 

the risk of falling using the traditional definition of orthostatic hypotension (Aronow & 

Ahn, 1997).  The mean decline in systolic blood pressure after eating was 20 ± 5 mm Hg 

for adult fallers and 12 ± 4 mm Hg for non-fallers.  For residents with syncope, the mean 

systolic blood pressure decline was even higher at 23 ± 5 mm Hg, while adults without 

syncope had a 14 ± 5 mm Hg.  A key finding was that a postprandial maximum decline in 

systolic blood pressure was an independent risk factor for falling, syncope, new 

coronary events, and mortality.  A more recent Australian study by Nair et al. (2015) had 
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similar findings to an American study by Jonsson et al. (1990) that community older 

adults’ maximum postprandial decline in systolic blood pressure occurred 60 minutes 

after ingestion.  However, the Australian study had participants consume a glucose drink 

as their “meal” rather than food and fluid as in the American investigation. 

Hypertension management for older adults requires that a standing blood 

pressure be taken at every visit to identify a possible orthostatic drop in blood pressure 

(Aronow et al., 2011; Benetos et al., 2016).  Two panels of experts specializing in 

hypertension care for older adults, recommend targeting a systolic blood pressure of 

130-150 mm Hg, and preferably 140-145mm Hg if tolerated for adults ≥ 80 years old.  

Hypertension and falling are examined in terms of OH by many investigators (Bromfield 

et al., 2017; Cai & Calhoun, 2017; Gangavati et al., 2011).   

Researchers have found that resting hypertension influences postural 

hypotension.  Gangavati et al. (2011) found that older adults were most at risk for OH 

when they had uncontrolled hypertension (HTN).  Some participants with uncontrolled 

HTN (19%) had orthostatic hypotension, whereas only 5% of participants with controlled 

HTN experienced OH and 2% of participants without HTN developed OH after standing 

for one minute.  The risk of recurrent falls for older adults who experienced OH after 

one minute of standing was 2.5 time higher if the adults had uncontrolled HTN than if 

the adults had uncontrolled HTN and no OH.  A sustained drop in blood pressure after 

standing for one minute was a key indicator for falling if the resting blood pressure was 
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high.  This finding may expand the definition of orthostatic hypotension to include an 

earlier sustained blood pressure drop at one minute rather than at three minutes.   

A low resting blood pressure can have negative consequences.  Mossello et al. 

(2015) found that older adults with dementia and mild cognitive impairment who 

experienced a low daytime resting blood pressure were likely to experience a greater 

decline in cognition.  French investigators also found a negative consequence for having 

a low blood pressure: mortality.  Older adults with low resting blood pressure were 

more likely to die (adjusted HR 1.78, p = .001) if the participant was taking ≥ 2 

antihypertensive medications (Benetos et al., 2015).  Data from the REGARDS study 

showed the relationship among antihypertensive medication polypharmacy, frailty, and 

the risk for serious injuries due to falling (Bromfield et al., 2017).  Bromfield et al. found 

that having frailty increased the risk for sustaining a serious injury after a fall.  The 

hazard ratio was 1.18 for one indicator of frailty, 1.49 for 2 frailty indicators, and 2.04 

for ≥ 3 frailty indicators.  In addition, blood pressure and the number of 

antihypertensive medication classes were not associated with a risk for serious injury 

after falling.  Moonen et al. (2015) examined the effect of discontinuing 

antihypertensive medication on experiencing OH for older community-dwelling adults 

with mild cognitive impairment.  Intention-to-treat analysis showed a non-significant 

risk reduction for OH if participants discontinued antihypertensive use (RR 1.31 [95% CI 

.92-1.87], p = .13).  A subset of participants assigned to stop antihypertensive 

medications did not cease due to safety issues.  Analysis by actual participation in the 
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protocol indicated a statistically significant reduced risk for OH if participants partially 

stopped (RR 1.45, [95% CI 1.01-2.07], p = .04) or completely stopped taking 

antihypertensive medications (RR 1.60 [95% CI 1.10-2.31], p =.01) as compared to 

participants who continued the medications.  The literature does not form a good 

consensus on how to treat the frail oldest old other than to use caution with 

medications.  Studies with community-dwelling older adults and nursing home residents 

have mixed results regarding whether antihypertensive medications increase risk, have 

no risk, or lower the risk of experiencing OH (Moonen et al., 2016).  Frail elderly who are 

older than 80 years old are being studied as a special population whose blood pressure 

responds differently to positioning than younger older adults or healthier older adults 

(Benetos, 2018).  The RETREAT-FRAIL study is currently examining the downward 

titration of antihypertensive medications in an effort to avoid OH and prevent falls 

(Benetos, 2018).  Blood pressure issues are common for institutionalized older adults 

and are associated with both hydration and falling. 

Occupational Therapy’s Role with Blood Pressure 

 Occupational therapists educate and monitor clients in cardiac rehabilitation, 

transfer training, home safety, medication management, healthy lifestyles, and 

relaxation training as means to optimize blood pressure response.  Research is limited 

involving occupational therapists using blood pressure as a primary variable.  Two older 

studies used blood pressure measures to examine the ventilatory and cardiometabolic 

response of older adults to a sanding task.  Muraki, Kujime, Kaneko, Su, and Ueba (1991) 
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monitored the response of elderly women with a cardiac impairment to differing 

gradations of a sanding task to identify an activity that did not exceed a maximal 

metabolic equivalent (MET) of 2.0 and found that the various graded one-handed 

sanding activities required no more than 1.69 METs.  Measuring blood pressure was one 

means to identify activity tolerance as well as a way to identify which activities were 

low-intensity exercise for the elderly women with a cardiac impairment.  Muraki, 

Kujime, Kaneko, and Ueb (1992) also used blood pressure as a primary variable to 

examine the cardiometabolic response to unilateral and bilateral sanding, but the 

researchers examined the response of elderly men with hemiplegia due to a stroke.  The 

age of these cardiac-response occupational therapist-led studies demonstrates the lack 

of current occupational therapy research that targets blood pressure as a primary 

variable of interest.   

Occupational therapists address the symptoms of blood pressure dysregulation 

to allow participation and engagement in daily life activities.  In a blood pressure case 

study, it was found that neurogenic orthostatic hypotension was debilitating for an 

older patient even with medication adjustment because of dizziness (Handler, 2005).  

The case study participant was essentially wheelchair bound due to postural dizziness 

and syncope.  When occupational and physical therapy were introduced the participant 

began tolerating participation in activities with minimal dizziness.  Occupational therapy 

was recommended for three main areas: transfers to enable rapid sitting, assistive 

equipment such as grab bars, and a home safety evaluation.  The beverage habits and 
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routines of the participant were not identified as a potential mediator of blood pressure 

symptomology.   

The literature identifies medication management as a role for occupational 

therapy to address healthy aging and optimal blood pressure regulation.  A 

phenomenological U.S. study of community dwelling older adults used semi-structured 

interviews followed by a home visit for a subsample of participants to promote 

adherence to the medication-taking process and found that challenges for medication 

adherence include taking a medication for a condition when there was not an overt 

symptom to signal the need to take the medication as can be the case for blood 

pressure (Sanders & Van Oss, 2013).  Observation enabled Sanders and Van Oss to 

identify habit patterns that promoted contextually embedding the medication-taking 

with other daily routines.   

Chronic disease management and promotion of healthy aging are known roles 

for occupational therapists, but blood pressure dysregulation (e.g., hypertension or 

hypotension) is not typically highlighted and targeted (Clark et al., 2012; Norris, 2018; 

Peralta-Catipon & Hwang, 2011; Richardson et al., 2012).  In addition, fluid intake is 

generally not targeted as a protean force to promote blood pressure homeostasis and 

mediate overall health when addressing chronic disease or health promotion.  However, 

occupational therapists do target blood pressure when using stress management and 

relaxation techniques.  An occupational therapy study conducted in India reported that 

both progressive muscle relaxation and deep breathing significantly reduced blood 
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pressure for participants with hypertension (Gupta, 2014).  The intervention group had 

a statistically significant decline for both systolic (p < .001) and diastolic blood pressure 

(p < .001) after performing supine relaxation techniques post-exercise.  Whereas, the 

control group did not have a significant decrease in diastolic blood pressure (p = .163) 

but did have a significant decrease for systolic blood pressure (p < .001) after seated 

table top activities post-exercise.  A comparison of the control group with the 

intervention group is not warranted due to the dissimilar positioning (supine vs. seated) 

of each condition’s activity.  However, each condition’s results can be used separately as 

informative.   

Theoretical Framework for Hydration Habits, Balance, Blood Pressure, and Falls 

The PEO model (Law et al., 1996; Pighills et al., 2016) provides a framework that 

guided this dissertation study.  The PEO model considers the fit of the person in the 

contextual environments during participation and engagement in everyday activity 

(occupational performance).  Key PEO assumptions pertaining to the dissertation 

include: 

• The person, environment and occupation interact continuously across time 

and space in ways that enhance or impede their congruence (Law et al., 

1996, p. 17).  

• The closer the person-environment-occupation fit, the more harmonious 

their interaction resulting in optimized occupational performance (Law et al., 

1996, p. 17).  
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• Person qualities influence how the person interacts with the environment 

and carries out the occupational performance (Law et al., 1996, p. 17). 

• The environment is ever changing and more amenable to change than the 

person (Law et al., 1996, p. 17). 

• The person and environment both influence the other and are influenced by 

each other (Law et al., 1996, p. 17). 

• Occupations “meet the person’s intrinsic needs for self-maintenance, 

expression and fulfilment within the context of his/her personal roles and 

environment” (Law et al., 1996, p. 17).  

• Occupations are complex and necessary for living (Law et al., 1996, p. 17). 

• The person constantly renegotiates one’s view of self and one’s roles as the 

person ascribes meaning to an occupation and the surrounding environment 

(Law et al., 1996, p. 17). 

In addition, PEO guides occupational therapy practice and research by 

connecting the model to occupational therapy practice.  The PEO model identifies: 

• Occupational therapists consider the person in the client’s various contextual 

environs (cultural, socio-economic, institutional, physical and social) when 

developing clinical strategies and interventions (Law et al., 1996, pp. 16 and 

19). 

• Occupational therapists assess the performance components, environmental 

conditions and occupations that may influence occupational performance. 
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This information assists determination of the focus and level of intervention. 

(Law et al., 1996. p. 20). 

• For fall risk, OH risk, and dehydration risk, person factors include intrinsic 

factors (e.g., factors due to aging) and behaviors.  The behaviors include 

routines, frequency of space use, and the occupational activity (Pighills et al., 

2016, p. 141). 

The person-environment-occupation fit influences the opportunities for 

participation and the level of engagement during daily beverage activities.  

Consequently, the PEO fit can enhance or impede the resultant fluid consumption, 

which in turn, acts as an adaptive force to positively or negatively influence overall 

health.  The fit also affects participation and performance in activities of daily living, 

instrumental activities of daily living, and leisure occupations.  For example, low fluid 

intake may make a person tired, less attentive, less coordinated and irritable leading to 

withdrawal from participation in a favored game of Suduko.  Or, it may lead to a blood 

pressure drop when standing in the morning during attempted self-care activities and 

result in falling.  The complex interplay of the person and the environment during 

execution of daily life habits and reflection on these habits are manifested in the 

experience of living each day (Clark et al., 2007; Mårtensson, & Archenholtz, 2017).  The 

person-environment transaction also impacts future life (Clark et al., 2007).   

This dissertation adds to the knowledge and understanding of the role that the 

person and environment play in daily vital hydration habits and routines, which 
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influence client health, and occupational participation and performance.  The findings 

pertain to institutionalized older adults but may increase awareness for addressing 

hydration across the entire lifespan.  While occupational therapy addresses daily habits 

and the person-environment-occupation fit, there is a lack of focus on beverage habits 

that mediate healthy aging for optimal hydration status, balance, and blood pressure.  

Figure 2 illustrates a PEO representation of hydration with its factors. 

 

 

Figure 2. A PEO representation of hydration factors. 
ROM = range of motion.  Adapted from Rice (2017). 
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Integration of the Literature with the Theoretical Framework 

Occupational therapists believe that every person has the right to participate in 

meaningful occupations (Nilsson & Townsend, 2010; Townsend & Polatajko, 2007; 

Wilcock, 2002).  For some people, that may include drinking a preferred beverage in a 

favorite context.  Beverage occupations are beverage consumption activities that are 

meaningful, desirable, and valuable for the doer, may be performed alone or with 

others, and are influenced by person factors, the occupation, the occupational form, 

and the contextual environments in which the activity takes place.  The beverage 

occupation may include drinking beverages with others socially or the occupation may 

involve only one person such as drinking coffee while reading the paper.  The person 

(beverage consumer) is likely to have a high affinity for the occupational form (e.g., 

beverage and drinking vessel).  As a result, the temperature and taste of the fluid as well 

the size, shape, weight, and color of the drinking vessel need to match the person’s 

preferences and physical characteristics (e.g., hand size and strength).  Consequently, 

the congruency of the person-environment fit influences participation and performance 

of the beverage occupation.  The occupational form can enhance the beverage 

occupation’s meaningfulness.  For example, using a china coffee cup or crystal goblet to 

celebrate a special occasion may increase the sense of specialness and value for the 

drinking activity, thereby enhancing the drinking experience.  The occupational form can 

also impede the experience and meaning of a beverage occupation such as drinking 

wine out of a small disposable cup.   
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There are times, however, when the occupation of drinking and the social 

environment may trump the occupational form.  Hobbs and Rice (2015) found that little 

girls, aged seven to nine, were so thrilled to partake in a tea party that the affordances 

of a plastic versus a porcelain tea set had no impact on the children’s movement 

efficiency.  Participating in the occupation of a tea party with others was the most 

meaningful, desired and valued aspect of the beverage activity for the little girls rather 

than the occupational form.  The importance of the occupation and social environment 

similarly applies to older adults.  Simmons, Alessi, and Schnelle (2001) identified that the 

purpose of the occupation was very important for institutionalized older adults in 

nursing home settings.  The older adults reported better satisfaction and consumed 

more liquids when there was a focus on the fluid activity as a desired social event rather 

than drinking for necessity.  Godfrey, Cloete, Dymond and Long (2012) found 

comparable results to Simmons et al. (2001), but with institutionalized older adults from 

the hospital and care homes rather than in nursing homes.  The participants in the 

Godfrey et al. study preferred a beverage experience that focused on drinking as a social 

event rather than focusing on fluid consumption as a needed task.  In both studies, the 

purpose of the beverage occupation trumped the occupational form.  The social 

environment can play a powerful role for influencing the accessibility and 

meaningfulness of beverage activities as well as play a role in the resultant fluid 

consumption as was found in the two aforementioned hydration studies conducted over 

a decade apart.   
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Cognition plays a role in beverage consumption.  Simmons et al., (2001) found 

that residents with more cognitive impairment responded well to verbal cues to drink, 

whereas residents with higher cognitive levels found repeated cues disruptive.  The 

older adults with higher cognitive levels drank more fluids when offered preferred 

drinks.  The beverage occupation was valued by all nursing home residents when it was 

perceived as a desirable social event.  However, fluid intake was expressed differentially 

depending on the resident’s cognitive level.  The occupational form (preferred fluids) 

was important for residents with higher cognitive levels resulting in higher fluid intake 

and the social environment’s verbal cues enhanced fluid consumption for residents with 

lower cognitive functioning.  Godfrey and colleagues (2012) identified that beverage 

accessibility and consumption varied depending on whether verbal prompts, offers of 

choice, placing a drink in the older adult’s hand, and assistance with drinking occurred.  

These types of assistance enabled participation in drinking and increased fluid 

consumption engagement for older adults.  For both studies (Godfrey et al.,2012; 

Simmons et al., 2001), the accessibility of the fluids was constrained by the fit of the 

resident’s person factors (preferences and skills) with the caregiver support (e.g., 

choice, offers of preferred beverages, physical guidance, verbal prompt, physical 

assistance, or no help).  The motivation to drink was influenced by the availability of 

choice and preference.  The social environment was a key influencer for the 

institutionalized older adults’ ability to participate and perform (drink) beverage 

activities.   
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Nutrition and nursing studies note that institutionalized older adults often do not 

have opportunities to receive a preferred beverage or to consume fluids socially 

(Godfrey et al., 2012; Simmons et al., 2001).  Beverage occupations may act as a 

mediator of health by first promoting euhydration and normotensive blood pressure, 

and then by enabling participation and engagement in other meaningful, purposeful or 

goal-oriented, essential occupations (e.g., morning self-care).  The consistent absence of 

opportunities to participate in healthy meaningful beverage routines could be 

considered an occupational injustice because there are reduced possibilities for 

engagement in needed desirable tasks that impact one’s health (Nilsson & Townsend, 

2010; Townsend & Polatajko, 2007; Wilcock, 2002).   

Daily fluid habits such as low fluid consumption impact health and function.  

Visual motor accuracy, reaction time, cognition, and mood are the most examined 

negative outcomes of low fluid intake (Masento et al., 2014).  An Italian orthopedic 

hospital study (n = 1,243) found that having hyponatremia (low serum sodium) almost 

doubled the odds of femoral neck fracture for adults aged 65 years old and older (p < 

.001) (Cervellin et al., 2014).   Dehydration when combined with a high diastolic blood 

pressure has a deleterious influence on cognitive performance.  Suhr, Patterson, Austin, 

and Heffner (2010) found that a high diastolic blood pressure in the presence of 

dehydration was strongly associated with poor working and declarative memory.  

However, performance can remediate, at least temporarily, if liquids are consumed 

(Masento et al., 2014).  Studies have mixed results about fluid consumption and 
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performance, but studies on high risk populations like the older adult agree that 

cognitive performance is enhanced after consuming fluids (Secher & Ritz, 2012).  The 

older adult fluid consumption-performance studies are few and examine a small number 

of participants, so more research is needed.  One effective multiple interventions fall 

study combined supervised exercise and offering fluids with toileting for residential care 

residents (Schnelle et al., 2003) and found that the fall rate and the risk of falls reduced.  

Though the study proactively used beverage habits as a promoter of health, the focus 

was on incontinence and exercise.  Lifestyle studies examine the effects of modifying 

daily habits and contexts to improve health, prevent morbidity and mortality, and 

enable participation in occupation for children and adults (Blackford, Jancey, Lee, James, 

Waddell, & Howat, 2016; Gardner-Sood et al., 2015) including occupational therapy 

studies (Fritz & Cutchin, 2016; Homer et al., 2000).  Examination of the combined effects 

of hydration, balance, blood pressure, and falls in institutionalized older adults occurs 

infrequently in the literature.   

As noted above, long-term care residents are likely to have cognitive 

impairment, postural hypotension, and dehydration.  Their balance may be particularly 

at risk in the early morning due to enhanced dehydration.  Blood pressure may be high 

in the morning when lying down or sitting and then drop during standing.  During this 

sensitive period, persons may need to transfer and walk to void or attend the first main 

meal of the day,  but inadequate hydration can impair their visual motor control, 

attention, and motor performance (Geboy et al., 2012; Masento et al., 2014; Wilson & 
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Morley, 2003) as well as impair working memory (Suhr et al., 2010).  Consequently, a 

dehydrated older adult with dementia may be unable to use working memory after 

receiving prompts from staff to “wait for help before getting out of bed.” The adult may 

self-transfer and lose his or her balance.  Falls are three times more likely to occur in a 

nursing home for older adults than for older community dwellers, and 75% of falls in 

nursing homes occur in the resident’s room and the bathroom (Cameron et al., 2012).  

The falls within skilled nursing facilities (SNF) occur mostly during transfers (41%) and 

walking (36%).  The majority of assisted living facility (ALF) dwellers need assistance with 

self-care tasks.  The residents require help with bathing (72% of residents), eating (22% 

of residents), toileting (35% of residents), and transferring (15% of residents) 

(Zimmerman et al., 2014).  Once a person has experienced a fall, it is likely that a fear of 

falling and reduced confidence in maintaining one’s balance will develop and lead to 

self-restriction of activity.  Falls efficacy affects underlying skill components such as 

strength as well as engagement in complex activity (Schepens, et al., 2012).  Impaired 

self-care skills may impede access to fluids and increase the risk of falling in the morning 

when older adults attempt self-care.  Poor hydration status, falls, and depression are 

strongly associated with lower quality of life scores for older LTC residents (Courtney, 

O’Reilly, Edwards, & Hassall, 2009).  Courtney and colleagues (2009) identify beverage 

habits, balance, and falls as key areas for clinical management in aged care homes.  

Courtney, O’Reilly, Edwards and Hassall (2009) recognize that daily habits may be 

regimented for institutionalized older adults and that these older adults are also likely to 
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be frail.  Examination of the combined effects of hydration, balance, and blood 

pressures in older adults occurs infrequently, with a dearth of literature identified by 

this researcher that examines morning balance and blood pressure in relation to fluid 

intake for institutionalized older adults.  Leland et al. (2012) noted key strategies to 

prevent falls include modifying behavior and managing postural hypotension though 

their systematic review did not recognize hydration habits as a modifiable behavior to 

prevent falls or as an intervention to manage postural hypotension.  This dissertation 

study examines the influence of daily beverage habits, including oral fluid intake, on the 

morning balance and blood pressure of institutionalized older adults. 

Significance for Occupational Therapy Practice 

This study adds to occupational therapy practice by highlighting the need to 

address beverage habits for older clients as an agent of health and as an influencer of 

participation and occupational performance.  It also provides information for 

occupational therapists to use when working with institutionalized older adults to 

potentially optimize resident health, enhance morning balance, normalize blood 

pressure, and in turn reduce morning falls.  The dissertation supports Clark et al.’s 

(2007) idea that examining habits is needed to promote health and participation for 

occupational therapy clients.  Addressing hydration habits and routines using a PEO 

approach allows optimizing the fit of the residents in their environmental contexts 

during fluid habits and routines.  Occupational therapists can examine the person and 

the environment to modify hydration habits for overall health promotion, prevent and 
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lessen the effects of medical conditions (e.g., hypernatremia), or for enhancement of 

participation and performance in activities.  Occupational therapy is well suited to 

address the person-environment fit for beverage habits and routines of persons 

regardless of age, but particularly for those at increased risk of dehydration such as an 

institutionalized older adult. 

Optimizing the person-environment-beverage consumption match promotes 

individual health but it also enhances mood and task-specific performance that involves 

attention and psychomotor coordination (e.g., shooting a basketball into a basket and 

morning self-care).  The dissertation adds information about the beverage habits and 

routines of institutionalized older adults as they interact with caregivers.  The study 

identifies associations of older adults’ beverage patterns with their morning balance and 

morning blood pressure, which act as intermediaries for the odds of falling.  This 

information identifies factors that occupational therapists can use to educate caregivers 

about optimizing fluid intake, improving morning balance, addressing blood pressure, 

and possibly reduce falls for institutionalized older adults.  The study increases 

awareness and provides information about the role that occupational therapy can play 

in mediating client health, participation, and performance through hydration habits. 

Research Questions (RQ) 

1. What are the characteristics of the beverage habit patterns for 

institutionalized residents aged 65 years and older? 
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2. What are the characteristics of early and midmorning standing balance 

factors for institutionalized residents aged 65 years and older? 

3. Is there a difference between early and midmorning standing balance for 

institutionalized residents aged 65 years and older? 

4. What are the characteristics of the early and midmorning blood pressure for 

institutionalized residents aged 65 years and older when they are seated and 

standing? 

5. Is there a difference between early and midmorning seated and standing 

blood pressure for institutionalized residents aged 65 years and older? 

6. What are the relationships of the beverage habit patterns, morning standing 

balance factors, and morning blood pressure for institutionalized residents 

aged 65 years and older?  
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CHAPTER III 

METHODS 

 Chapter Three includes the overview and methodological details of the research 

study.  It includes the research design, participants, instrumentation, procedures and 

the data analysis.  All participants were 65 years old or older, resided in an institutional 

setting, and selected regardless of ethnicity or sex.  Primary data collection instruments 

included the Montreal Cognitive Assessment (MoCA), the Falls Efficacy Scale (FES), the 

Bertec force plate model 6080-05PT with its Digital Aspire 4.0 software (Bertec 

Corporation, Columbus, OH), the OMRON BP652 IntelliSense® Automatic Wrist Blood 

Pressure Monitor (OMRON, Lake Forest, IL), the Hydration Habits Log, the Exemplar 

Observation Log, and the researchers who estimated food and fluid consumption using 

the standardized logs. 

Research Design 

The study was based on geriatric fluid intake studies by Simmons, Babineau, 

Garcia, and Schnelle (2002) and by Simmons and Reuben (2000); geriatric balance 

studies by Hewson et al. (2010) and Mignardot et al. (2014); as well as a blood pressure 

study by Shaw et al., (2017) (n = 831) guided the study design.  This exploratory study 

consisted of standardized observations to explore the hydration experience of residents 

during daily hydration routines and habits as well as quantitative assessment of fluid 

intake and standing balance.  The design included within-subjects differences for 
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balance and blood pressure, and correlations and multiple linear regression for 

beverage patterns, balance factors, and blood pressure.  The study included a sample of 

participants observed during meals (n = 57) with a smaller subset of representative 

older adult participants (n = 49) observed during meal and non-meal times.  Observation 

across the waking hours of the day preceding balance testing explained possible 

environmental influences on study findings. 

Participants 

 The participants were a purposive sample of adults aged 65 years or older 

residing in North Central Indiana long-term care (LTC) facilities.  The older adults were 

recruited from assisted living [ALF], general skilled nursing [SNF], and dementia care 

[DCU] units by flyer and by personal invitation from the principal investigator (see 

Appendix B).  Institutional review board approval was acquired from Texas Woman’s 

University (TWU) and facility permission from the management before the start of the 

study (see Appendix C). 

Inclusion criteria included adults aged 65 years and older who reside in long-

term care facilities, speak and understand English, can follow verbal commands, can eat 

and drink orally, can step independently (without a device) onto a 2”x16”x18” force 

plate, and can stand for up to 2-minutes (a device or assistance may be used after 30 

seconds of standing).  Exclusion criteria included receiving hospice care, vestibular or 

inner ear diagnosis, inability to receive oral nutrition, and any musculoskeletal or 

neurological conditions that would preclude participation.   
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Written informed consent was obtained from each participant, and if needed, 

the guardian, as well as assent from participants with a guardian.  Either the principal 

investigator or the facility staff procured resident information from the medical record 

and by observation.  Resident demographic and medical information included age, sex, 

ethnicity, marital status, education, the length of residence (days), medical and 

psychiatric diagnoses, medications (routine and as-needed use for past two weeks), 

ambulatory device, drinking aid, pain location/severity in past two weeks, most recent 

height and body weight (within 1 month), vision, hearing, swallowing difficulty, fall 

occurrence in past year, nutritional supplement orders, current occupational, physical or 

speech therapy, MoCA score, FES score, and cognitive, mobility, depression, and self-

care scores from the Minimum Data Set.  The above information included potential 

confounders, which are not possible to control within the study but were reported 

descriptively , including fluid intake, balance (e.g., diabetes, peripheral neuropathy, 

cardiovascular and circulatory issues, poor vision, poor hearing, depression, fear of 

falling, renal failure, urinary incontinence, and cognitive impairment), and blood 

pressure (e.g., hypertension, orthostatic hypotension, diabetes, cardiovascular issues, 

and dehydration).  Not all demographic information was collected for every participant 

because some participants did not have medical records for review (e.g., assisted living 

participants). 
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An a priori power analysis was conducted using G*Power 3.1.7 to determine the 

minimum sample size required to find significance with a desired level of power set at 

.80, alpha (α) level at .05, and a moderate effect size of 1.5 (OR).  Based on the analysis, 

it was determined that a minimum of 50 participants were required to ensure adequate 

power for the multiple linear regression (see Appendix D).  Additional preliminary and 

primary analyses needed minimum sample sizes within the 50 participants (Cohen, 

1988; Erdfelder, Faul, & Buchner, 1996; Faul, Erdfelder, Lang, & Buchner, 2007). 

Therefore, 73 participants were recruited in order to provide adequate statistical power 

for this study.   

Instrumentation 

 This section provides an overview of each instrument used in the study.  

Effective non-invasive means for assessing hydration use direct observation to estimate 

total fluid intake and between meal fluid intake (Hooper et al., 2015).  On the other 

hand, balance and blood pressure are best measured quantitatively by using a force 

plate (McGrath et al., 2012) and blood pressure cuff (Nelson, Kennedy, Regnerus, & 

Schweinle, 2008) respectively. 

Beverage Habit Pattern Instrumentation 

 The primary hydration instruments were the Hydration Habits Log and the 

Exemplar Observation Log, developed from Simmons et al.’s 2000 study data collection 

form.  The researchers’ and staff’s observations in accurately estimating food and fluid 

amounts acted as a primary hydration instrument. 
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Hydration Habits Log and the Exemplar Observation Log.  Food, fluid, and 

beverage habit pattern observations at breakfast on Day Two were recorded for all 

participants in the Hydration Habits Log (Appendix E) and the observations from the 

subset of participants on Day One were recorded in the Exemplar Observation Log 

(Appendix F).  All food estimations were recorded in the logs using ratings of 0–25%, 26–

50%, 51–75%, and 76–100%.  The percentage method was used by this study’s facility 

staff.  Beverage estimations were recorded in milliliters (ml).  Beverage amounts and 

frequencies were interval data.  Social interaction types were nominal data. 

 Researcher estimation accuracy and reliability.  Researcher accuracy and 

reliability for estimating food and fluid consumption was established using Simmons and 

Reuben’s photographic study protocol (2000).  Researcher estimation accuracy was 

compared to a dietician’s estimation of food and fluid consumption for a set of before 

and after pictures. Multiple sets of training photograph sheets were used to develop 

accuracy and reliability.  A Kappa coefficient was set at 0.90.  This study used a master’s 

trained dietician as the expert.  Training occurred before data collection commenced.  

Inter-rater reliability was assessed by first comparing rater scores to an expert and then 

by comparing raters’ scores to one another.  Researchers maintained inter-rater 

reliability throughout the study by periodically rating the same participant, comparing 

scores, and obtaining agreement (after discussion) if the scores differed. 

 Staff estimation accuracy and reliability.  Forty-two staff were tested, trained, 

and retested in food and fluid estimation using Simmons and Reuben’s photographic 
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study protocol (2000).  The staff were trained and tested within two weeks of data 

collection on their residential unit.  Nursing staff accuracy was calculated as a group 

mean.   

Balance Instrumentation 

 Bertec force plate.  Force plates are considered the gold standard for objective 

balance assessment (McGrath et al., 2012, p. 3296).  The plates are a valid tool for 

measuring the center of pressure movement velocity as a measure of balance in older 

adults (Rugelj, Hrastnik, Sevšick, & Vauhnik, 2015).  Force plates have good interrater 

and test-retest reliability for older adults who stand on a firm surface with their eyes 

open (Swanenburg, de Bruin, Favero, Uebelhart, & Mulder, 2008).  The plates are 

sensitive to differences between young, middle-aged and older adults and are sensitive 

for identifying changes in balance for older adults over time (Piirtola & Era, 2006).   

 The International Society for Posture and Gait Research (ISPGR) recommend 

collecting data for at least 25 seconds at a minimum sampling rate of 50 Hz when 

measuring standing balance via a force plate (Scoppa, Capraa, Gallaminia, & Shiffera, 

2013).  The ISPGR recommends that the technical performance of a force plate should 

include a linearity greater than 90% across the entire range of measurement (Scoppa et 

al., 2013).  The Bertec 4060 series force plates have a maximum error of 0.2% or a 99.8% 

linearity (Bertec Corporation, 2012, p. 22).  A 4060-series model Bertec force plate has 

been used to measure balance to classify older adults as fallers and non-fallers (Hewson 

et al., 2010).  This study had participants stand on a Bertec 4060 series force plate with 
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their eyes open for 30 seconds.  The sampling rate was set at 500 Hz.  The Bertec Digital 

Aspire 4.0 software automatically collected data for 30 seconds once parameters were 

set and the start button activated.  All balance measures were ratio data. 

 Modified Clinical Test of Sensory Interaction and Balance (mCTSIB).  The 

modified Clinical Test of Sensory Interaction and Balance assesses standing balance 

under varying conditions to ascertain the contribution of the sensory system to standing 

balance.  A stop watch is used to time how long the person stands, for up to 30 seconds.  

For example, a person stands on two different surfaces (firm and compliant surface) 

with eyes open and with eyes closed.  The first condition, which this study used, allows 

the use of all sensory input to maintain balance (e.g., eyes open on a firm surface).  

Rugelj et al. (2015) have validated the mCTSIB for assessing the balance of adults aged 

65 years and older as well as established test-retest reliability.  All balance measures 

were ratio data. 

Blood Pressure Instrumentation 

The OMRON BP652 IntelliSense® Automatic Wrist Blood Pressure Monitor 

(OMRON, Lake Forest, IL) was used due to its very good accuracy as tested by Consumer 

Reports (McCarthy, 2011).  A second reason for selecting this model was due to the 

monitoring signal that lights when the person’s arm is correctly placed (i.e., heart level).  

The signal assisted in ensuring correct arm placement.  Wrist cuff accuracy is very 

sensitive to positioning but is very accurate with the correct position (Nelson et al., 

2008).  Participants sat on a firm supportive captain-style chair or wheelchair, while the 
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person’s feet, back, and arms were supported, when taking seated blood pressure 

measures.  Blood pressure measures were ratio data. 

Secondary Instrumentation  

 Secondary instruments were added to address factors that influence balance and 

blood pressure.  One secondary instrument was for balance only: Falls Efficacy Scale.  

The other secondary instruments were for both balance and blood pressure: Montreal 

Cognitive Assessment, PHQ-9 depression screen, and the pulse oximeter (e.g., oxygen 

and heart rate).  The blood pressure cuff instrument acted as secondary instrument to 

identify factors that influence balance, in addition to the cuff’s role as a primary 

instrument for identifying blood pressure. 

Falls Efficacy Scale (FES).  The Falls Efficacy Scale assesses a person’s personal 

evaluation of one’s ability to engage in essential non-hazardous activities of daily living.  

It is a measure of fear of falling when performing daily activities.  The 10-question 

survey takes less than 10 minutes to complete (see Appendix G).  It has good to 

excellent internal and test-retest reliability, has construct validity and is appropriate for 

older persons with and without cognitive impairment (Hauer et al., 2010).  It also yields 

better results for frail older adults or those with cognitive impairment when an 

interview approach is used (Hauer et al., 2010).  The study used an interview approach.  

FES scores were interval data. 

Montreal Cognitive Assessment (MoCA).  The MoCA Version 7.1 is a screening 

tool to identify mild cognitive impairment and early dementia in older adults 
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(Nasreddine et al., 2005).  It examines “the domains of attention and concentration, 

executive function, memory, language, visuoconstructional skills, conceptual thinking, 

calculations, and orientation” (Doerflinger, 2012, p. 1).  Administration takes 

approximately 10 minutes and consists of questions and pencil and paper activities.  A 

score of 26–30 is considered normal, 19-15.2 mild cognitive impairment, and 11.4-21 

Alzheimer’s disease (Doerflinger, 2012).  The MoCA is excellent for detecting mild 

cognitive impairment with a 90-96% range sensitivity and 87–100% specificity and 

excellent for detecting Alzheimer’s dementia with 100% sensitivity and 87% specificity 

using a 95% confidence level for each condition (Doerflinger, 2012; Nasreddine et al., 

2005).  The MoCA is better for identifying mild cognitive impairment (90% of subjects) 

and mild Alzheimer’s dementia (100% of subjects) than the Mini-Mental State Exam 

(MMSE) (18% and 78% of subjects respectively); each test has excellent specificity: 

MoCA 100% and MMSE 87% specificity (Nasreddine et al., 2005).  It is available for free 

download from http://www.mocatest.org/ (see Appendix H).  MoCA scores were 

interval data. 

Patient Health Questionnaire-9 (PHQ-9).  The patient health questionnaire is a 

brief measure of depression found in the Minimum Data Set.  It takes a few minutes to 

complete and is typically administered by a social worker when in a LTC setting.  The 

questionnaire’s validity was established in primary care and obstetric-gynecological 

settings (Kroenke, Spitzer, & Williams, 2001).  It has a sensitivity and specificity of 88% 

for major depression when scores are 10 or higher (Kroenke et al., 2001).  Depression is 

http://www.mocatest.org/
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rated as mild for a score of 5, moderate for a score of 10, moderately severe for a score 

of 15, and severe depression is indicated by a score of 20 (Kroenke et al., 2001).  PHQ-9 

scores were interval data. 

Pulse oximeter.  The Acc U Rate® Pro Series CMS 500DL Fingertip Pulse Oximeter 

Blood Oxygen Saturation Monitor (Summit DME, Stafford, TX) was used to measure 

blood oxygen levels and heart rate using the finger pulse.  It was one of the models used 

in the study’s long-term facilities.  It was rated better than the facilities’ Face Lake 

model (BestReviews, 2017).  Oxygen and heart rate measures were ratio data. 

Procedures 

Screening 

Staff (Director of Nursing and nursing staff, Rehab Director of Therapy and Rehab 

therapists, and the Director of Social Work at the facilities) screened residents according 

to inclusion and exclusion criteria and made referrals to the principal investigator (PI).  

The PI had volunteered at each facility the year preceeding the study, which enhanced 

identifying potential candidates.  A score of less than eight on the Brief Inventory of 

Mental Status (BIMS) from the Minimum Data Set was used as a guide for obtaining 

consent from a guardian or power of attorney.  The Indiana State Board of Health used 

this cutoff score to determine if a resident was competent to answer questions reliably 

(D. Stouffer, personal communication, May 17, 2017).  For participants who had a BIMS 

score above eight but a power of attorney, consent was obtained from both the 

participant and the power of attorney. 
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Beverage Protocols (Days One and Two) 

 Participant subset and staff beverage protocols (Day One).  A  subset of 

participants were observed for all three main meals and some non-meal times across 

the waking hours of 5:30 a.m. to 11 p.m on the day preceding balance testing (Day One).  

The observations allowed examination of the influence of the environment’s 

characteristics on resident hydration habits and routines.  The PI and one research 

assistant recorded the beverage routines observed per participant to identify food and 

fluid amount, number of fluid types consumed (partially or completely), number of 

drinks consumed (partially or completely), fluid amount (ml) per time of day, beverage 

opportunities, social interactions and assistance (frequency, type, level, length).  The 

observations were conducted from a distance so that the researcher was a non-

participant in the meal (non-meal time).  The hydration experience was recorded by 

researchers in the Exemplar Observation Log, which allowed recording each meal and 

non-meal time on its own page (Appendix F).  The subset observations required only 

one researcher at a time per facility unit, but two observers across the span of 5:30 

a.m.–11 p.m. to avoid researcher fatigue and optimize observation accuracy.   

 Some of the residents were known to spend time in their room and self-serve 

fluids between meals which the staff and researchers were not able to observe.  

Consequently, the researchers asked these residents, immediately before the observed 

mealtime, whether they drank before the meal.  If a beverage was consumed, a 

researcher asked about the beverage type and how much was consumed.  Each of these 
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older adults was shown the adapted Drinks Diary sheet during questioning.  The Drinks 

Diary has pictures of drinking vessels of differing sizes and shapes containing various 

amounts within the vessel to guide estimation (Jimoh, 2013). The Drinks Diary uses 

British nomenclature, which may be unfamiliar to North Central Indiana residents. 

Consequently, the Drinks Diary is adapted to use American terminology (see Appendix I). 

The researcher assisted the residents in using the adapted Drinks Diary to estimate how 

much fluid was consumed.  The subsample data provided additional environmental data 

to allow for a better understanding of the beverage experience for the older adults.   

 Formal caregivers (nurse’s aides and dietary aides) performed their regular 

duties for all participants by recording time-stamped resident food and fluid intake 

amounts in an iPod using PointClickCare® software (version 3.7.12.1, Bloomington, MN) 

(see Appendix J).  The staff data were used when the researchers did not observe a 

participant during a meal.  Researchers used staff records for meal intake for the 24-30-

hour period before both balance tests.  Initially staff referred participants to the 

investigator so the participants would act as an exemplar for their unit. Staff identified 

participants whose hydration habits and routines were reflective of typical behavior on 

the unit.  Some staff did not regularly record fluid amounts so the investigator observed 

most participants (n  = 48) for all the meals and some non-meal times to ensure fluid 

data were obtained. 

 Beverage habit pattern protocol day two.  Researchers observed all participants 

during breakfast on balance day testing (Day Two).  The researchers were non-
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participants who observed from a distance.  The principal investigator or research 

assistant (at times both) recorded the beverage routines observed per participant to 

identify food and fluid amount, number of fluid types consumed, number of drinks 

consumed, fluid amount per time of day, beverage opportunities (offers), social 

interactions, and assistance (frequency, type, level, length).  The hydration experience 

was recorded by researchers in the  Hydration Habits Log (see Appendix E).  The 

beverage habit pattern data obtained for the breakfast meal enabled researchers to 

collect information about the morning routines and habits of the participants as they 

interacted with staff during breakfast.   

Balance and Blood Pressure Protocol (Day Two)   

The balance protocol included balance assessment as well as assessments for 

cognitive level, fear of falling, and hypotension (e.g., blood pressure, SpO2, and heart 

rate measures) to identify confounders for balance.  Balance was assessed twice (i.e., 

before and after breakfast).  Each contact with the participant started with a reminder 

of the study tasks, asking if there were questions, and asking if the adult would still 

prefer to participate.  Once verbal assent was given (informed consent was already 

signed), the balance protocol began by administering the MoCA (see Appendix H).  This 

order of tasks facilitated the resident being seated for at least 10 minutes before 

measuring the first blood pressure to identify possible hypotension (Shaw et al., 2017).  

A 7 mm Hg and greater diastolic or 15 mm Hg and greater systolic drop indicated 

orthostatic hypotension for seated-to-standing BP testing (Shaw et al., 2017).   
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A wrist cuff (OMRON 7 series BP652N, Omron, Lake Forest, IL) was selected for 

the blood pressure measures to reduce standing time during cuff donning for the 

standing blood pressure measure and to increase resident comfort.  The same blood 

pressure cuff and pulse oximeter device (Acc U Rate® Pro Series CMS 500DL, Summit 

DME, Stafford, TX) was used for each participant to reduce device measurement error.  

The seated blood pressure and heart rate were measured on the participant’s preferred 

arm, and SpO2 on the opposite arm, immediately before each balance test.  The arm 

used for each measurement was recorded and the same arm used for all the 

subsequent measurements.  Participants were instructed to stand after the BP 

measurement.   

Then, once standing, they were given the prompt “Step up” to step onto the 

force plate.  Additional cues were used as needed to facilitate understanding for the 

participants.  Each adult stepped barefoot onto the force plate for one 30-second trial 

with the eyes open.  Participants wore a gait belt for safety.  The investigator carefully 

guarded each participant but did not touch the participant unless the person exhibited 

unsteadiness.  After balance data were collected for at least 10 seconds and up to 30 

seconds, another BP, heart rate and SpO2 measurement were taken, this time while 

standing.  Then the participant sat down. 

The balance protocols occurred once in the early morning before eating and 

drinking and once at midmorning after consuming breakfast.  Standing postural sway 

(dependent variable) was measured each time by a portable force plate (model 4060-
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05-PT, Bertec Corporation, Columbus, OH, USA).  Data were collected at 500 Hz using 

Digital Acquire 4.0 software housed on a Hewlett Packard Pavilion laptop (model #15-

au063nr, Palo Alto, CA, USA) to collect ground reaction forces and moments for the x, y 

and z-axes.  The two balance protocols differed in time of day for administration such 

that the MoCA was administered during the first protocol whereas the FES was 

administered during the second protocol (see Appendix G).  Both measures occurred 

before the BP and balance assessments.  All measurements were taken in a quiet 

private designated area in each facility.  The PI or the research assistant administered 

the study protocol and escorted the residents.  For specifics on setting up the 

equipment, calibrating the force plate, and each step in the balance protocol see 

Appendix K.   

Data Collection Timeframe 

Beverage data were collected Monday to Saturday, whereas balance data were 

collected Tuesday through Saturday mornings due to variable weekend schedules 

influencing beverage habits.  Data were collected on paired days per week (e.g., 

Monday and Tuesday).  The majority of the participants spent approximately three 

hours total for the observation and balance protocols.  The subset of participants (n = 

48) were observed for longer periods (e.g., waking hours for non-meal times) but the 

participants did not need to engage with the researchers.   
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Training 

 Research staff received training in the ethical treatment of human subjects (e.g., 

Collaborative Institutional Training Initiative), estimation of food and fluid amounts (see 

Figure 3), MoCA administration (see Appendix H), FES administration (see Appendix G), 

balance protocol administration (see Appendix K), and proper recording of observations 

(see Appendices F and L) before commencement of data collection.  Forty-two facility 

staff, the PI, and one research assistant were trained in accurately estimating food and 

fluid intake using the photograph protocol of Simmons and Reuben (2000).  Training 

involved rating before and after photographs of sample food trays from each facility 

(e.g., photo of food tray prior to serving a meal as compared to a photo of the same tray 

after food and fluid are ingested) (see Figure 3).  A research assistant who was not 

involved in observing the study participants created the training and testing photograph 

sheets to reduce bias.  The training followed the Simmons and Reuben (2000) example 

of using a registered dietician’s estimation of the food and fluid consumption per photo 

pair (before and after consumption) to act as the reference standard for comparison of 

each rater’s (facility staff vs. research staff) consumption estimation.  Staff training 

occurred within two weeks before initiation of data collection per facility.  Researcher 

training occurred prior to the study commencement.   

 Interrater reliability for staff were calculated for the food and fluid estimations 

before data collection and accepted at a Kappa coefficient of 0.80.  Researcher 

interrater reliability was accepted at a Kappa coefficient of 0.90 before collecting data.  
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The Kappa levels of 0.80 and 0.90 fall within what is considered an acceptable level of 

agreement, that is at least a 0.70 Kappa Coefficient (Sattler, 1988).  Researcher 

reliability was re-verified periodically during the study.  Researchers evaluated the same 

participant’s consumption periodically during the study by using in-person observation 

and by using photographs.  If an investigator was unsure how to rate consumption, 

photographs were used to rate consumption and then the researchers compared their 

ratings.  If there was a discrepancy between researcher ratings, then discussion ensued 

until consensus was reached. 

Data Analysis 

Beverage Habit Pattern Data   

The beverage habit pattern variables included interval data and one nominal 

datum.  Interval data included the total of all and preferred fluids consumed (ml),  the 

beverage variety (number of any type and preferred type), the number of drinks 

consumed (any and preferred), the time of day for ingested fluid amounts (ml) (meal 

time, non-meal time), the number of opportunities or offers for any and preferred 

beverages, and the social interaction frequency during meals.  The type of social 

interaction (staff vs. non-staff) was nominal data.  The beverage habit pattern for 

assistance received was not included as a variable for analysis because no one received 

physical assistance and only two participants received verbal prompts for one of the 

four meals.  For timing of beverages, additional interval variables for the fluid amount 
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consumed (ml) included the periods of breakfast, lunch, dinner, between breakfast-

lunch, between lunch-dinner and between dinner-breakfast fluid amounts.  
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Figure 3.  Sample training sheet for food and fluid estimation. 
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Balance Data    

 Balance variables were ratio data.  The variables included mean center of 

pressure velocity (COPv), the average absolute maximum velocity in the anteroposterior 

direction (AAMV_AP), and the average absolute maximum velocity in the mediolateral 

direction (AAMV_ML).  For analysis, balance velocities were measured beginning after 

the second foot contact with the force plate and continued for 5 seconds unless the 

stabilogram indicated that the participant had variable balance, then the velocity 

measurement continued until balance was stabilized or the end of the 30 second 

protocol whichever came first.  Each stabilogram was manually viewed to select the 

start and stop points for velocity measures.   

Blood Pressure Data   

The blood pressure variables were ratio data.  The variables included seated and 

standing blood pressure and sit to stand change for systolic and diastolic blood pressure 

measures.  In addition, the variables included whether there was a rise or drop in blood 

pressure measures upon standing.   

Balance data were smoothed using a dual-pass Butterworth filter with a 10 Hz 

cut-off frequency, which was determined before data collection from preliminary force 

plate testing.  Once participant data were collected and stored on the PI’s computer 

hard drive, the balance data were reduced into the dependent variables using custom 

software.  A research consultant developed the custom data reduction software and 

provided advice on data analyses.  Descriptive analyses were run for heterogeneity, 
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skewness, kurtosis, and normality.  Central tendency was run for demographic, medical, 

fall history, MoCA  scores, FES scores, PHQ-9 scores, beverage habit pattern data (e.g., 

total fluid intake, beverage types, number of drinks, fluid amount per time of day, 

beverage opportunities offered and used, social interaction frequency, and type of 

social interaction),  balance data (mean COP velocity, AAMV_AP and AAMV_ML), and 

blood pressure measures (seated, standing, and sit to stand).  A statistician from the 

Texas Woman’s University Center for Research Design and Analysis provided advice on 

analyses and provided the SAS coding for the regression analyses. 

Violations of normalcy occurred, which necessitated using non-parametric 

statistical analyses as appropriate for the data.  Research Question (RQ) 1 analyses 

included descriptive statistics for the beverage habit patterns.  Kruskal-Wallis tests 

identified if there were differences between the facilities for the beverage habit pattern 

variables and identified if there were differences between the number of non-meal 

drinking episodes and the overall fluid intake.  Then, a Spearman Rank correlation 

evaluated if there were any associations for the amount of overall daily fluid ingested 

with the amount of preferred fluids consumed, the variety of beverages consumed (e.g., 

number of fluid types and number of preferred fluid types), the number of any and 

preferred drinks consumed, the fluid consumed per time of day (e.g., mealtime versus 

non-meal times), the frequency of beverage opportunities (e.g., dynamic offers), and 

the frequency and type of social interaction (e.g., staff vs. non-staff).  Spearman rank 

correlations also evaluated if there were any associations between the beverage pattern 
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factors and the FES score, MoCA score, PHQ-9 score, and fall history.  For RQ 2, 

descriptive statistics were run for COP velocity, the AAMV_AP, and the AAMV_ML, 

followed by a Kruskal-Wallis test for each of the balance means to identify if there were 

differences between the three facilities.  Spearman rank correlations evaluated if there 

were any associations between the morning balance factors and the FES score, MoCA 

score, PHQ-9 score, and fall history.  Analysis of RQ 3 used Wilcoxon Signed Ranks tests 

to compare whether there were differences between early versus midmorning balance 

per adult.  For RQ4, descriptive analyses were run for seated, standing, and sit to stand 

systolic and diastolic blood pressure values.  Kruskal-Wallis analyses identified if 

differences between facilities existed for the balance factors.  Spearman rank 

correlations evaluated if there were any associations between the morning blood 

pressure factors and the FES score, MoCA score, PHQ-9 score, and fall history.  For RQ5, 

the Wilcoxon Signed Rank tests compared whether there were differences between 

early and midmorning blood pressure values.  Kruskal-Wallis tests identified if facility 

differences existed for the blood pressure measures.  For RQ6, a Spearman Rank 

correlation identified whether an association existed between overall fluid intake, other 

beverage pattern factors, each balance factor, and the blood pressure measures.  To 

further investigate the relationship of the beverage habit patterns, balance factors and 

blood pressure measures, all subsets multiple linear regression analyses were 

conducted in SAS to predict beverage consumption and blood pressure measures from 

the balance factors.  Demographic variables that were highly correlated with the 
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balance factors were included in the balance models.  In addition, the regression 

analyses predicted beverage consumption and blood pressure measures from the sit to 

stand blood pressure differences.  Demographic variables that were highly correlated 

with the sit to stand blood pressure differences were included in the blood pressure 

models. 

The study design allowed a comprehensive identification of the daily beverage 

experience for institutionalized older adults including when they interact with 

caregivers.  The combined observation and quantitative methods enabled accurate 

identification of resident morning balance and blood pressure with regard to overnight 

“fasting” versus consuming food and fluids.  The correlation and regression analyses 

reveal relationships of any potential supports and barriers for fluid intake as well as 

possible relationships of these to morning balance and morning blood pressure.  The 

analyses provide robust and varied information to reveal factors that may act as 

intermediaries of falling to potentially reduce falls when residents attempt participation 

in morning self-care and leisure activities. 
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CHAPTER IV 

RESULTS 

Setting Characteristics 

The study took place in three North-Central Indiana long-term care facilities.  

Each facility served both long-term and short-stay residents.  All three facilities were 

located within 12 miles of one another and were owned and managed by the same local 

family-run company.  Facility A, with 115 beds, was in a rural area with a population of 

approximately 863 people.  The rural facility included a long-term unit and a locked 

dementia care unit.  The facility’s motto was “family taking care of family.”  Facility B, 

with 169 beds, was in a small city with a population of nearly 30, 000.  This largest 

facility included a long-term unit, a locked dementia care unit, and an assisted living 

unit.  The facility’s motto was “living well changes everything.”  Facility C was in the 

same small city as Facility B, had 127 beds for long-term care use.  The last facility was 

on a large property that housed three units.  It had an independent living unit, a long-

term unit, and an assisted living unit on the same property.  The facility’s motto was “I 

am third,” which stood for placing God first, others (e.g., residents) second, and self as 

third.  Each facility dining room had tables that seated four people as well as had some 

of the tables pushed together to form larger tables. 
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Participants  

 Seventy-three people were evaluated as potential participants.  Sixteen people 

were excluded before participating in the study.  Reasons for exclusion included being 

too young (n = 2), power of attorney/family denied consent (n = 3), resident declined 

participation (n = 4), discharge from facility (n = 1), and the resident no longer met 

inclusion criteria (n = 6).  A total of 57 participants entered the study and completed 

study Day One.  Some participants (n = 3) were lost on study Day Two because two had 

a physical decline, making them unable to continue, and one participant broke protocol 

by eating before the balance testing.  A total of fifty-four participants continued the 

study and participated in Day Two (see Figure 4).   

Participant Characteristics 

The 57 study participants included 13 males (23%) and 44 females (77%), 54 

White (95%), and three Black (5%) participants.  Each participant was a long-term care 

resident in one of the three North-Central Indiana long-term care facilities with a mean 

stay of 2.27 years (M = 828.46 days ± 812.28 SD).  The stay length ranged from 15 days 

to 4310 days.  The age ranged from 66 to 100 years with a mean age of 86.28 years ± 

7.02 SD.  Three of the 11 married participants’ spouses also lived at the same facility as 

the participant.  The mean level of education completed for all 57 participants was 

approximately 11th grade (M = 11.33 ± 2.33 SD) with a wide range from no schooling to 

an earned PhD.  The MoCA score mean almost reached 14 points out of 30 points (M = 

13.55 ± 6.65 SD).  A score of 26 or higher is considered normal mentation.  The highest 
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score was 25 indicating that everyone had some cognitive impairment.  More than half 

of the participants (58%) experienced a fall in the past year.  Participant FES mean score 

was almost 21 points (M = 20.84 ± 16.75 SD) out of a possible range from 10 to 100; a 

higher score indicated a greater fear of falling.  The PHQ-9 depression mean was 0.64 (± 

1.30 SD) with a score 0-4 indicating minimal depression and a score of 5 indicating mild 

depression (Kroenke et al., 2001).  The participants experienced a mean of one fall (M = 

1.05 ± 1.29 SD) in the past year.  Most participants (81%) used an ambulation device 

(i.e., a walker or wheelchair) and 89% wore corrective eye lenses, but 14% of all 

participants still had a vision impairment as indicated by the Minimum Data Set 3.0 and 

confirmed by researcher observation.  Some participants (21%) wore a hearing aid and 

four participants (7%) experienced a hearing impairment regardless if a hearing device 

was used or not used.  A few participants (7%) used an eating aid (e.g., built-up handled 

utensils and divided plate).  Drinking aids were not used except for a straw if milk was 

presented in a milk carton rather than a glass.  Almost half of the participants (46%) who 

stepped barefoot onto the force plate (n = 48) had a foot impairment (e.g., moderate 

bunions, valgus, toe deformities, ankle edema, or circulation issues).  Table 1 

summarizes the participant demographic characteristics. 
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        73 Assessed for Eligibility 

 

16 Excluded: 

     3 Spouse/POA not return call or declined 
        permission     
     2 Too young     

       4 Participants declined participation 
       6 No longer met inclusion criteria    
Enroll (N= 57)      1 Discharged      
 

 
 

   57 Study Day One  
 

54 Study Day Two  
      3 Lost: 
      2 Physical decline which persisted  
      1 Broke protocol Day Two, no data used   

 
      54 participants completed Study Day Two 

 
    

Day One: N = 57 

Day Two: N = 54 

 

Figure 4.  Flow diagram for the recruitment and study completion processes.       

Participant Data  

Demographics.  The demographic data were normally distributed only for the 

variables of age (p = .10, N = 57), the frequency of current medical conditions (p = .07, n 

= 54), and the frequency of daily medications consumed (p = .12, n = 56).  Of the 

demographic variables, six were non-normally distributed.  Demographic data were 

Day One 
and Day 

Two 

Analysis 

Recruit 

Complete 
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tested for facility differences.  There were no significant differences between facilities 

for length of stay, age, education, MoCA score, FES score, falls in past year, and daily 

medications except for the PHQ-9 scores (p = .034) and the number of medical 

conditions (p =.001).  Data were missing for some demographic variables.  For example, 

two participants were unable to complete the Montreal Cognitive Assessment (MoCA).  

A few people (five) did not complete all of Day Two and consequently did not answer 

the Falls Efficacy Scale questions.  An additional three people from a dementia care unit 

were unable to answer the FES questions.  Some participants (13) did not have a PHQ-9 

score (i.e., assisted living participants).  Lastly, there were three participants from 

assisted living who had incomplete medical information for current medical conditions 

and one participant who had incomplete information for daily medications (see Tables 1 

and 2).  

Table 1 

Participant Demographics (N = 57) 

 
n Mean (SD) 

LOS (days) 57   828.50 (812.30) 

Age (years) 57 86.28 (7.02) 

Education (years) 57 11.33 (2.33) 

MoCA 55 13.55 (6.65) 

FES 49   20.84 (16.75) 

PHQ-9 44 0.64 (1.30) 

  Cont. 
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Falls (12 months) 57 1.05 (1.29) 

Daily Medications 56 8.73 (3.94) 

Note.  n = number of participants for which data were collected; LOS  
= length of stay, MoCA = Montreal Cognitive Assessment; FES = Fall  
Efficacy Scale; PHQ-9 = Patient Health Questionnaire-9. 
 
Table 2 

Participant Medical Conditions per Facility 

Medical Conditions 
Per Facility n 

Mean (SD) 
Frequency 

Facility A (N = 11) 

   Number of Conditions 11 10.00 (4.45) 
   Cognitive 11 2.36 (1.50) 
   Hyponatremia 11 0.00 (0.00) 
   Diabetes 11 0.36 (0.50) 
   Cardiovascular 11 0.64 (0.50) 

   Arthritis 11 0.55 (0.52) 

   Renal  11 0.27 (0.47) 
   Incontinence 11 0.55 (0.69) 
   OH 11 0.00 (0.00) 
   HTN 11 0.64 (0.50) 
   Depression 11 0.55 (0.52) 
   Vison Impaired 11 0.00 (0.00) 
   Dysphagia 11 0.18 (0.40) 

Facility B (N = 22) 

   Number of Conditions 22 14.95 (5.22) 
   Cognitive 22 1.68 (1.25) 

   Hyponatremia 22 0.00 (0.00) 
   Diabetes 22 0.45 (0.51) 
   Cardiovascular 22 0.77 (0.43) 
   Arthritis 22 0.50 (0.51) 
   Renal  22 0.23 (0.43) 
   Incontinence 17 0.71 (0.85) 

  
Cont. 
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   OH 22 0.00 (0.00) 
   HTN 22 0.95 (0.21) 
   Depression 22 0.50 (0.51) 
   Vision Impaired 22 0.14 (0.35) 
   Dysphagia 22 0.09 (0.29) 

Facility C (N = 24) 

   Number of Conditions 

 

21 

 

21.67 (9.68) 

   Cognitive 21 2.10 (1.70) 
   Hyponatremia 21 0.19 (0.40) 
   Diabetes 21 0.29 (0.46) 
   Cardiovascular 21 0.71 (0.46) 
   Arthritis 21 0.38 (0.50) 
   Renal  21 0.19 (0.40) 
   Incontinence 18 0.72 (0.75) 
   OH 21 0.05 (0.22) 
   HTN 21 0.86 (0.36) 
   Depression 21 0.29 (0.46) 
   Vision Impaired 24 0.21 (0.41) 
   Dysphagia 21 0.10 (0.30) 

Total for All Facilities (N = 57) 

   Number of Conditions 54 16.56 (8.38) 
   Cognitive 54 1.98 (1.49) 
   Hyponatremia 54 0.07 (0.26) 
   Diabetes 54 0.37 (0.49) 
   Cardiovascular 54 0.72 (0.45) 
   Arthritis 54 0.46 (0.50) 
   Renal  54 0.22 (0.42) 
   Incontinence 46 0.67 (0.76) 
   OH 54 0.02 (0.14) 

   HTN 54 0.85 (0.36) 
   Depression 54 0.43 (0.50) 
   Vision Impaired 57 0.14 (0.35) 
   Dysphagia 54 0.11 (0.32) 

 Note.  n = number of participants for which data were collected; OH =  
orthostatic hypotension; HTN = hypertension.  The sample size is  
varied because there was not access to medical information for some  
of the participants from the assisted living units. 
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Beverage habit patterns.  Beverage habit pattern data were not normally 

distributed.  The beverage habit pattern data on Day One were missing some variables.  

Researchers recorded the amount and type of food and fluids consumed, number and 

type of beverage choices, number and type of beverage drinks consumed, fluid amount 

and type consumed per time of day, number of beverage drinks offered and received, 

social interaction frequency and type, and assistance frequency and type.  Researchers 

observed 49 participants for all three meals on Day One, two additional participants for 

breakfast through lunchtime, and one additional participant for dinner.  Each 

researcher, once trained, had excellent agreement with the expert for estimating food 

and fluid consumption (Cohen’s Kappa 1.0, p = .002) as well as had excellent inter-rater 

reliability (K = 1.0, p = .002).  Staff recorded food and fluid amounts for the participants 

that researchers did not observe, but the staff did not record beverage type or social 

interactions.  The 42-trained staff had excellent estimation agreement with the expert 

dietician after training (mean K = 0.88).  Beverage habit pattern data on Day Two were 

recorded for 54 participants.  A few participants (n =3) were lost from Day One.  Of 

these, two participants had a physical decline which precluded continued participation 

and one participant broke protocol by eating before balance testing, so data were not 

used.   

Balance.  Balance data were normally distributed only for the early morning 

mean center of pressure velocity (p = .453, n = 36).  Of the 54 participants who had 

some balance data collected, there were 36 sets of data for early morning and a 
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separate set of 36 midmorning balance measures used for analyses.  Data were 

compromised because some participants needed an assist to step onto the force plate 

for one of the balance sessions (n = 3 early morning, n = 2 midmorning), some needed 

an assist for both sessions (n = 13), the software timed out before one participant 

stepped in the early morning (n = 1), and one participant developed bilateral knee pain 

10/10 during standing for both sessions (n = 1).  Data collection stopped for those 

participants who did not complete the midmorning protocol.(n = 2).  One participant 

continued the study after breakfast but had to stop because the participant had bowel 

incontinence followed by a long-distance phone call (n = 1).  More than two hours 

passed after cessation of breakfast, which invalidated continuation of the study 

protocol.  The second participant had a mood change after breakfast and was unable to 

follow directions, so data collection was stopped.  Examples of assistance given included 

a brief touch with surrounding furniture or with the researcher, contact guard 

assistance from the researcher, holding firmly onto the surrounding furniture for brief 

or sustained periods, and needing minimal or more assistance from the researchers to 

step. Failing to step onto the force plate independently invalidated the balance 

measures so these data were not used.   

Blood pressure.  Blood pressure data were normally distributed except for 

seated diastolic blood pressure measured after breakfast (p = .03, n = 47).  Analyzed 

data included 52 blood pressure datasets for seated blood pressure early morning 

before breakfast, 50 sets for seated midmorning blood pressure after breakfast, and 48 
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sets for standing blood pressure both before breakfast and after breakfast.  Reasons for 

missing blood pressure data included that there was researcher error in applying the 

blood pressure cuff for all measures (n = 1) and researcher error for early morning 

measures (n = 1).  There were 52 participants whose blood pressure data were analyzed.  

Of these 52 participants, the blood pressure cuff did not have a reading when two 

participants were seated midmorning (n = 2), the cuff did not read during standing 

measures in the early morning (n = 4), and the cuff did not read during standing 

midmorning (n = 3).  Table 2 summarizes the participant medical conditions and Table 3 

reports the daily medications that may act as intermediaries of hydration, balance, and 

blood pressure.  

Table 3 

Participant Medications 

Medications (n = 57) n Mean (SD) 

No. Daily Meds 56 8.73 (3.94) 
    Psychoactive 56 0.39 (0.62) 
    Diuretic 56 0.38 (0.49) 
    Sugar Control 56 0.30 (0.46) 
    Anti HTN 56 0.80 (0.40) 

Note.  n = number of participants for which data were  
collected; Meds = medications; Anti HTN = anti- 
hypertensive. 
 

Analyses 

Outliers existed for some of the variables.  Analyses were run with and without 

the outliers which did not affect the presence of statistical significance except for some 

significances pertaining to Research Question 6 correlations.  Consequently, analyses 
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included the outliers to enhance statistical power for all the tests.  In addition, analyses 

were reported with and without the outliers for Research Question 6.  For example, new 

correlations emerged for early morning beverage habit patterns and balance as well as 

for midmorning blood pressure and balance once the outliers were removed.  In 

addition, one correlation was lost midmorning for beverage habit patterns with balance 

after removing the outliers. 

Research Question One: Beverage Habit Pattern Characteristics 

Day One  

 Beverage habit patterns factors that informed the first research question for 

entire Day One included the overall beverage intake, the variety of beverage types, the 

choice of beverages, the number of beverage drinks, the fluid amount per time of day, 

the number of beverage opportunities, the social interaction during meals, and the 

assistance received during meals.  Beverage habit patterns for the participants varied 

throughout the day.  The types of beverages offered and consumed daily included: 

coffee (caffeinated and non-caffeinated), tea (hot and ice), hot chocolate, milk (regular 

and chocolate), various fruit juices, soda-pop (caffeinated and non-caffeinated), 

lemonade, various kinds of fruit punch, and water.  Each facility served non-caffeinated 

coffee during meals, but each facility also offered caffeinated hot chocolate, tea, and 

chocolate milk with meals.  Every participant, regardless of facility, drank less than 110 

mg of caffeine a day.  The top three preferred beverages were coffee (n = 34), fruit juice 

(n = 24), and milk (n = 19) respectively.  No one consumed an “energy drink” or alcohol.  
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All participants selected from a choice of nine types of daily beverages with some types 

having additional options.  Some participants were also offered a nutrition shake 

supplement.   

On average persons drank 4.37 types (± 1.29 SD) with a mean of 1.92 types (± .91 

SD) being preferred, which comprised 44% of the types (see Figure 5).  The mean 

number of beverage drinks consumed was 7.27 (± 2.64 SD) with four being preferred 

drinks (55%) as compared to receiving almost nine (M = 8.51 ± 2.91 SD) beverage drinks 

which were mostly preferred (53%).  The institutionalized older adult participants 

consumed an overall fluid intake mean 1257.18 ml (± 624.24 SD, n = 49) or about five 8-

oz glasses of fluids on Day One.  Their intake ranged from 400 ml to 3708 ml.  The 

overall preferred fluid intake mean was 767.80 ml (± 518.21 SD) which comprised 61% 

of all the fluids consumed (see Figure 6).  The beverage repertoire was unique to each 

person and ranged from one to five beverage types. 
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Figure 5.  Beverage Types and Preferred Beverage Types Consumed on Day One and Day 
Two. 
Error bars represent standard error of the mean. 
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Figure 6.  Beverage Amounts and Preferred Beverage Amounts Consumed on Entire Day 
One and at Breakfast on Day Two.  Error bars represent standard error of the mean. 
 

Beverages were consumed mostly during meal times (M = 945.67 ml ± 503.77 
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315.49 ml ± 206.48 SD, n = 57), and dinner (M = 248.95 ml ± 206.48 SD, n = 57) 
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intake increased at midday.  Participants drank the most during between-meal periods 

for lunch to dinner (M = 138.71 ml ± 184.75 SD, median = 80, n = 49), followed by 

breakfast to lunch (M = 95.24 ml ± 144.33 SD, median = 0, n = 51), and dinner to 

breakfast (M = 63.98 ml ± 139.18 SD, median = 0, n = 49) respectively.  The overall fluid 

intake per participant increased as the non-meal episodes increased.  There were 

significant differences for overall preferred fluid intake and the number of non-meal 

episodes a participant drank beverages.  Mann Whitney U follow up analyses revealed 

significant differences if the participant drank preferred beverages during all three non-

meal episodes versus during only one non-meal episode (p = .011) or not drinking 

between meals (p = .005).  Figure 7 shows the overall preferred fluid consumption by 

the number of non-meal drinking episodes. 
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Figure 7.  Mean for overall preferred fluid consumption per number of non-meal 
episodes. Error bars represent standard error of the mean.  
* p = .011.  ** p = .005. 
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had a transparent pitcher of water on every table with empty glasses and staff took 

beverage orders.  Facility C’s long-term unit staff tended to only provide dynamic 

beverage opportunities, but some participants received a preset glass of fluid plus a 

dynamic beverage opportunity.  Facility C’s assisted living unit always provided preset 

beverages (water) plus 100% fruit juice and lemonade (per resident preference) as well 

as took orders.  Static opportunities for beverages occurred for all participants between 

meals.  Water was refreshed in a large tall personal container that had a straw whether 

the resident was present or not present.  Staff usually did not interact with the 

participant if the participant was present or briefly asked if the person wanted fresh 

water.   

Social interaction frequency and type.  Most of the participants that were 

observed throughout the day (i.e., 39 of 49 people) engaged in some social interaction 

during meals either with staff or non-staff (e.g., other residents, family, or friends).  The 

participants’ mean social interactions totaled 12.83 (± 8.99 SD, median = 11.50, n = 48) 

encounters over the course of the three meals on Day One consisting of mostly staff and 

non-staff interactions rather than no interaction.  Staff interactions tended to last < 15 

seconds and occur once or twice per meal when taking food/fluid orders, whereas non-

staff interactions were longer and repeated throughout the meal.  Researchers were 

unable to time every participant interaction because up to four participants were 

observed at a time and conversations may be simultaneous.  One of the 49 participants 

was not observed for social interactions at lunch because he attended an outing.  Report 
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of the amount and type of food and fluid consumed by the participant was given by staff 

(written) and the participant (verbal), but they did not report (count) the number of 

social interactions.  The participant and staff report for the outing were the same values. 

Beverage assistance.  No participants received physical assistance to eat or 

drink.  One participant in the dementia care unit at Facility B received one verbal 

prompt to eat at breakfast on Day One.  A second participant at Facility B’s dementia 

unit received a verbal prompt from staff located across the dining room during lunch 

(e.g., 10’ away), followed by a verbal cue to eat when staff was standing next to the 

participant, followed by a verbal cue to eat combined with a touch on the shoulder, and 

finally followed by a verbal prompt to eat combined with another touch on the shoulder 

and conversation conducted while seated next to the participant at lunch time.  

Consequently, the assistance variable was not included in analyses.  Table 4 summarizes 

the beverage habit patterns from morning through the evening on Day One.   

Table 4 

Day One Beverage Habit Patterns from Early Morning Until Evening  

Beverage Habit Patterns 
(N = 57) n Mean 

Prefer 
Bev. 
(%) 

Total Fluid Day One (ml) 49 1257.18 (624.24)   61.07% 

No. of Beverage Types  49 4.37 (1.29) 43.94% 

Total Fluid at Meals (ml) 57 945.67 (503.77) - 

Breakfast 57 381.23 (224.83) - 

   Cont. 
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Note.  n = number of participants for which data were collected; Bev. = 
beverage; Freq. = frequency; B to L = between breakfast and lunch; L to D =  
between lunch and dinner; D to B = between dinner and breakfast.  The  
non-meal frequency refers to the number of between-meal periods (up to 
three) that a person consumed beverages.   
 

Relationships of the beverage habit patterns on Day One.  The association of 

each beverage habit pattern varied with the overall daily beverage intake (i.e., meal and 

non-meal times) (n = 49).  Evans’ (1996) criteria for strength of association for rs were 

used for correlation interpretation and reporting:   

• Very weak (.00 to .19 and -.00 to -.19) Weak (.20 to .39 and -.2 to -.39)  

• Moderate (.40 to .59 and -0.40 to -.59)  

• Strong (.60 to .79 and -.60 to -.79)   

• Very strong (.80 to 1.0)   

    

Lunch 57 315.49 (214.55) - 

Dinner 57 248.95 (206.45) - 

Non-Meal Frequency 49 1.35 (0.95)  

Non-Meal Fluid Total (ml) 49 301.81 (328.32) - 

B to L (ml) 51 95.24 (144.33) - 

L to D (ml) 49 138.71 (184.75) - 

D to B (ml) 49 63.95 (139.18) - 

No. of Daily Beverages  49 7.27 (2.64) 56.12% 

No. of Beverage Offers 49 8.51 (2.91) 53.00% 

Social Frequency 48 12.83 (8.99)  

Social Types 50 2.60 (0.86)  
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The total daily beverage intake on Day One had strong associations with the amount of 

preferred fluids consumed (rs = .83, p <.001), the mealtime intake (rs = .85 p <.001), and 

the number of beverage drinks consumed (rs = .70, p <.001).  The Day One total 

beverage fluid intake had moderate associations with the number of beverage types 

(variety) consumed (rs =.49, p <.001), the number of preferred beverage types 

consumed  (rs = .49, p = < .001), the number of preferred beverage drinks consumed (rs 

=.58, p <.001), the  beverage opportunities (drinks offered) (rs =.59, p <.001), and the 

preferred opportunities (offers) (rs =.47 p = .001).  There was a weak (almost moderate) 

correlation for overall fluid intake on Day One and non-mealtime intake (rs = .37 p 

<.010). There were no associations for the social factors and the total fluid consumed on 

Day One. 

The beverage habit pattern characteristic for timing of beverages had some 

positive associations with overall daily fluid intake on Day One. A strong, or approaching 

strong, association was found for total beverages consumed on Day One and the timing 

of consumption such as the beverage fluids consumed at breakfast (rs = .61, p <.001), 

lunch (rs = .67, p <.001) and dinner (rs = .75, p <.001).  The timing of beverage 

consumption had a positive weak association for the overall fluid intake with the total 

fluid amount consumed between meals (rs = .37, p < .001) and for the period that 

included between breakfast and lunch (rs = .36. p <.017).  There were some early 

morning beverage habit pattern factors that were associated with the MoCA score, 

PHQ-9 score, and the resident fall history, but there were no beverage habit pattern 
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associations with the FES score.  There was a negative moderate association for all 

beverage types with the MoCA score (rs = -.414, p = .003) and a negative weak 

association for preferred beverage types and the MoCA score (rs = -.354, p = .014).  

There was a negative weak association for preferred beverage types and the PHQ-9 

score (rs = -.312, p = .045) once outliers for the PHQ-9 were removed.  There was a weak 

negative association for the total meal fluid amount and the resident fall history (rs =-

.261, p = .05). 

Day Two 

Beverage habit patterns factors that informed the first research question for Day 

Two included the overall beverage intake, the variety of beverage types consumed, the 

choice of beverages, the number of beverages consumed, the number of beverage 

opportunities, the social interaction during beverage consumption activities, and the 

assistance received during beverage consumption.  The “time of day” variable was not 

included because only breakfast was observed on Day Two.  On Day Two, fifty-four 

participants drank a mean 441.74 ml (± 191.57 SD) at breakfast, which equates to about 

one and half 8-oz glasses.  Their breakfast intake ranged from 0–1080 ml with a median 

of 450 ml.  Most of the intake was for preferred beverages (M = 265.30 ml ± 171.07 SD) 

with a median of 240 ml.  Figure 6 summarizes the preferred and total beverage fluid 

amount consumed at breakfast on Day Two.  The participants typically consumed less 

than three beverage types (M = 2.48 ± .93 SD) during breakfast of which 1.4 types (M = 
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1.43 ± .86 SD) were preferred ones.  Figure 5 summarizes the number of beverage types 

consumed, including preferred types, for breakfast on Day Two.   

The mean number of Day Two beverage drinks consumed was 2.59 (± 1.06 SD) 

including a mean 1.54 (± .99 SD) preferred drinks.  The participants received a mean 

2.98 (± .96 SD) beverage offers at breakfast on Day Two with less than three of the 

offers being for preferred beverages (M = 1.61 ± .96 SD).  The social interactions for the 

morning meal included a mean 3.37 (± 4.06 SD) encounters.  Interactions mostly 

involved staff (n = 16) or both staff and non-staff (n = 16), followed by no interactions (n 

= 13), and non-staff interactions (n = 8).  Table 5 summarizes the beverage habit 

patterns on Day Two.   

There were various associations of Day Two beverage habit patterns with the 

total beverage fluid consumed at breakfast on Day Two.  There were strong associations 

for the total beverage fluids consumed on Day Two with the number of beverage types 

consumed (rs = .73, p < .001) and with the number of beverages consumed (rs = .75, p < 

.001).  There was a moderate association for the overall amount consumed at breakfast 

on Day Two with the amount of beverage offers received (rs = .54, p < .001) and with the 

total amount (ml) of preferred fluids consumed (rs = .43, p = .001).  There was a weak 

association for the total beverage fluids consumed at breakfast on Day Two and the 

number of preferred beverage drink consumed (rs = .28, p <.040).  There was not a 

correlation of Day Two breakfast fluid intake with the number of preferred beverage 

types (p = .300), preferred beverage offers (p = .128), or with the social factors for 



 

89 
 

interaction frequency (p = .322) and type of social interaction (p = .565).  There were 

some associations for the midmorning beverage habit patterns with the MoCA score 

and PHQ-9 score, but not with the FES score or with the resident fall history.  There was 

a weak negative association for receiving any beverage offer during breakfast on Day 

Two and the MoCA score (rs = -.288, p = .037) as well as a weak negative correlation for 

the number of beverage types consumed at breakfast on Day Two and the PHQ-9 score 

(rs = -.312, p = .045). 

Table 5 

Day Two Beverage Habit Patterns at Breakfast 

Beverage Habit Pattern 

(N = 54) 

 

Mean (SD) 

Preference 

(%) 

Total Fluid (ml) 441.74 (191.57) 60.06% 

No. of Beverage Types  2.52 (0.95) 57.66% 

Number of Beverages 2.59 (1.06) 59.46% 

No. of Beverage Offers 2.98 (0.96) 54.03% 

Social Frequency 3.37 (4.06)  

Social Type 1.50 (1.16)  

 
Research Question Two: Balance Characteristics 

The 55 participants who attempted stepping onto the force plate on Day Two 

had mixed results with balance velocity and standard deviation magnitudes before and 

after breakfast for the anteroposterior (AP) and mediolateral (ML) directions (see Table 

6).  Of the 55 participants, 36 people had valid early morning and or midmorning 

balance measures.  However, the 36 participants who had valid early morning measures 
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were not necessarily the same 36 participants who had valid midmorning balance 

measures.  The early morning mean for center of pressure (COP) velocity and standard 

deviation (M = 0.1139 m/s ± .0442) were smaller than the midmorning mean COP 

velocity and standard deviation (M = 0.1256 m/s ± .0625).  For both time-periods, the 

ML average absolute maximum velocity and standard deviation (AAMV_ML1 M = 3.5699 

m/s ± 12.2397 and AAMV_ML2 M = 2.9069 m/s ± 7.2549) were larger than the AP 

average absolute maximum velocity and standard deviation (AAMV_AP1 M = 1.1298 

m/s ± .0442 and AAMV_AP2 M = 1.3954 m/s ± 3.7848).  After breakfast, standard 

deviations increased except for the ML direction which decreased.  For velocity 

direction, the AP direction and mean COPV were faster after lunch whereas the ML 

direction was faster before lunch.  There were no statistically significant associations for 

early morning balance factors with the resident FES score, MoCA score, PHQ-9 score, or 

with the resident fall history.  There were also no statistically significant associations for 

midmorning balance with the FES, MoCA, and FHQ-9 scores or with resident fall history. 

Table 6 

Early and Midmorning Participant Balance  

Balance Factor (N = 54) n Mean (SD) 

Early Morning   
COPv (m/s) 36 0.1139 (0.0442) 
AP- AAMV (m/s) 36 1.1298 (3.1957) 
ML-AAMV (m/s) 36 3.5699 (12.2397) 

Midmorning   
COPv (m/s) 36 0.1256 (0.0625) 
AP- AAMV (m/s) 36 1.3954 (3.7848) 
ML-AAMV (m/s) 36 2.9070 (7.2549) 

Note.  n = number of participants for which data were analyzed; COPv  
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= Center of Pressure Velocity; m/s = meter/second; AP- AAMV =  
Anteroposterior Average Absolute Maximum Velocity; ML-AAMV =  
Mediolateral Average Absolute Maximum Velocity. 
 

Research Question Three: Balance Differences 

There were no significant differences in the participants’ early versus 

midmorning balance factors.  The mean COP velocity (p = .837), the AAMV_AP (p = 

.068), and the AAMV_ML (p = .437) velocities were not statistically significant despite 

being different after breakfast as compared to before breakfast for each factor.  The AP 

difference was closest to approaching significance (p = .068).   

Research Question Four: Blood Pressure Characteristics 

Seated early morning blood pressure measures were obtained before breakfast 

for 52 participants when they were fasting.  The early morning (fasting) seated systolic 

blood pressure (SBP) mean was 139.17 mm Hg (±16.43 SD) and the seated diastolic 

blood pressure (DBP) mean was 74.85 mm Hg (± 11.57 SD).  Standing blood pressure 

measures were obtained early morning for 48 participants.  The early morning standing 

SBP mean was 145.98 mm Hg (± 24.47 SD) and the standing DBP mean was 80.06 mm 

Hg (± 13.18 SD) (see Table 7).  There was one statistically significant association of the 

early morning blood pressure factors with the FES score, but no blood pressure 

associations with the MoCA score, PHQ-9 score or with resident fall history.  Seated DBP 

was weakly and negatively associated with the FES score (rs = -.301, p =.037).   

Seated midmorning blood pressure measures were obtained for 50 participants 

after they ate breakfast.  The midmorning seated SBP mean was 130.22 mm Hg (± 19.45 
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SD) and the seated DBP mean was 70.58 mm Hg (± 13.99 SD).  After breakfast, 48 

participant standing blood pressure measures were obtained.  The midmorning standing 

SBP mean was 135.04 mm Hg (± 22.39 SD) and the standing DBP mean was 72.17 mm 

Hg (± 13.21 SD) (see Table 7).  There was one statistically significant association of the 

midmorning blood pressure factors with the MoCA score, but no blood pressure 

associations with the FES score, PHQ-9 score or with resident fall history.  Midmorning 

seated DBP was weakly and negatively associated with the MoCA score (rs = -.305, p 

=.033).    

Participants experienced an increase in mean blood pressure and standard 

deviation for both systolic and diastolic values upon standing, as compared to sitting 

regardless of eating or fasting.  The early morning sit to stand SBP mean difference was 

6.48 mm Hg (± 16.78 SD) and the early morning sit to stand DBP mean difference was 

5.06 mm Hg (± 11.33 SD).  For midmorning, the site to stand SBP mean difference was 

4.67 mm Hg (± 19.52 SD) (median = 5.50) and the midmorning sit to stand DBP mean 

difference was 1.27 mm Hg (± 15.03 SD) (median = 4.00).  Table 7 summarizes the sit to 

stand blood pressure differences.  When considering blood pressure, it is informative to 

look at a rise or drop in blood pressure separately from the overall mean. 

Each participant experienced either a rise, a drop, or no change in blood 

pressure upon standing.  For participants who experienced an early morning rise in 

blood pressure upon standing, the mean for early morning SBP rise was 15.70 mm Hg (± 

14.01 SD) and the mean for DBP rise was 12.00 mm Hg (± 9.12 SD).  For participants who 
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experienced an early morning blood pressure drop, the mean for early morning SBP 

drop was -9.41 mm Hg (± 6.38 SD) and the mean for DBP drop was -6.64 mm Hg (± 5.30 

SD).  Table 7 summarizes the early morning rise and drop in blood pressure. 

Midmorning sit to stand differences were reduced after eating breakfast as 

compared to early morning when people were fasting.  The mean rise in seated 

midmorning blood pressure was similar for both systolic and diastolic measures after 

breakfast, which was approximately 14 mm Hg for both seated SBP (M = 14.42 ± 18.63 

SD, n = 12) and seated DBP (M = 13.86 ± 12.71 SD, n = 14.  On the other hand, the mean 

midmorning drop was -17.05 mm Hg for seated SBP (± 10.55 SD, n = 37) and -11.69 mm 

Hg for seated DBP (± 7.36 SD, n = 35).  One person had no seated SBP change after 

breakfast and another person had no seated DBP change midmorning after breakfast.  

Table 7 summarizes the early and midmorning blood pressure responses. 

Of the 48 participants, 10 people (21%) experienced early morning postural 

orthostatic hypotension (OH), as defined by Shaw and colleagues (2017), when the 

participants were fasting in the early morning.  The modified cutoff scores for 

identifying OH were a 15 mm Hg SBP decline and or a 7 mm DBP decline during sit to 

stand.  Using the traditional definition of orthostatic hypotension (i.e., 20 mm Hg drop 

SBP and 10 mm Hg drop DBP), there were five participants (10%) with OH before 

breakfast.  In the midmorning, approximately 30-60 minutes after consuming breakfast, 

nine of 48 participants (19%) experienced OH as identified by both Shaw et al.’s 

definition and identified by the traditional definition of OH.   
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Table 7 

Early Morning and Midmorning Participant Blood Pressure 

Blood Pressure  

(N = 57) n Min Max Mean (SD) 

 

Median 

Early Morning      

Systolic Sit  52 107 179 139.17 (16.43) 136.50 

Diastolic Sit  52 45 105 74.85 (11.57) 74.00 

Systolic Stand  48 91 194 145.98 (24.47) 147.50 

Dias. Stand  48 50 105 80.06 (13.18) 79.00 

Syst. Sit to Stand      

Mean 48 23 71 6.48 (16.78) 5.50 

Rise  30 1 71 15.70 (14.01) 12.50 

 Drop 17 23 1 9.41 (6.38) 7.00 

Dias. Sit to Stand      

Mean 48 20 34 5.06 (11.33) 3.50 

Rise 28 1 34 12.00 (9.12) 8.00 

Drop 14 20 1 6.64 (5.30) 6.00 

Systolic OH Drop 3 (2) 16 23 20.00 (3.61) 21.00 

Diastolic OH Drop 7 (3) 7 20 10.57 (4.76) 9.00 

Midmorning     
 

Systolic Sit 50 90 168 130.22 (19.40) 127.50 

Diastolic Sit 50 50 106 70.60 (14.00) 69.00 

Systolic Stand 48 85 177 135.00 (22.40) 133.50 

Dias. Stand 48 46 98 72.20 (13.20) 72.00 

     Cont. 
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Syst. Sit to Stand      

Mean 48 44 48 4.67 (19.50) 5.50 

Rise 30 2 48 16.23 (10.90) 15.00 

Drop 17 44 1 15.47 (14.69) 8.00 

Dias. Sit to Stand      

Mean 48 47 22 1.27 (15.00) 4.00 

Rise 28 2 22 10.54 (5.56) 10.00 

Drop 18 47 1 13.06 (14.72) 6.00 

Systolic OH Drop 5 (5) 26 44 36.80 (7.01) 36.00 

Diastolic OH Drop 8 (7) 7 47 24.25 (16.27) 16.00 

Note.  n = number of participants for which data were collected; OH = orthostatic 
hypotension.  Some participants had both systolic and diastolic hypotension.  The 
orthostatic hypotension results reported above reflect Shaw et al.’s (2017) modified sit 
to stand threshold cut-offs (systolic = 15 mmHg drop and diastolic = 7 mm Hg drop)  
with traditional cut-off thresholds (systolic = 20 mmHg drop and diastolic = 10 mm Hg 
drop) being reported in parentheses. 
 

Research Question Five: Blood Pressure Differences 

A comparison of midmorning versus early morning fasting blood pressure values 

yielded significant differences in each seated blood pressure variable.  Statistical 

significance for seated SBP differences was p < .001 and for seated DBP differences was 

p  <.009.  There was statistical significance for each standing blood pressure variable 

difference.  For standing, statistical significance for SBP early versus midmorning 

differences was p <.0001 and for DBP differences was p < .0001.  However, mean sit to 

stand differences in the early morning were not significantly different from mean sit to 

stand midmorning differences measured after breakfast for both SBP (p = .680) and DBP 
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(p = .372).  The lack of significance extended to sit to stand differences for SBP rise (p = 

.856), DBP rise (p = .686), SBP drop (p = .059), DBP drop (p = .234), as well as the 

orthostatic differences.  The systolic drop difference between the early versus the 

midmorning approached reaching statistical significance. 

Research Question Six: Relationships of  

Beverage Habits, Balance, and Blood Pressure 

Early Morning Relationships  

The participants (N = 54) demonstrated both positive and negative relationships 

among the various beverage habit patterns, balance factors, and blood pressure 

measures for the early morning when they were fasting (see Figure 8).  Analyses first 

looked at the associations of beverage habit patterns with balance, and then beverage 

habits with blood pressure.  Finally, analyses identified associations for blood pressure 

with balance.  For beverage habit patterns and balance, there was a positive moderate 

association for preferred beverage type and ML1_AAMV (rs = -.40, p = .029) after 

removing outliers for ML1_AAMV.  There were weak negative associations for the type 

of beverages consumed on Day One and the AP1_AAMV early the next morning (rs = -

.38, p = .031) as well as for the preferred beverage types consumed with the mean COPv 

(rs = -.36, p = .042).  For beverage habit patterns and blood pressure, there were positive 

moderate-strong correlations with a rise in systolic blood pressure (SBP) during early 

morning sit to stand.  The early morning SBP rise was strongly associated with the 

number of Day One beverage offers (rs = .67, p < .001) and moderately associated with 
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the total preferred beverage amount (rs = .49, p = .016), the number of all beverage 

drinks (rs = .52 p = .009), number of preferred beverage drinks consumed (rs = .45, p = 

.028), and the number of preferred beverage offers (rs = .48, p = .018.  Finally, there 

were no associations between balance factors and blood pressure factors. 

Midmorning Relationships  

During the midmorning after breakfast, participants demonstrated both positive 

and negative associations among the beverage habit patterns, balance factors and blood 

pressure factors.  For beverage habit patterns, there was a strong positive association 

between the number of social interactions during breakfast on Day Two and a decline 

for sit to stand DBP (rs = .65, p < .004).  There was a weak positive association for the 

beverage fluid amount consumed during breakfast on Day Two and the participant’s 

change in DBP upon standing after breakfast (rs = .29, p < .045).  Positive associations of 

beverage habit patterns occurred only with blood pressure.  The beverage habit 

patterns were negatively associated with both balance and blood pressure.  

Negative correlations for beverage habits varied from weak to moderate.  The 

number of beverage types consumed had a moderate negative association with a drop 

for midmorning sit to stand SBP (rs = -.55, p < .021). There were two weak negative 

associations for beverage habits and blood pressure.  The frequency of social 

interactions during breakfast on Day Two was negatively associated with the 

midmorning AP2_AAMV (rs = -.33, p < .047).  The type of social interaction also had a 
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small negative correlation with the AP2_AAMV (rs = -.35, p < .034).  There were no 

associations between balance and blood pressure in the midmorning.   

There were regression analyses to examination the relationships among select 

beverage habit patterns (i.e., overall intake and beverage types), morning balance, and 

select morning blood pressure measures (i.e., seated and sit to stand differences) of the 

institutionalized older adults.  The analysis allowed for identification of key variables and 

or a special combination of variables that best predict associations with the targeted 

variables of balance and blood pressure respectively.  The sample sizes used for the 

regression analyses were small ranging from 29 to 47 cases.  Balance was examined in 

terms of the select beverage habit patterns and the select blood pressure measures.  

Then sit to stand blood pressure differences were examined in terms of the select 

beverage habit patterns and seated blood pressure. 

 



 

99 
 

 

Figure 8.  Relationships of beverage habit patterns, balance, and blood pressure 
intermediaries of falling.   

Early morning balance on Day Two was further examined in terms of beverage 

habit patterns for overall fluid intake on Day One, including preferred intake, and the 

number of all and preferred beverage types consumed on Day One.  In addition, balance 

was simultaneously examined in terms of seated and sit to stand blood pressure 
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differences.  The best overall model for the early morning balance factors was for 

balance in the anteroposterior direction (n = 29).  Total beverages consumed on Day 

One (ml), number of medical conditions and having arthritis formed the best model for 

predicting early morning AP1_AAMV and accounted for 33.06% of the variance (AIC = -

9.7515, SSE = .0465).  Only two of the variables in the model reached statistical 

significance: medical conditions (p = .011) and arthritis (p = .025).  The mean center of 

pressure velocity model (n = 32) had one variable in its best predictive model.  The 

preferred beverage types accounted for 10.91% of the variance in the model with 

preferred types having statistical significance (p = .045, AIC = -182.6150, SSE = .0465).  

The last balance factor model was for early morning ML_AAMV (ML1_AAMV) and had 

two factors in its model (n = 32).  The total ml of beverages consumed on Day One and 

the preferred types of beverages accounted for only 3.31% of the model’s variance (AIC 

= 153.0903, SSE = 4623.3320).  Neither variable in the model reached statistical 

significance. 

A deeper analysis of midmorning balance on Day Two examined overall fluid 

intake at breakfast on Day Two, the number of beverage types consumed at breakfast 

on Day Two, midmorning seated blood pressure, and midmorning sit to stand blood 

pressure differences.  The best overall model for predicting the midmorning balance of 

the institutionalized older adults was again for the anteroposterior direction 

(AP2_AAMV) (n = 33).  AP2_AAMV was best predicted by the preferred beverage types 

consumed at breakfast on Day Two, the midmorning systolic sit to stand difference, the 
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midmorning diastolic sit to stand difference, and the number of medical conditions the 

person had.  The AP2_AAMV model accounted for 20.45% of the variance (AIC = 

87.6950, SSE = 347.5471).  Statistical significance was only reached for the systolic blood 

pressure sit to stand difference (p = .021) and the number of medical conditions (p = 

.045).  The next best model was for mediolateral balance (ML2_AAMV) (n = 35).  The 

three variables in the model were for preferred beverage types consumed at breakfast 

on Day Two, midmorning systolic sit to stand blood pressure, and length of stay at the 

facility, which accounted for 15.99% of the variance (AIC = 137.2933. SSE = 1407.3220).  

Only the systolic sit to stand difference was statistically significant (p =.028).  For the 

midmorning mean center of pressure model (n = 34), the best model included the total 

preferred amount consumed at breakfast on Day Two, the number of all beverage types 

consumed, and the number of medical conditions.  The model accounted for 25.64% of 

the variance (AIC = -186.5951, SSE = .0907).  Only the medical conditions variable was 

statistically significant (p = .003). 

Beverage habit patterns and seated blood pressure were further examined for 

their influence on sit to stand blood pressure differences early in the morning before 

eating breakfast.  The best model for predicting early morning sit to stand differences 

before breakfast was for diastolic differences.  The model included the total fluid 

consumed on Day One (ml), the number of all beverage types consumed on Day One, 

the seated diastolic blood pressure before breakfast, the length of stay in the facility, 

the number of medical conditions, and if the person had a visual impairment.  The 
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diastolic sit to stand differences model (n = 37) accounted for 24.73% of the variance 

(AIC = 169.8083, SSE = 2728.5540).  Only two variables in the model were statistically 

significant: seated diastolic blood pressure (p = .048) and length of stay (p = .009).  Three 

variables comprised the model for early morning systolic sit to stand differences before 

breakfast (n = 39).  The total fluid consumed on Day One (ml), the number of all 

beverage types consumed on Day One, and if the person took a diuretic medication 

accounted for 10.24% of the variance contributing to systolic sit to stand differences 

(AIC = 206.1319, SSE = 6272.0990).  None of the variables in the model were statistically 

significant. 

Beverage habit patterns and seated blood pressure were also examined further 

for their influence on sit to stand blood pressure differences during the midmorning 

after consuming breakfast.  The best model for predicting systolic midmorning sit to 

stand differences (n = 45) included the total amount consumed at breakfast on Day Two 

(ml), the number of all beverage types consumed at breakfast on Day Two, the seated 

systolic blood pressure after breakfast on Day Two, and if the participant had 

hyponatremia.  The systolic midmorning sit to stand difference model accounted for 

20.85% of the variance (AIC = 262.1552, SSE = 12211).  Three of the model’s variables 

were statistically significant.  The total amount of fluid consumed at breakfast (p = 

.0311), the post-breakfast seated systolic blood pressure (p = .0169) and having 

hyponatremia (p = .0122) were statistically significant.  For midmorning diastolic sit to 

stand differences on Day Two model (n = 47), the best predictive model included the 



 

103 
 

total fluid amount consumed on Day Two at breakfast, the number of beverage types 

consumed at breakfast on Day Two, the number of preferred beverage types consumed 

at breakfast on Day Two, the post-breakfast seated diastolic blood pressure, and taking 

an antihypertensive medication.  The diastolic midmorning sit to stand model accounted 

for 43.12% of the variance (AIC = 232.8634, SSE = 5163.50).  Two variables were 

statistically significant in the model: total amount consumed at breakfast on Day Two (p 

= .0124) and the midmorning seated diastolic blood pressure (p <.0001). 

Contextual Observations 

Access to beverages differed between facilities; however, the overall 

consumption was similar on Day One.  There were no significant facility differences for 

the overall amount consumed on Day One (p = .127, n = 49).  The other Day One 

beverage habit pattern variables were also non-significant for facility differences except 

for the amount consumed between meals, which was statistically different (p = .005, n = 

49).  On Day Two, there was no statistically significant difference among the facilities for 

the total amount consumed at breakfast (p = .756, n = 54) and the other beverage habit 

pattern variables with the exception of “any offers” (p = .017, p = 54).   

The beverage habit patterns for beverage accessibility were as follows for each 

long-term care facility.  Facility A provided caffeinated coffee to those who requested it 

during non-meal times such as happened for two participants.  A beverage cart with tea 

and hot chocolate was available 1 hour before and after lunch in the main rectangular 

shaped dining room which acted as an activity area as well.  The dining room had a long 
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wall of windows looking onto a courtyard with the facility kitchen and some offices 

opposite these windows.  The area near the kitchen and offices was open and acted as a 

“hallway.”  The floors were light brown wood laminate.  Wood laminate also acted as 

wainscot on the lower walls, while the upper walls were painted a pale neutral color and 

had art work.  Some upholstered chairs, end tables, and lamps were on one short end of 

the room to enhance a home-like atmosphere and a TV at the opposite end.  

Caffeinated and non-caffeinated soda-pop was available for purchase in the main dining 

area.  People gathered here throughout the day and evening as well as in a small living 

room at the front of the building.  The dementia unit had its own home-like eating area 

that was open to a kitchen area and living area as one room.  Wall decorations, furniture 

(e.g., recliners, end tables, TV), and cappuccino wall colors suggested a warm home 

environment.  Activity staff offered beverages (e.g., hot chocolate and lemonade) and 

snacks between meals in the dementia unit combined with trivia games, news of the 

day, and other social verbal activities.  

 At Facility B, the assisted living participants had daily access to caffeinated 

coffee which the participants made in their assisted-living common kitchen.  The 

apartments in this unit did not have a kitchen or kitchenette.  The residents would 

gather between meals, mostly from breakfast to early afternoon, in their large common 

kitchen to read the paper, have a snack, and talk with an activities staff and other 

residents.  The kitchen table sat 12 people.  There was a large island, full 

refrigerator/freezer, range oven, microwave oven, coffee maker, and a stackable washer 
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and dryer in the kitchen for assisted-living resident use.  A living room was next to the 

kitchen and the apartments were down the hall from the communal areas.  Twice a 

week the activities staff and assisted-living residents prepared a meal together in the 

unit kitchen for all eight assisted living residents.  Eating the meal was optional.  The 

atmosphere on the unit was that of being a large family.  Long-term care unit and 

dementia care participants at Facility B did not receive caffeinated coffee during the 

study, but they drank hot chocolate, chocolate milk, tea, or soda-pop with caffeine.  

Vending machines were adjacent to the main large dining room for soda-pop and 

snacks.  Some participants ate in the newly renovated large semi-rectangular main 

dining room decorated with modern round chandeliers, dark wood horizontal blinds on 

the windows with striped fabric valences, mottled light brown wood laminate flooring, 

and large wall oil paintings.  The main dining room housed windows on two walls and 

was in the center of the building connected by three hallways.  The north and south hall 

ways led to resident rooms and the third hallway led to the therapy department, 

activities department, and offices.  Social activities including resident-generated card 

playing, staff-led bingo, and music events were held here.  Some participants ate at the 

lodge-like 40’x 60’ restaurant-like dining room in the front of the building complete with 

antler chandeliers and chairs made of “wood branches” (i.e., assisted living participants 

and some long-term care participants).  The ceiling was vaulted with a double decker 

wall of windows looking upon a courtyard.  Opposite the windows was a large floor-to-

ceiling stone fire place with a large hearth upon which three people could easily perch.  



 

106 
 

A piano was next to the fire place that residents and visitors would play.  Chapel was 

held here as well as other activities.  Dementia care participants ate in their own dining 

room with an attached kitchenette that was separated by a long counter.  Opposite the 

kitchen were the square dining tables seating four people and a small wall of windows 

from which residents could watch bird feeders, whirligigs, and mini flags.  Adjacent to 

the window wall were armoires on one wall and an electric fireplace with TV on the 

other adjacent wall.  Dementia care activity staff provided snacks and beverages 

between meals. 

At Facility C, participants had access to caffeinated beverages throughout the 

day.  Assisted-living participants had their own personal kitchen where some people 

made caffeinated coffee, tea, or hot chocolate.  The assisted-living unit had a Keurig 

machine for coffee, tea, and hot chocolate in a large atrium.  The vaulted atrium with 

large wood beams was 40’ X 40’with several sitting areas, a grand piano, TV, tables, 

couches, upholstered chairs, and padded chairs.  The Keurig machine was in the 

communal atrium for residents to use, but it was not used by study participants during 

the study.  Assisted living residents tended to remain in their apartments and gather in 

the atrium just prior to each meal.  A cow bell was rung to welcome residents to walk 

down the hall from the atrium to an elegant dining room.  Cherry wood furniture, white 

cloth table cloths, a row of windows on the South, and a kitchenette on the West 

formed the dining room.  Breakfast was made in the open kitchen area so that aromas 

were plentiful.  Opposite the dining room was a small room that housed a food buffet 
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cart for the lunch and dinner meals, a room with a large dining table for entertaining 

guests or playing bingo, and a bathroom.  Off the kitchen end of the dining room was a 

small living room area and another kitchen-type room that was less formal for activities.  

The residents lived in apartments off the atrium.  Two hallways (opposite each other) 

led to smaller apartments with one bedroom, a living room, a bathroom, and a small 

kitchen that was open to the living room.  The atrium had one long hallway (about 100’), 

opposite from the hallway to the dining area, which led to additional hallways with pods 

or clusters of apartments.  The pod apartments had two bedrooms, a small kitchen, full 

bathroom, and a living room.   

Long-term unit participants ate in a large rectangular dining room with a narrow-

attached area.  There was a piano at the bottom of the narrow area and a row of tables 

on each side of this narrow area which led to a larger rectangular area.  Windows 

adorned one side of the narrow area as well as the top and bottom of the large 

rectangular area.  Green wallpaper, chair railing and gold chandeliers comprised the 

decor.  Two small wall mounted televisions were on opposite sides of the room and 

were turned on during some meals.  Lighting consisted of natural lighting and over table 

lighting.  For the long-term participants, both types of coffee were available for free 

from 9 am – 5 pm in the café attached to the main front lobby.  Small café tables and 

chairs were outside the café within the lobby.  In addition, tea and hot chocolate 

packets were available with hot water in the café.  Some study participants partook in 

caffeinated beverages from the café.  A few participants brought coffee to other 
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participants who had difficulty getting to the café or difficulty carrying hot beverages.  

The large rectangular lobby had a medium-large stone fireplace with a black metal gate 

on the hearth so that no one could sit on it.  The fireplace was on one end of a long wall.  

On the mantel was a large piece that said, “I am third.” Couches were in the center of 

the room forming two sitting areas and chairs were on the perimeter from where 

exercise class and singing were held here.  Opposite the café was a conference room 

with glass doors for staff and family meetings.  There were vending machines for soda-

pop and snacks in a back hallway near the long-term care residence hallways. 
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CHAPTER V 

DISCUSSION 

  

Summary 

 The findings from this study make evident the complex transactional relationship 

of intermediaries of falling: hydration, blood pressure, and balance.  The fit of the 

beverage consumer (person) with the beverage activity or occupation and the 

environment (physical and social) can optimize hydration status or diminish it and the 

hydration status acts as an adaptive force to influence blood pressure and balance, 

which in turn influence performance skills and participation in daily life activities.  For 

institutionalized older adults, receiving evidence-based person-centered care was not 

enough to prevent low fluid intake (Del Valle et al., 2011; IOM, 2005), which highlights 

the challenges for supporting hydration in this population.  Some beverage habit pattern 

factors show promise for promoting not only fluid intake but also enhancing blood 

pressure regulation and safe balance.  Two factors that occurred seldomly in the study 

were meaningful staff-resident interactions and meaningful beverage occupations, 

which may be key mediators of fluid intake and perceived quality of life (Godfrey et al., 

2012; Hooper, 2015).  Future research should address the social environment as an 

additional means for promoting fluid intake and address enabling participation in 

beverage occupations for institutionalized older adults. 
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Chapter Overview 

This dissertation examined the beverage habit pattern factors that influence 

resident overall fluid intake, balance, and blood pressure of North Central Indiana of 

institutionalized older adults.  This chapter provides an interpretation that responds to 

the respective research questions for the residents’ characteristics for daily beverage 

consumption habits and the residents’ early and midmorning balance and blood 

pressure.  The chapter continues by discussing early morning versus midmorning 

differences of the balance factors and blood pressure measures respectively, followed 

by a discussion of the beverage habit patterns, balance and blood pressure 

relationships.  Then the chapter describes and integrates the influence of the theoretical 

perspective on the study.  It concludes with the implications for occupational therapy 

and healthcare practice, limitations of the dissertation study, directions for future 

research, and a summative conclusion. 

Beverage Habit Pattern Characteristics  

Beverage habit pattern characteristics in the dissertation study involved features 

of the beverage drinker (person), the beverage activity (occupation), and the beverage 

environment (physical and social).  Person factors like preference played a significant 

role in overall beverage habit patterns for fluid consumption for participants.  The 

associations for overall beverage consumption were very strong for total mealtime 

fluids; approached very strong for preferred total daily fluids; strong for all drinks; 

approached strong for preferred drinks and all offers; moderate for all beverage types, 
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preferred beverage types, and preferred offers; and approached moderate for total 

non-meal fluids; indicating that several features of the participants’ beverage habit 

patterns have an important relationship with the participants’ total daily beverage 

consumption.   

Preferred fluids made up more than half (61%) of the total daily beverage 

consumption for participants, 55% of the consumed beverage drinks, and 53% of the 

beverage offers, but less than half of the beverage types consumed were preferred 

beverages (44%) on Day One and approximately half (57%) at breakfast on Day Two.  

This indicates that participants repeatedly consumed the same preferred beverages 

(e.g., less than two types) rather than a wide repertoire of preferred beverages.  The 

limited variety for preferred beverages adds new information that although the majority 

of the fluid intake was for desired beverages the variety of preferred beverages was 

impoverished.  The preference finding aligns with Godfrey et al. (2012) who found that 

institutionalized older adults desired selecting and consuming preferred drinks.  Despite 

this study’s participants having access to preferred beverages and drinking mostly (61%) 

preferred beverages, their fluid intake was still inadequate.  There must be additional 

factors beyond preference that need attention for hydration promotion.   

Participation in beverage activities was performed by participants as part of their 

beverage habit pattern.  The residents in this study consumed (beverage activity) an 

equivalent of just over five 8-oz glasses (5.24 glasses) of beverages per day for a total 

beverage fluid intake of 1.26 L/day, which was below daily recommendations for 
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adequate intake (i.e., 1.5 L to over 2 L/day minimum) (IOM, 2005; Wotton et al., 2008).  

This study’s findings of inadequate participant fluid consumption are typical for 

institutionalized older adults as evidenced by studies spanning more than 15 years 

(Bunn, Jimoh, Wilsher, & Hooper., 2015; Hodgkinson et al., 2003; Kayser-Jones et. al, 

1999; McPhee et al., 2003) though higher than what Kayser-Jones et al. (1999) found 

almost twenty years ago (M = 897 ml ± 284 SD).  Although knowledge about hydration 

and nursing home care has improved over the years, adequate daily fluid intake levels 

for today’s institutionalized older adults are not met.   

Beverage activity features of variety and choice influenced participant beverage 

consumption.  Overall fluid intake in the dissertation study was strongly associated with 

beverage variety (number of beverage types) and the number of drinks consumed daily, 

as well as had moderate correlations with the number of beverage offers.  This indicates 

that the more variety that participants consumed, the more overall fluid the participants 

consumed.  Gibson, Gunn and Maughan (2012) found that community-dwelling British 

adults consumed more beverages if the adults drank at least three distinct types of 

beverages per day.  The dissertation study participants consumed just over four 

beverage types per day (M = 4.37 ± 1.286 SD), which is more than the community-

dwelling U.K. study participants who had more autonomy over what and when to drink 

than the current institutionalized study participants.  Yet, the dissertation study 

participants still had poor overall fluid intake.  This led to the question of whether 

institutionalized older adults need to drink at least four beverage types or some other 
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threshold number for best overall fluid intake.  A future study should identify the 

threshold number of daily beverage types to promote best overall fluid intake for 

institutionalized older adults 

Choice was a beverage activity feature that influenced participation in fluid 

intake.  The dissertation study found that participants selected beverages from a choice 

of several options at each meal and desired doing so.  Some participants would scan the 

beverage cart before selecting their beverages and others would ask for a list of 

beverages.  The beverage options had some variation per meal (e.g., lemonade and 

punch only offered later in the day) and some similarities (e.g., coffee and milk at every 

meal) with at least seven different beverages being offered per meal.  Participants 

selected both preferred and non-preferred beverages indicating that choice, variety, 

and preference are all important to them.  Choice is found in the literature as being an 

important feature of a good beverage experience for institutionalized older adults 

(Abbott et al., 2013; Godfrey et al., 2012; Simmons, et al., 2001). 

In addition to preference, variety, and choice, the number of daily drinks 

consumed had a role in participant beverage activities.  Participants in the dissertation 

study consumed just over seven beverages per day (M =7.27 ± 2.64 SD), which included 

partially consumed and completely consumed beverages.  More than half of the drinks 

were preferred (M = 4.08 ± 2.61 SD).  Hooper et al. (2016) found that frail United 

Kingdom residents drank eight daily beverages (M = 8 ± 2.7 SD).  The U.K. participants 

had a similar mean age (M = 85.7 ± 7.8 SD) as dissertation study participants and were 
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also cognitively impaired (M = 21.8 ± 5.7 SD, Mini Mental State Examination [MMSE]), 

where < 26 on the MMSE indicates cognitive impairment.  The United Kingdom study 

examined levels of dehydration via blood serum osmolality to classify levels of 

dehydration and correlate the dehydration levels with beverage intake.  The U.K. 

residents who drank 7.3 (± 3.0 SD) daily beverages had dehydration, those who drank 

7.7 (± 2.8 SD) daily drinks had impending dehydration, and those who drank 8.3 (± 

2.3SD) daily drinks were hydrated as identified by serum osmolality testing.  The poor 

fluid intake of the dissertation study participants placed them at a high risk for 

dehydration but applying Hooper et al.’s (2016) findings to the dissertation participants, 

it is likely that they were dehydrated because they consumed less mean drinks than all 

the U.K. participants including those who had impending and current dehydration. 

Temporal factors influenced the current residents’ beverage habit patterns.  The 

residents drank most of their fluids during mealtimes rather than between meals with 

the majority of the mealtime fluids being consumed at breakfast and then progressively 

declining for the remainder of the day.  The dissertation study’s mealtime findings were 

similar to Kajii, Sugiyama, and Gomi’s (2006) study with Japanese institutionalized older 

adults, Kayser-Jones et al.’ (1999) study with American institutionalized older adults, 

and Zizza, Ellison, and Wernette’s (2009) study with American community-dwelling older 

adults, where most beverage consumption occurred at meals and that breakfast was 

characterized by the most consumption as compared to other meals.  Each of these 
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studies examined not only young old, but also middle old and oldest old adults as did 

the dissertation study.   

Participation in breakfast beverage consumption was strongly influenced by 

something other than person factors for preference for the dissertation study’s 

participants.  The dissertation study found that the number of preferred beverage types 

and the number of preferred beverage offers did not have an association with fluid 

intake at breakfast on Day Two even though these same preference variables that 

happened over the course of Day One strongly and significantly correlated with Day 

One’s entire fluid intake.  The findings indicate that although the participants valued 

preferred beverages (Day One findings), thirst, in the form of drinking anything, 

superseded preference for the first main meal of the day (Day Two findings).  Thirst is 

the likely factor because the participants drank progressively less the preceding day and 

then experienced an overnight “fast.”   

A second reason for the voluminous breakfast drinking may be that residents 

knew that more staff were available during first shift to assist with toileting.  Some study 

participants openly admitted to self-limiting fluid intakes beginning with dinnertime to 

avoid incontinence.  However, all the participants were able to self-transfer with only a 

few participants still wanting staff assistance.  In addition, low (no) fluid intake occurred 

from breakfast until lunch, which suggests that higher staffing levels in the morning did 

not facilitate fluid intake for participants and probably did not affect breakfast 

consumption.  The mostly likely reason for the largest fluid consumption occurring at 
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breakfast while intake also having no or 50% less association for previously strongly 

preferred beverage habit patterns, is thirst. 

Whereas the residents consumed the most beverages at breakfast and 

progressively diminished their meal consumption as the day progressed, the majority of 

non-meal fluid intake occurred midday after lunch (139 ml) rather than in the morning 

(95 ml) in the dissertation study.  The smallest non-meal beverage consumption 

occurred in the evening and lasted until breakfast (64 ml).  Although most of the study 

participants (88%) did not drink between every meal, the majority (80%) did drink at 

least a little fluid between meals one time a day (e.g., when taking medications).  

Enhanced midday non-meal drinking was also found by Kajii et al. (2006).  Although 

Kayser-Jones et al. (1999) had different results when they found that between-meal 

consumption progressively declined throughout the day.   

The dissertation study’s findings of higher breakfast and midday non-meal fluid 

intake may reflect current American daytime staffing levels that are highest for the 

morning and early afternoon and progressively decline with the lowest staff: resident 

ratio occurring after dinner.  Yet, this study found that morning (breakfast-to-lunch) 

fluid intake was low despite high staffing levels.  The downward evening fluid-intake 

trend that participants of the dissertation study experienced could indicate that 

participants feared nighttime incontinence or wanted to avoid a nightly bathroom 

excursion.  Participants did voice continence concerns for evening voiding.  This led to 

the question of whether the time of day for beverage habit patterns had a relationship 
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with dehydration.  Kajii et al. (2006) examined time of day for institutionalized older 

adults’ fluid consumption and examined many physiological factors (e.g., serum 

osmolarity, sodium and potassium levels, cholesterol, osmotic pressure, etc.).  Kajii et al. 

found no correlation with physical symptoms like thirst but did find a correlation with 

low breakfast to lunch fluid intake, poor daily intake, and dehydration level.  It appears 

that breakfast to lunch may be an important period to target in a hydration program to 

improve overall fluid intake for institutionalized older adults. 

Beverage habit patterns related to the time of day and the number of drinking 

episodes across the day influenced overall beverage consumption for the dissertation 

study.  The literature contains similar findings.  Kant, Graubard, and Atchinson (2009) 

examined the total water habits (food and beverages) of community dwelling American 

adult participants, aged 20 to over 60 years, from the 2005-2006 National Health and 

Nutrition Examination Survey and found that the number of eating (drinking) episodes 

predicted higher fluid intake.  Hodgkinson et al. (2003), in their systematic study of 

literature for acute care, residential, and community populations also found that the 

number of consumption episodes influenced overall fluid intake.  These studies found 

that the more episodes of drinking throughout the day, the better the total daily fluid 

intake.   

The dissertation study partially supports these findings that participants who 

drank for more episodes throughout the day, drank more overall than participants with 

fewer drinking episodes.  However, the significant difference was only for preferred 
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beverages consumed across the day and not for all beverages consumed.  For 

dissertation participants, preferred beverages needed to be consumed across three 

meals and all three non-meal times throughout the day.  They drank significantly more 

total daily fluids when the participants had preferred beverages, rather than just any 

beverage, and if they drank at each non-meal time (i.e., all three) as compared to 

drinking only once during non-meal times or never drinking between meals.  A hydration 

program needs to target all three non-meal times by offering preferred beverage 

options.  Implementing intentional frequent episodes for drinking will involve a culture 

shift in the present long-term facilities and an initial increase in toileting opportunities 

(possible assistance).  Other studies have shown that once older adults increase their 

fluid intake, the body safely adjusts to the additional fluids (Shannon et al., 2002; Spigt 

et al., 2006) resulting in less incontinence and toileting episodes (Schnelle et al., 2003; 

Hooper, 2015) because concentrated urine is no longer present to irritate the bladder 

and encourage holding less urine.  Consequently, an adapted bladder that holds more 

urine can enable less frequent toileting.   

Another characteristic of the participants’ beverage habit patterns involved the 

environment for the drinking activities.  The physical environment in each facility dining 

room promoted social interaction by having smaller tables for four persons.  The color 

and surface (hard) of the walls and floors promoted safe smooth mobility, the spacing of 

the tables enabled maneuvering with a mobility device, and the decorations provided a 

home-like or restaurant-like ambiance rather than an institutional ambience.  The 
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literature supports the importance of the dining ambience, rather than an institutional 

vibe, for enhancing the dining experience for residents.  Furniture, tableware, window 

coverings, lighting, flooring, and music are some components that support an effective 

ambience when they create a home-like pleasing setting that enables accessibility 

resulting in enhanced food and fluid consumption (Abbott et al., 2013).  The facilities 

occasionally played music during the meal in the background, or had a TV on, or the 

hum of conversation filled the room.  One area of Facility C’s larger section of the dining 

room would get loud with kitchen noises when the door was left open.  Noise waxed 

and waned in each facility.  There was natural lighting in each dining room as well as 

overhead (over table) lighting.  Each participant was able to reach all food and fluids 

whether in the dining room or one’s personal room.  In the dining rooms, the dining 

tables had enough room for several cups and glasses per participant as well as a pitcher 

of water (Facility B).  The dissertation study’s facility dining rooms acted as a support for 

fluid intake.   

The social environment is the final beverage habit pattern characteristic.  Each 

facility staff from the dissertation study offered opportunities (dynamic beverage 

opportunity) for a choice of multiple beverages per meal, some of which were for 

preferred beverages.  If beverages were pre-selected on a tray (static beverage 

opportunity), facility staff included some preferred drinks on the tray.  Regardless of 

static beverage opportunities, each facility staff provided dynamic opportunities for 

ordering beverages at each meal.  Interestingly, the residents did not necessarily 
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consume all their preferred beverage and may have entirely consumed another non-

preferred drink despite the preferred drink being present and unconsumed.  This final 

beverage habit pattern characteristic, the social environment, had two items that were 

not associated with overall fluid consumption.  Neither social interaction frequency nor 

the type of social interaction (none, staff, non-staff, both staff and non-staff) had an 

association with total fluid intake in the dissertation study, but the social environment 

factors may be key additions to a hydration program for improving daily fluid intake.  A 

focus on the associated and non-associated habits and routines identified in the 

dissertation study may promote further beverage consumption for institutionalized 

older adults.  Godfrey et al. (2012) recommended that in addition to giving beverage 

choice, variety, and preference, that hydration strategies for institutionalized older 

adults should include socially meaningful interactions with staff during drinking activities 

because the residents receive pleasure from these factors.  The residents in Godfrey et 

al.’s study valued a meaningful beverage experience rather than perfunctory drinking.  

Residents valued what occupational therapy would call a beverage occupation.  The 

institutionalized adults desired meaningful social interactions during beverage activities 

consisting of preferred fluids served at desired temperatures in a favored vessel where 

the beverage is self-selected from a repertoire of options, rather than merely drinking to 

stay alive or to take a medication.  The older adults valued the beverage experience 

when it was a socially meaningful beverage occupation and they wanted more rich 

beverage experiences.   
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The dissertation study facilities passively encouraged resident conversation by 

having dining tables for four people, which enabled close interaction and the ability to 

hear tablemates.  However, the dissertation study found that social interaction was not 

associated with overall beverage intake either for social interaction frequency or for 

social type.  Staffing changes (activities staff and nursing staff) and some program 

changes (activities department) over the year proceeding the study plus increased 

concurrent staff work demands (e.g., State review) during data collection resulted in 

fewer and briefer staff-resident interactions during the study than was expected by the 

PI.  The staff primarily took beverage orders (professional necessary duty) and 

interacted with residents for less than 15 seconds, rather than lingering and interacting 

socially.  The dissertation study found that assisted living, skilled nursing, and dementia 

care facilities in North-Central Indiana are incorporating some current evidence-based 

person-centered hydration recommendations into the daily hydration experience of 

residents, but unfortunately the daily resident fluid intake remains below 

recommendations for adequate intake and staff-resident interactions impoverished.  A 

future analysis of the beverage habit patterns could involve cognition and using MoCA 

scores to identify whether any relationships exist for beverage habits and routines with 

varying levels of cognition, as Godfrey et al. (2012) found in their study (i.e., prompts for 

low cognition versus preference for higher cognition).  

Motivation for consuming beverages consisted of person factors such as desiring 

beverage choice, beverage variety, and preferred beverages.  Accessibility to beverages 
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during meals was supported by the physical environment whereas the social 

environment acted as a barrier to fluid intake due to brief staff-participant interactions 

characterized by duty and utility rather than being social meaningful interactions.  The 

beverage activity had supportive features such as multiple beverages being available per 

meal and participants being able to self-select their own beverages.  Fluid intake was 

influenced by the time of day with greatest beverage consumption occurring at 

breakfast, waning before lunch, increasing before dinner, and waning again from dinner 

until the following morning.  Participants who consumed preferred beverages during all 

three non-meal times had high fluid intake, but only 20% participants drank something 

during all three non-meal times.  The pattern of drinking was likely to lead to early 

morning dehydration when participants were bathing, dressing, grooming and walking 

to the dining room for breakfast.  The impoverished staff-resident interactions during 

meals made beverage consumption merely an activity rather than a beverage 

occupation. 

Morning Balance Characteristics 

One person factor was evident in the balance characteristics of dissertation 

participants: advanced age.  Both early morning balance and midmorning balance for 

participants were characterized by faster mediolateral (ML) velocity during stepping 

onto the force plate than anteroposterior (AP) velocity.  Faster ML velocity during 

stepping was also found by Sims and Brauer (2000) who identified that ML balance was 

challenged more during stepping upward than merely stepping forward.  The 
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mediolateral balance challenge was evidenced by faster ML velocity when stepping 

upward.  Rogers, Fernandez, and Bohlken (2001) found that older participants improved 

their static balance after an exercise program as evidenced by reduced ML velocity.  Fast 

ML velocity is associated with poor balance during both stepping upward and during 

static standing for older adults as compared to younger adults.  In addition, slower AP 

velocity was noted in the dissertation study and it is common with aging when stepping 

upward.  Plate, Klein, Pelykh, Singh, and Bötzel (2016) found that age mattered for 

anticipatory postural adjustments during stepping upward, such as slower and smaller 

AP variables, when comparing middle-aged adults and older adults.  Plate et al.’s 

findings were not significant for AP velocity decreases but were significant for 

anticipatory postural adjustment duration, which the authors claimed indicated the 

relative stability of anticipatory postural adjustment for anteroposterior related balance 

factors with aging.  The dissertation study participants demonstrated balance 

characteristics associated with aging. 

Person factors other than aging can affect balance.  Fear of falling has a 

relationship with a person’s balance characteristics.  The dissertation participants’ FES 

scores were mostly less than 30 out of a possible 100 points (88%), which is skewed 

toward being low and indicates that they had a high falls efficacy.  The participants 

believed that they could perform common daily life activities without falling.  Pua et al. 

(2017) found that a prospective cohort of 247 older adults admitted to the emergency 

department of a Singapore hospital were greatest at risk of falling six months later when 
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their baseline falls efficacy was high (low score) but the adults also had poor balance.  

There were no associations between dissertation participant FES scores and morning 

balance factors.  A future analysis could examine the influence of varying levels of 

cognition using MoCA scores to compare early morning balance factors and FES scores 

because cognitive level influences a person’s ability to perceive and interpret the 

environment and respond timely.  

Temporal features of the environment as well as beverage activities subtly 

influenced participant balance characteristics.  The dissertation study found that there 

were no significant timing differences between early versus midmorning balance factors 

because of consuming breakfast.  The early morning mean center of pressure velocity 

and mean AP_AAMV became faster after eating breakfast, which may indicate that 

overall balance improved non-significantly particularly for the AP direction.  After eating 

breakfast, the mean ML_AAMV became slower than it was in the early morning 

indicating that ML velocity was less volatile even though statistical significance was not 

reached.  Participant balance was relatively stable in the morning, which is similar to 

findings by Paillard, Noé, Bru, Couderc, and Debove (2016) who studied balance control 

at various times of the day (11 am, 2 pm, 6 pm) for adults with Alzheimer’s disease and 

found that balance control and walking became worse in the evening rather than the 

morning.  Hydration was not monitored as a contributory factor for balance for the 

participants with Alzheimer’s disease.   
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Future research should include examining the relationship of the timing of fluid 

consumption amounts (previous day total, previous dinner/evening total, and study-day 

breakfast total) with varying cognitive levels and morning balance velocity factors to 

identify discrete temporal hydration factors that influence morning balance.  A future 

examination of stepping velocity may also be combined with the base of support width 

as well as blood pressure and beverage habit patterns to identify balance differences 

and successful compensatory balance strategies.  Base of support increases with aging 

as well as increases with deconditioning or low physical activity, which are commonly 

experienced by institutionalized older adults, and then can lead to orthostatic 

hypotension and poor walking skills (Canavan et al., 2009).  Good hydration and fluid 

intake supports muscle performance (IOM, 2005).  Montero-Odasso et al. (2005) found 

that healthy community older adults who had poor motor performance such as slow 

gait velocity (<.7 m/s) were more likely to experience adverse events in the future such 

as falling, hospitalization, and nursing home placement.  Hydration level and fluid intake 

were not measured.  Drinking enough fluids enables good motor performance but more 

research is needed to identify how much is enough to enable good balance for 

institutionalized older adults. 

Participant balance demonstrated fast early morning ML velocity commensurate 

with poor balance that is typical of older adults when stepping upward.  Non-significant 

changes in all three balance factors’ velocities occurred after breakfast consumption and 

may indicate balance improvement.  The majority of participants (88%) had an FES score 
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below 30 indicating confidence in their ability to perform daily activities without falling.  

There was no association of FES scores with balance factors.  Participants had relatively 

stable balance in the morning that was primarily characterized by their advanced age 

and may indicate that they had potentially adequate fluid intake. 

Morning Blood Pressure Characteristics 

 Person factors, such as body position and engaging in beverage habit patterns, 

as well as environmental contextual factors such as time influenced blood pressure 

characteristics for the participants.  Early morning mean values for systolic blood 

pressure were normal when participants were seated but rose to above normal limits 

(>140 mm Hg) upon standing (M = 145.98 ± 24.47 SD).  This suggests that the 

participants experienced mild hypertension when standing before breakfast and that 

hypertension probably occurs for the participants when they perform their early 

morning activities like dressing and toileting.  Hypertension may reflect dehydration 

(IOM, 2005).  A rise in early morning blood pressure for institutionalized older adults 

during standing is supported by findings from Le Couteur, Fisher, Davis, and McLean 

(2003) and Lipsitz et al. (1985) all of whom found that when basal resting SBP < 160 mm 

Hg occurred for participants (current participants had normal resting blood pressure), 

then blood pressure rose upon standing.  A rise in blood pressure is also supported by 

Jonsson et al. (1990) who found that 16% of participants had a 15% rise in blood 

pressure upon standing.  All three studies examined early morning fasting blood 

pressure and midmorning post-breakfast blood pressure like the dissertation study.  
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They also had participants who experienced OH both when fasting and after eating as 

did the dissertation study.  Although these studies had participants with a rise in SBP 

during standing it was for a subset of participants rather than the mean finding for all 

participants contrasting what was found in this study.  Perhaps the participants drank an 

adequate number of beverages on Day One, which prevented a blood pressure drop 

upon standing, but an inadequate amount to avoid standing hypertension.  Lindeman et 

al. (2000) categorized blood pressure according to the number of daily drinks that 

participants consumed.  Participants with a mean systolic sit to stand drop of 3.3 (± 3.8 

SD) or a diastolic sit to stand drop of 5.7 (± 2.4 SD) consumed less than three daily 

glasses.   

The dissertation study participants with a blood pressure drop exceeded the 

magnitude of Lindeman et al.’s participants’ who had a blood pressure drop with an 

associated beverage consumption of less than three glasses per day.  This may mean 

that the current participants who experienced a sit to stand drop in blood pressure may 

have consumed less than three drinks per day but that the other participants are likely 

to have consumed more than three glasses per day and were thus better hydrated.  A 

future analysis can be run to test whether consuming three glasses per day was 

sufficient to maintain blood pressure upon standing.  Another reason for the early 

morning standing hypertension may be that participants who receive antihypertensive 

medications in the morning did not receive the morning dose or the medication was not 

fully working.  Diastolic blood pressure values remained within normal limits (≤ 80 mm 
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Hg) for both seated and standing positions in the early morning  Initially, the normal 

blood pressure measures are surprising for the current population who consumed 

inadequate daily amounts of beverages but compared to Kayser-Jones et al.’s (1999) 

population’s fluid intake, the current participants may have been well-hydrated as 

evidenced by the near normal blood pressure measures. 

Temporal features of the environment and person factors for beverage habit 

patterns influenced participant blood pressure.  Seated measures for the dissertation 

participants’ systolic and diastolic blood pressure were significantly different in the early 

morning as compared to midmorning.  The same was true for standing systolic and 

diastolic measures, which were statistically significant for being different in the early 

morning as compared to midmorning.  The trend for significance almost continued for 

the dissertation study participants during position change from sit to stand regardless of 

whether they were fasting or had consumed breakfast.  However, non-significance 

occurred for sit to stand diastolic blood pressure differences when fasting versus after 

breakfast while systolic sit to stand differences were significantly different.   

Person factors such as body position influenced blood pressure.  For all 

participants who had a midmorning drop in blood pressure with standing, their mean 

systolic drop was 15.47 mm Hg which is similar to other study findings for care homes 

(16 ± 21 mm Hg) and nursing homes (15-18 mm Hg) (LeCouteur et al., 2003).  Some 

participants experienced an even greater decline in blood pressure when standing and 

had orthostatic hypotension (OH).  Shaw et al.’s (2017) modified sit to stand criteria for 
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OH identified that 21% of participants had OH when fasting versus the traditional OH 

criteria identifying 10% of participants with OH. After eating breakfast, the incidence of 

OH was 19% using either set of criteria.  This would seem to indicate that eating and 

drinking may have minimally and non-significantly attenuated the incidence of OH per 

Shaw et al.’s criteria, which is similar to findings for Shannon et al.’s (2002) participants 

with OH, but the same conclusion is not possible when using the traditional definition of 

OH.  Some current participants experienced OH when fasting or after breakfast or 

during both times.  For all participants with post-breakfast OH the magnitude of OH was 

greater than for those with early morning OH.   

A future analysis should examine the beverage intake patterns for each group of 

OH participants and compare them to the participant patterns for people without OH.  It 

is important to identify the beverage habit patterns of participants with and without OH 

because the maximal postprandial effect occurs 60 minutes after eating and also occurs 

one minute after standing (at 60 minutes post-eating), as was found by Jonsson et al. 

(1990), which coincides with a need to void and stand to walk to the bathroom.  

Bathroom falls are common for institutionalized older adults.  An examination of the 

hydration habits and routines of participants may reveal both barriers and supports of 

experiencing OH.  Another consideration is that it is important to identify an absolute 

low SBP when the person is seated.  A postprandial seated SBP <115 mm Hg was 

associated with a history of falling for community older adults in Le Couteur et al.’s 

study (2003).  Healthcare practitioners should be monitoring older adults’ blood 
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pressure before engaging in activity especially if it is early in the morning for self-care or 

after a meal was consumed.   

For the dissertation study, the post-breakfast difference was not significant 

compared to pre-breakfast or not possible to analyze because the sample size was small 

for participants who had a marked blood pressure drop (i.e., SBP drop classified as OH).  

Orthostatic hypotension can have significant health consequences.  Aronow and Ahn 

(1997) followed nursing home residents for 29 months and found that large 

postprandial systolic declines were associated with future events such as higher fall 

incidence, syncope, new coronary events, new stroke and total mortality.  Future 

analyses could compare resident seated blood pressure (<115 mm Hg vs ≥ 115 mm Hg) 

and blood pressure drop with varying levels of consumed daily drinks, MoCA and FES 

scores, fall history (faller, non-faller, recurrent faller), and balance factors.   

Participants had normal resting blood pressure when seated and fasting in the 

early morning, but their blood pressure rose upon standing such that participants 

experienced mild systolic hypertension; this difference was statistically different.  It is 

possible that participants were mildly dehydrated in the early morning causing 

hypertension with standing while also being hydrated enough to avoid OH.  Both seated 

blood pressure and standing blood pressure were significantly less after breakfast as 

compared to when participants were fasting (e.g. sit 1 vs. sit 2).  However, the sit to 

stand difference was not significantly different when comparing post-breakfast 

differences with pre-breakfast differences.  Some participants experienced an early 
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morning blood pressure drop significant enough to be OH (21% per Shaw et al. [2017] 

cutoff and 10% per traditional cutoff) and some participants experienced OH after 

breakfast (19% per either cutoff standard).  Fluid intake at breakfast minimally but non-

significantly attenuated OH when Shaw et al.’s cutoff standard is used, but no 

attenuation occurred if using traditional OH cutoff standards.  Further analyses can 

identify precise daily fluid amounts associated with normal blood pressure and 

associated with early morning OH as well as how much breakfast fluid was consumed to 

avoid midmorning OH.  Since the midmorning drop was greater than the early morning 

drop, identifying a fluid threshold for mealtime may avoid or lessen a postprandial blood 

pressure drop. 

The P-E-O Transaction: Participant Beverage Habit Patterns  

with Blood Pressure (Body Function) and Balance (Performance Skill) 

 Some beverage habit patterns had negative weak to moderate associations with 

balance in the early morning for the dissertation study.  The number of beverage types 

consumed was negatively associated with every balance factor indicating that the fewer 

the number of beverage types consumed by a resident, the faster was the resident’s 

early morning AP velocity (initiation of forward motion), the faster the ML velocity 

(lateral motion), and the faster the overall COP velocity (average of forward and lateral 

motions).  Residents moved faster when they consumed less variety, which seems 

counter intuitive given that the literature states drinking at least three beverage types 

was associated with best daily fluid intake (Gibson et al, 2012) and that faster 
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movement time, in general, indicates efficient movement (Valkanova & Ebmeier, 2017) 

as would be the case during balanced hydration.  However, some researchers have 

found that faster movement is not always efficient controlled steady motion as Prieto, 

Myklebust, Hoffmann, Lovett, and Myklebust (1996) found for older adults.   

The PI observed that some participants moved fast during data collection but 

sometimes the speed appeared to be uncontrolled rather than purposeful, which is 

supported by Prieto et al.’s (1996) findings.  Future research questions would include 

topics such as identifying the threshold for balance velocity that is deleterious, 

uncontrolled, and places the mover at risk for falling as well as identifying the role that 

beverage habit patterns play in the balance threshold.  Future studies can address the 

threshold for losing balance in terms of beverage habit patterns.   

 Several beverage habit pattern factors were moderately to strongly associated 

with an early morning SBP sit to stand rise in blood pressure.  Total preferred fluids, the 

number of all and preferred drinks, and the number of all and preferred offers on Day 

One were protective against OH in the early morning when participants were fasting 

because the factors promoted a rise in blood pressure upon standing such as what 

occurs with proper vascular function.  The present findings are supported by Zembrzuski 

(2006) who found that when institutionalized older adults received targeted assistance 

to increase fluid intake they experienced significantly less OH.  Dehydration causes 

seated hypertension with standing hypotension, so the dissertation study’s correlated 
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beverage factors acted as adaptive attenuators that prevented OH for dissertation study 

participants.   

 In the midmorning, beverage habit patterns involving the social environment 

emerged as having a relationship with balance and blood pressure.  The frequency of 

the social interactions at breakfast on Day Two were strongly associated with a decline 

in DBP upon standing but weakly and negatively associated with AP velocity.  As 

participants socialized more at breakfast on Day Two they probably also consumed 

more food (Godfrey, et al., 2012; Kayser-Jones et al., 1999) causing a postprandial effect 

where DBP dropped upon standing while balance became slower.  The type of social 

interaction was also negatively associated with midmorning balance.  This indicates that 

as participants spoke with more types of people (e.g., staff and non-staff) the 

participants’ balance became slower after breakfast.  This second finding complements 

the first midmorning finding that as more socialization occurred, more eating probably 

occurred, and participants experienced a postprandial phenomenon 30-60 minutes after 

eating when balance was measured.  In addition, during the midmorning the beverage 

types consumed was moderately and negatively associated with a participant’s SBP drop 

while the participant’s total fluid consumption had weak positive associations with DBP 

sit to stand changes.  This indicates that drinking lots of beverages at breakfast 

prevented a decline in blood pressure because as fluid increased so did the mean DBP 

changes with standing which were in the positive direction or rising.  Drinking more 

variety was also protective against OH because as the variety increased the magnitude 
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of the SBP drop lessened.  These findings are supported by Lindeman et al. (2000) and 

by Zembrzuski (2006) where both studies examined the fluid intake patterns and blood 

pressure of older adults.   

There were statistically significant findings for the regression analyses which 

identified beverage habit pattern relationships that support safe balance and healthy 

blood pressure.  The preferred beverage types consumed on Day One significantly 

predicted the early morning performance skill for mean COPv exhibited by participants.  

The preferred beverage types accounted for about 11% of the model’s variance, as the 

sole variable in the model, to explain the COPv performance variance.  As a participant 

drank more daily preferred beverage types the participant’s following morning (fasting) 

COPv velocity also became slower.  This may indicate a protective influence for 

maintaining stable balance rather than allowing age-related speedy erratic balance 

which some participants demonstrated.   

Other balance findings were that SBP sit to stand differences after breakfast 

significantly predicted midmorning ML2_ AAMV (16% variance).  In addition, SBP sit to 

stand differences predicted AP2_AAMV (20% variance) along with the number of 

participant medical conditions.  A rise in SBP occurred with faster velocity for AP and ML 

directions.  The faster velocity may not reflect efficient movement patterns but rather 

the increased velocity may reflect uncontrolled poor balance for ML as the researchers 

noted via observation.  A third finding was that the total daily beverage fluid intake at 

breakfast on Day Two was found to significantly predict SBP (21% model variance with 
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post-breakfast seated SBP and hyponatremia) and significantly predict DBP (43% 

variance with post-breakfast seated DBP) after eating breakfast.  The amount of 

breakfast beverage consumption (ml) predicted both SBP and DBP sit to stand 

differences after breakfast.  This finding indicates that beverages support hydration 

balance (or not) and act as an influencer of body functions for regulating blood pressure 

after the resident has consumed food and drink.  Whether the beverage consumption 

attenuated or exacerbated blood pressure response after eating and drinking depended 

on the amount of fluid consumed.  The regression line showed a small positive slope 

indicating that as beverage consumption increased so did the blood pressure 

differences.  The net difference for sit to stand SBP and DBP was positive so blood 

pressure rose with increased fluid intake.  Consequently, consuming fluids were 

protective against a postprandial decline in SBP and a decline in DBP after breakfast.  

Lindeman et al. (2000) and Zembrzuski (2006) found similar results that fluid 

consumption acted as a mediator to attenuate postprandial OH.  The dissertation 

study’s participants (beverage drinkers) engaged in beverage habit patterns during 

beverage consumption activities that influenced the participants’ skill performance for 

balance (preferred beverage types consumed) and the participants’ beverage habit 

patterns (total beverage fluids consumed) influenced body functions like blood 

pressure.  In addition, the participant’s blood pressure influenced their skill for balance.  

Figure 8 illustrates the relationships of the beverage habit pattern-blood pressure-

balance transaction.  Caution is needed when interpreting the study regression results 



 

136 
 

and applying the findings because the models lacked power and were incomplete 

models (principle of parsimony).   

The regression analyses, although under-powered and incomplete, demonstrate 

the complex transactional phenomenological relationship of the beverage habit 

patterns, blood pressure and balance for institutionalized older adults.  The regression 

models demonstrate that the transaction of the person factors with the beverage 

activity is a complex phenomenon that in turn influences complex phenomena (blood 

pressure and balance) (see Figure 8).  Implications for occupational therapists and other 

health care practitioners include that therapists need to identify clients’ preferred 

beverages and need to enable client access to a variety of preferred beverage types 

throughout the day.  This will promote adequate fluid intake and healthy hydration 

balance while it also promotes good postural balance and blood pressure regulation.   

The Beverage PEO Fit 

The PEO fit of the beverage experience can enable adequate fluid intake and 

hydration or the fit can be poor resulting in dehydration.  The PEO practice framework 

by Law et al. (1996) provides guidance for approaching research and clinical intervention 

regarding the hydration experience.  Clients drink beverages (Beverage consumer) as 

part of their daily habits and routines, that are influenced by the beverage consumer’s 

person factors (Person), the physical and social environment (Environment) in which the 

drinking occurs, and the actual beverage consumption activity (Occupation) (see Figure 

9).  Meaning and value are ascribed positively to the drinking activity by the beverage 
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consumer when choice and preference are available, making the beverage consumption 

activity a valued occupational experience or beverage occupation rather than merely a 

daily task or chore that requires completion (e.g., drink water to swallow a pill).   

Hydration performance patterns influence health, well-being, participation in 

daily life activities, and engagement in meaningful purposeful valued occupations.  First, 

the person’s body hydration status can support body function by maintaining (lowering) 

hydration and blood pressure regulation.  Second, the person’s body hydration status 

can enable skill performance such as balance and participation in meaningful goal-

directed occupations when the body is hydrated, or the body’s hydration balance can 

impede participation and engagement when dehydrated.  Drinking beverages 

contributes to the body’s fluid balance and the fluid balance acts as a foundation for 

health (e.g., good blood pressure regulation) and well-being.   



 

138 
 

 

  

Figure 9.  PEO representation of a beverage occupation. 
ROM = range of motion.  Adapted from Rice (2017). 
 

Performance patterns include the daily habits, routines, rituals, and roles of 

clients as the beverage consumer transacts with the physical and social environments 

and their contexts (beverage environment) during drinking (beverage consumption 

activity or occupation).  Figure 10 demonstrates that the interplay of the person with 

the environment and beverage occupation is a dynamic transaction where each 

influence the other and is influenced by one another.  Performance patterns occur 

throughout the day, week, and seasons of life and change as often as daily or remain 
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stable over time.  For institutionalized older adults, person factors like autonomy, 

values, preferences, upper and lower body strength, vision, blood pressure, and mobility 

independence are influenced not only by the person’s own body functions and 

structures but also by the environment.  The accessibility of the physical environment 

(e.g., visually distinct paths and objects, open paths, weight of tableware, and 

reachability of objects) and the social environment (e.g., willingness and availability to 

assist with eating, drinking, and toileting, provide beverages, and socialize) impact fluid 

intake and in turn body processes like blood pressure and continence.  The older adult’s 

occupational performance may vary from day to day challenging the person-

occupational form fit.  One day a person may be able to hold a favorite ceramic mug of 

coffee, while another morning may be plagued with arthritic pain requiring a light 

weight vessel with large open handles for the fingers to slide through to enable holding 

the vessel.   
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Figure 10.  Conceptual model of a beverage habit pattern as a type of performance 
pattern used by institutionalized older adults based upon study findings.   
 

Older adults often loose some autonomy when institutionalized, whether due to 

cognitive, sensory, or mobility issues or due to the culture of the environment.  

Caregivers may assume that an older adult will request a beverage if thirsty or if 

dehydration is impending (current); Yet, the older adult may not realize that 

dehydration is impending because signs like thirst and dark urine are unreliable 

predictors and memory may fail as to whether one has had a drink.  They may feel 

uncomfortable asking for assistance with toileting, and may self-limit needed fluids in 

the evening despite desiring a beverage.  The older adult may want a beverage early in 

the morning before breakfast but be unable to procure one and the staff may not realize 
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that a beverage is desired or be too busy to get one.  These are common scenarios for 

long-term care settings (Godfrey et al., 2012; Kayser-Jones et al., 1999).   

Hydration balance may manifest in a variety of symptoms according to 

euhydration (balanced water and electrolytes), hypohydration (low water and high 

sodium) and hyperhydration (high water and low sodium).  As inadequate fluid intake 

transpires, the older adult may become irritable, agitated, and distractible.  The 

hypohydration results in poor working memory such that the older adult has an 

impaired ability to remember staff instructions.  The lack of water acts as a protean 

force but a negative one.  Over hydration, too can have negative consequences causing 

hyperhydration where too much water and low sodium levels develop into 

hyponatremia (low sodium).  Disorientation, falling, and seizures ensue and can lead to 

death (Begum & Johnson, 2010).  Hydration balance is a dance between the person, the 

environment, and the occupation.  The hydration performance pattern illustrates the 

dance through the habits, routines, rituals, and roles that the resident and staff enact 

together during the beverage habit pattern transaction. 

The Role of Occupational Therapy with Hydration 

Occupational therapy considers the PEO fit, habits, activity analysis, and 

environmental modifications when collaborating with clients to optimize health and 

daily participation and performance (see Figure 9).  The field is well-suited to embrace 

the hydration performance pattern of clients to harness hydration as a mediator of 

health and well-being.  Figure 10 illustrates institutionalized older adults’ beverage habit 
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patterns that can turn a beverage activity into a beverage occupation by examining the 

adults’ hydration performance pattern (see Figures 9 and 11).  Other clients such as 

children and athletes have significant needs and vulnerabilities related to the delicate 

balance of a person’s hydration status.  Lifestyle management and healthy aging are 

compatible with using hydration performance patterns to change behavior and enhance 

health and functioning (Fritz et al, 2017; Homer et al., 2000; Lambert, 1998).  All arenas 

of occupational therapy may promote hydration education for clients, family, health 

practitioners, the community, and institutions (e.g., schools, work place, assisted living, 

hospitals, etc.).  Having regular easy access to beverages is a necessity for life and daily 

living.  Occupational therapists are perfect ambassadors to enable beverage access as 

part of a meaningful hydration experience. 
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Figure 11.  Conceptual model of a beverage occupation as part of the beverage habit 
pattern across time.   
 

 
Occupational therapists can start a hydration program by creating an 

occupational profile with the client with questions about favorite beverages, desired 

temperatures of the beverages, preferred vessels for the beverages, and preferred time 

of day and place to consume the beverage.  Then the therapist and client collaborate to 

identify PEO barriers and supports for drinking beverages throughout the day, including 

physical, social, cultural, and temporal features of the beverage activity.  The therapist-

client team identify what makes a beverage activity meaningful for the client so that 
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daily beverage occupations are possible.  The therapist assesses the beverages’ 

nutritional value to ensure that health and safety are maximized (e.g., medication 

interactions and allergies).  The client reports the daily routines (current and desired) 

and together with the therapist develops a plan to implement behavior change.   

The hydration plan includes education.  Topics could include hydration balance 

and how the need for fluids varies with activity level and environmental temperature.  

The therapist will customize the education based on the client’s age, activity level, and 

living environment (hot or temperate).  For example, the very young like the older adult 

may have less autonomy for where, when and what to drink, but preference and choice 

will still be valued.  The young may lose track of time during play and forget to drink on 

a hot summer day.  Adolescents and college-aged adults may experience peer pressure 

to consume unhealthy beverages or consume a given beverage in excess.  An older 

adult’s hydration plan may need to include the social environment to promote fluid 

intake.  Each age group will have some issues unique to it, that are beyond the 

physiology of hydration and aging.   

The fit of the person with the beverage activity and the physical and social 

environments requires constant reassessment by the client and some client consultation 

with the therapist.  The social environment and its contextual features need to be a 

focus of the program and can complement education on how water balance influences 

neural networks, cardiovascular structures, and skeletal muscles.  For example, school 

administrators and teachers can be educated about cognitive performance being 
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optimal 20-45 minutes after consuming water so that allowing drinking in the classroom 

may enhance a young client’s school performance (Masento et al., 2014).  Athletic 

teams and coaches can be taught about fluid and electrolyte replacement as well as 

pacing beverage consumption with activity performance.  In a hospital setting, 

occupational therapists can educate clients with infections about the importance of 

drinking copious (extra) amounts of fluids to aid the healing process and assess the 

physical and social environments for accessibility of beverages.  The therapist can 

educate caregivers about how drinking can improve mood and irritability for a person 

with dementia or a teenager.  Together, the occupational therapist and client can 

collaborate to develop a schedule for drinking and toileting where the physical and 

social environment are included as part of the plan.  For example, the client identifies 

bathroom locations at work or school.  The therapist presents a hydration talk at a job 

place or to teachers and school administrators.  The hydration plan includes the person, 

the beverage occupation, and the environment. 

The occupational therapist can role model drinking beverages during therapy 

sessions and offer clients beverages so that drinking is a social activity.  In addition, 

creating a hydration station in strategic places at home, school, or work not only makes 

fluids accessible but the station can act as a visual prompt to drink and may encourage 

others to come drink so that drinking beverages becomes a respite and a social activity.  

Occupational therapy is well-suited to address hydration for clients of all ages in a 

variety of settings. 
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Limitations 

 This study has a number of limitations.  The sample was purposive, rather than a 

random sample.  The data were collected in only three long-term care institutions; 

however, the residents were typical of a national population due to their cognitive 

impairment, comorbidities, polypharmacy, mobility impairment and / or functional 

impairment.  Researchers were unable to time every interaction between staff and 

participants because of simultaneous conversations, and participants may not have 

been seated next to each other.  Researchers tried to observe participants who lived on 

the same hall and in the same part of that hall on the same day, but where the persons 

ate varied.  Four people was the maximum that one researcher could observe and 

record observations.  The frequency of social interactions was capped at 10 interactions 

per type of interaction because it became too difficult to record above 10 interactions 

for four people simultaneously (pre-data collection standard); more robust findings may 

have occurred if more social interactions were recorded per type.   

 Researcher accuracy of estimating beverage consumption was reliable, but the 

presence of researchers may have influenced participant intake despite the researchers 

acting as non-participant observers.  However, the influence would have probably 

encouraged drinking rather than impeded it because the informed consent alerted the 

participant that food and fluid consumption was being observed.  Another limitation is 

that there was no observed beverage consumption from bedtime to arising the next 

morning.  Researchers asked participants just prior to bedtime for the usual evening 
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hydration routines and habits as well as their beverage consumption plans for that 

night.  The next morning researchers arrived when participants were still in bed or as 

the resident began to get out bed and asked participants about their evening beverage 

activities (e.g., Did you get your coffee? How much of it did you drink? Drinks Diary 

shown.  Did you drink it this morning or during the night?).  Yet, all the participants had 

at least some level of impaired cognition, so the accuracy of participant reports may not 

be reliable even with the use of the Drinks Diary.  Researchers also tried to confirm with 

staff what transpired during the unobserved hours, but this was not always possible due 

to staff changes and work demands.  Little to no fluids were consumed after bedtime 

and before early morning data collection. 

Factors other than fluid intake may have influenced balance and blood pressure 

for the participants.  Events may have happened immediately before or between the 

first set of early morning balance and blood pressure measures and the 30-60 minutes 

after eating when the second set of measures were taken.  For example, the participant 

may have received a stressful phone call or watched distressing news, which raised the 

blood pressure.  The participant may have slept poorly and was not fully awake for the 

first set of readings resulting in a lower blood pressure and poor balance, but later after 

eating was alert and active.  Pain may have affected balance and blood pressure.  

Researchers asked participants whether they were experiencing pain, where it was and 

how much it was.  One person awoke with severe back pain, so data collection was 

deferred.  A participant may have eaten a large breakfast causing a postprandial decline 
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in orthostatic blood pressure and poor balance.  A medication may have influenced 

blood pressure or balance because the medicine was fully metabolized (not) after 

eating.  Researchers recorded primarily food, fluid, and physical and social 

environmental information across the day and may have missed an important variable. 

 Lastly, the sample size limited analyses.  Fifty-seven participants were studied, 

but not all the variables were obtained for every participant further reducing the sample 

size for analyses.  The limited sample size may not have provided adequate statistical 

power for the regression analyses.  As such, caution must be used when interpreting the 

regression results.  

Key Study Findings 

• Long-term care programs that use evidence-based practice, which includes 

beverage choice, beverage variety, beverage preferences, and opportunities for 

between-meal fluids, may still have impoverished resident-staff interactions and 

beverage consumption activities devoid of meaning resulting in total fluid intake 

that is below recommendations for institutionalized older adults.  

• Beverage habit pattern factors that support fluid intake for institutionalized 

older adults include providing a variety of beverage types, preferred beverages, 

opportunities for choice and self-selection of beverages, and consuming a 

number of daily drinks.  Factors that were not associated with fluid intake in this 

study, such as the social environment, may be important to include in a 

hydration program. 
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• Providing a hydration program in the morning may enhance fluid intake for 

institutionalized older adults.  

• Adequate fluid intake at a meal can lessen the postprandial blood pressure drop 

during standing after a meal.  

• Institutionalized older adults drink significantly more total daily fluids if preferred 

beverages are consumed during all three non-meal periods than if preferred 

beverage consumption is limited to just meal periods or includes one non-meal 

period.  Hydration programs should include preferred beverages at meal times 

and at every non-meal time. 

• Institutionalized older adults desire variety, choice, and preferred beverages but 

consume less than two types of preferred drinks per day, while also, consuming 

mostly (61%) preferred fluids across the day indicating that the adults experience 

impoverished preferred variety.  This study identified the gap between overall 

preferred beverage consumption and the lack of variety for preferred beverages.  

Hydration programs and best care should include many preferred beverage 

types for institutionalized older adults to promote overall fluid intake and 

enhance quality of life.  

• There is a need for a new protocol or version of the MoCA that is responsive in 

situ to participants’ sensory needs.  

• There is transactive relationship between beverage habit patterns of 

institutionalized older adults and their morning blood pressure and morning 
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balance resulting in an adaptive modulator that hydration performance patterns 

enact on health, well-being, and occupational performance. 

• Specific beverage habits and routines act as supports and as barriers for fluid 

intake as well act as for blood pressure and balance of institutionalized older 

adults.  Occupational therapists can assist clients (older adults and caregivers) in 

examining the person-occupation-environment fit of hydration performance 

patterns to enable participation in healthy habits and routines as well as educate 

the social environment (persons and institutions) of the client so that healthy 

hydration performance patterns can occur. 

• The more preferred beverage variety consumed by institutionalized older adults, 

the slower was their early morning COP velocity than if less variety was 

consumed. 

• The more daily beverage variety (any type) consumed by institutionalized older 

adults, the slower was their early morning AP velocity than if less variety was 

consumed. 

• Early morning COP velocity is significantly predicted by the number of preferred 

beverage types that an institutionalized older adult consumed the previous day 

accounting for 11% of the COP velocity variance. 

• The total amount of fluid consumed (any and preferred) and preferred beverage 

types were in regression models for balance and blood pressure, but the 
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beverage factors did not reach statistical significance indicating that there may 

be a predictive relationship if the sample size was larger. 

• Early morning seated DBP and length of stay predicts institutionalized older 

adults’ sit to stand DBP change when fasting in the early morning accounting for 

25% of the standing DBP variance. 

• Total fluids consumed at breakfast by institutionalized older adults, their seated 

SBP and having hyponatremia predicts the older adults’ systolic sit to stand 

change after breakfast.  The regression model accounts for 21% of the SBP 

change with sit to stand. 

• Total fluids consumed by institutionalized older adults at breakfast and seated 

DBP predict DBP sit to stand change after breakfast accounting for 43% of the 

variance within DBP change with sit to stand. 

• Morning blood pressure responses to postural change were characterized by a 

mean rise in blood pressure for institutionalized older adults which is a normal 

response to standing and may reflect that participants were well-hydrated after 

consuming a mean daily beverage intake of 1257 ml the previous day.  However, 

that rise reached a mild hypertension level indicating that dehydration was 

present but not severe enough to cause orthostatic hypotension.  Standing 

balance was relatively stable for participants and any variations reflected the age 

of the participants (e.g., faster ML velocity during stepping upward).  Adequate 

beverage intake for institutionalized older adults’ participation in daily activities 
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may be less than 1500 ml, which is in contrast to most expert recommendations 

(Del Valle et al., 2011; IOM, 2005). 

• The more institutionalized older adults socialize during meals, the more food 

they eat placing them at risk for postprandial OH but drinking enough fluids can 

attenuate the blood pressure drop. 

• A rise in systolic blood pressures is associated with drinking mostly preferred 

fluids, drinking several daily beverages (any and preferred), and receiving several 

daily beverage offers (any offer and preferred offers).   

• The more beverage variety that institutionalized older adults consume the less 

likely it is for their systolic blood pressure to drop when they stand up as 

compared to drinking less variety. 

• The more daily fluid that institutionalized older adults consume the more likely it 

is that their diastolic blood pressure will rise and conversely, the less fluid 

consumed, the more likely it is that the diastolic blood pressure will drop.  

• There is a role for occupational therapy in addressing the PEO fit of hydration 

performance patterns for humans and by using beverage occupations to enable 

health, well-being and occupational performance.   

Future Directions 

This research provided convincing evidence for factors that promote fluid intake 

of institutionalized older adults as well as promote proper blood pressure regulation 

and safe balance.  Future research should address the limitations of the study to 
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improve external validity and application of the findings.  Future research directions 

stemming from this dissertation may include: 

• Mining the dissertation data can answer questions by conducting further 

analyses.  Analyze questions about cognition, falls efficacy, depression, and fall 

history (e.g., faller vs non-faller) using items such as the MoCA score, FES score, 

PHQ-9 score, and fall history to compare participant performance for beverage 

intake, balance, and blood pressure.  Categorize scores into levels and then 

analyze the data for differences.  In addition, examine various beverage habit 

patterns in terms of varying degrees or levels of the beverage factor to identify 

thresholds for best fluid intake such as the key number of fluid types associated 

with best fluid intake.  Categorize beverage data by time (e.g., morning vs 

midday vs evening), to determine if differences exist for balance and blood 

pressure based upon the discrete timing of fluid intake.  Assess food amounts, in 

relation to fluid intake amounts, to identify if there is a key amount of fluid (total 

ml or number of drinks) in proportion to varying levels of food intake that is 

associated with OH or not associated with OH.  Future analyses can examine 

various categories of MoCA scores in terms of the number of beverage types, 

and other beverage habit patterns, that act as a promoter or disruptor of total 

fluid intake.  Examine MoCA scores with early morning balance and FES score to 

identify predictors of balance for persons with varying levels of cognition.  

Similarly, identify if there is a threshold for beverage habit patterns associated 
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with a drop (rise) in blood pressure so that supports and barriers are known.  

Compare discrete blood pressure levels (e.g., <115 mm Hg resting SBP) with fluid 

intake patterns to identify the habits of persons with absolute low blood 

pressure who are at risk for OH.  Balance velocities may be examined with 

categories of fluid intake (e.g., <900 ml vs. <1000 ml vs. < 1200 ml vs. >1200 ml) 

to reveal balance differences.   

• Conduct the study with OTD students, or an interdisciplinary team of OTD, 

nursing, and DPT students, to increase the sample size.  A group of four to six 

students enables two observers per observation period so that more social 

interactions can be recorded per social type and social interactions be timed per 

participant.  Additional researchers allow for medication monitoring.  A research 

team consisting of different disciplines enhances inter-professionalism and 

hydration awareness but also accommodates student schedules to enable data 

collection.  Subsets of the team can have separate lines of research if needed 

(e.g., DPT students examine force plate data, nursing students examine 

medication timing, and OTD students examine hydration habits). 

• Examine institutionalized older adult balance in a future study to identify the 

threshold between stable and unstable balance in terms of hydration habits and 

routines.  

• Replicate Hooper’s (2015) study which extends the dissertation study to include 

the missing factor of the social environment.  Components include resident and 
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staff education, staff assignment of a goal for participant consumption of one 

liter of beverages by 10:30 am, and hydration stations for both staff and 

participants.  An additional measure to Hooper’s study is measuring blood 

pressure. 

• Write a grant so that hydration is measured directly by serum osmolality.  A 

grant provides funds to pay someone to perform the blood draw and pay a lab to 

analyze the blood. 

Conclusion 

This dissertation research examined an under-researched population of 

institutionalized older adults and identified that beverage habit patterns for fluid intake 

can act as an adaptive force to promote (disrupt) the body’s hydration status, which in 

turn enhances (impedes) health processes such as blood pressure and facilitates 

(disrupts) performance skills such as balance for institutionalized older adults.  All the 

beverage habit patterns examined in this study were significantly associated with overall 

fluid consumption except for the social factors.  The residents had little staff interaction 

during meals and non-meal periods and the interaction that did occur was characterized 

as rote necessary duties (e.g., taking beverage orders), which lasted for seconds rather 

than sustained meaningful social interactions.  Yet, institutionalized older adults enjoy a 

social element during beverage drinking and desire opportunities for meaningful social 

beverage drinking (beverage occupations).  The factors associated with best overall fluid 

intake in this study include providing multiple beverage choices (variety) that are self-
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selected (choice) and providing at least some preferred beverages (preference) at every 

beverage opportunity (e.g. non-meal and meal times).  The beverage habit patterns act 

as supports to facilitate the person-environment-occupation fit of beverage activities to 

promote fluid intake for institutionalized older adults.  These findings are supported by 

the literature (Godfrey et al, 2012; Kajii et al., 2006; Kayser-Jones et al., 1999; Oates & 

Price, 2017).  New findings for associations with best overall fluid intake identified by 

the dissertation study include:  

1) Consumption of preferred fluids not only at each meal but also during all three 

non-meal times was significantly different for daily fluid intake (higher intake) as 

compared to no consumption between meals or drinking only once between meals.   

2) Participant daily fluid intake was inadequate per expert recommendations, 

but participant blood pressure response and balance performance were adaptive when 

participants consumed a mean 1257 ml the previous day. 

 3) Institutionalized older adults experience a lack of variety (less than two daily 

types) for preferred beverages yet 61% of their consumed daily beverages are preferred 

ones.  Older adults desire drinking preferred beverages, so the adults may be 

experiencing an occupational injustice because less than half of consumed daily 

beverage types were preferred beverages types. 

 4) Healthy habits of consuming a variety of beverage types throughout the day 

that are mostly preferred beverages positively influences blood pressure and balance 

for institutionalized older adults the following morning.   
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Overall, the residents drank more fluids when choice, variety, and preference 

were incorporated into the residents’ daily life.  However, the residents still did not 

consume enough beverages to meet their daily fluid recommendations.  More 

investigation into the complex hydration performance patterns of institutionalized older 

adults is needed to improve fluid intake and promote a meaningful beverage experience 

that includes beverage occupations.  A focus on consuming preferred beverages during 

non-meal times in a social interactive setting with staff may be beneficial for improving 

daily fluid consumption of institutionalized adults.   

Daily habits and routines can be adaptive and facilitate body functions of blood 

pressure and skill performance of balance for institutionalized older adults.  However, 

incorporating social interactions during beverage activities and enabling access to a 

variety of preferred beverages as part of a beverage occupation may yield the best fluid 

intake and resultant enhanced beverage experience and quality of life. Occupational 

therapy is well-suited to address the person-environment-occupation fit of the 

hydration experience, educate clients and caregivers, develop a hydration plan or 

program, modify habits and routines of older adults, and modify the older adults’ 

environments (physical and social) to improve the beverage experience, body functions 

(blood pressure), performance skills (balance), and quality of life for institutionalized 

older adults.  
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Beverage Occupation Taxonomy Table 
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Beverage Occupation Taxonomy 

 

Beverage Occupation 
 

Beverage  
Drinker 

Beverage 
Factors 

Beverage Environments 
(Contexts) 

Person Factors  

• Preference 
o Beverage 
o Vessel 
o Context 

• Preferred Beverage 
Repertoire 

• Values & Beliefs 

• Self-Efficacy   

• Expectations 
o Time  
o Ability 
o Initiation  
o Choice 

• Body Function 

• Body Structures 

• Mobility  

• Spirituality 

• Culture 
 
 
Performance Skills 

• Motor 

• Process 

• Social Interaction 
 
 
Performance Patterns 

• Hydration Habits 

• Hydration Routines 

• Hydration Rituals 

• Hydration Roles 

Beverage-Drinker Directed 
Beverage Motivator 

• Meaningful 

• Desirable, Valuable 

• Relevant 

• Perceived Utility 
 

Beverage Occupational Form 

• Color, Aroma 

• Temperature 

• Texture, Viscosity 

• Sweet, Sour, Savory, 
Bitter, Bubbly 

• Contexts 
 

Beverage Consumption 
Activity 

• Purchasing Supplies 

• Gathering Tools 

• Preparing the Drink 

• Setting the Environment 
 

Hydration Performance 
Pattern 

• Beverage Habit Pattern 
o Amount of fluid (ml) 
o Beverage variety 
o Beverage choice 
o Drinks consumed 
o Time (day, duration)  
o Bev. opportunities 
o Social interaction 
o Assistance 
o Hydration habits 
o Hydration routines 
o Hydration rituals 
o Hydration roles 

Social 

• Resources  

• Social Interaction 
o Frequency, Type 
o Duration 

• Values, Beliefs 

• Beverage Opportunities 
o Dynamic 
o Static 

• Expectations 
o Time 
o Ability, Initiation 
o Choice 

 
Cultural 

• Values, Beliefs, 
Expectations 

• Rituals, Roles 
 

Temporal 

• Time of Day (Season) 

• Duration 

• Frequency 
 

Physical 

• Resources 

• Vessel Occupational form  
o Shape, Weight, Color 

 
Personal 

• Immediate Context  
o Room, Dining room 

 
Virtual 

• FaceTime, WhatsApp, 
Skype 



 

181 
 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

 

Recruitment Flyer 
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G*Power Analysis  

  



 

190 
 

 

G*Power Analysis for Sample Size 

 

(Faul, Erdfelder, Lang, & Buchner, 2007) 
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APPENDIX E 

 

Hydration Habits Log 
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APPENDIX F 

 

Exemplar Observation Log and Protocol 
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Falls Efficacy Scale  
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Falls Efficacy Scale Instructions and Recording Form 
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Montreal Cognitive Assessment  
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APPENDIX I 

 

Adapted Drinks Diary  

 

Estimation Sheet 

(Jimoh, 2013) 
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APPENDIX J 

 

PointClickCare 
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PointClickCare Food and Fluid Screenshots 
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Balance Protocol 
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Balance 1 Protocol: Montreal Cognitive Assessment, Falls Efficacy Scale, Blood 

Pressure, Heart Rate, SpO2, and Balance Tests 

1. BERTEC: 

2. Place force plate on a firm surface and insert the cord into the bottom of the 

plate. 

3. Insert the USB end of the cord into the laptop and turn the laptop on. 

4. Place a level on top of the force plate. Make foot adjustments (turn the foot) on 

the plate such that the plate is level. 

5. Open Windows Explorer (yellow folder): click on the “C” drive, click on 

“BevBalance Data” folder. 

6. Open the “Bertec” folder: click on the “Aspire 4” folder. Make sure that the 

Explorer folder is visible behind the Aspire 4 folder (adjust if needed). 

7. GET PARTICIPANT: 

8. Be sure the participant is seated with back and feet supported.  

9. Explain the tasks to be done (MoCA, BP, HR, and SpO2 taken and step onto the 

scale), ask if the person has any questions, answer them, and get verbal consent 

to proceed (informed consent is already signed). Remind the participant that 

ceasing participation is okay at any time. For example, the person can say “stop” 

or “I do not want to do that.” 

10. Montreal Cognitive Assessment: 

11. Administer the MoCA. See the instructions located with the forms. 

12. In Aspire 4: 

13. Go the series of ellipses at the end of the first row, click on it, select the 

“BevBalance Data” folder, add the participant’s code number.  

14. Enter the participant’s code number (Facility # + Unit # + Person # + Trial # = 01) 

in the File Name after the word “data.”  

15. SAVE. 

16. Check the “File Name” and make sure it says, “C:\BevBalance data.CODE 

NUMBER” (e.g., for the first trial for the 17th participant living in unit 2 of facility 

3, it should read C:\BevBalance Data\03021701). 

17. Make sure the file name ends in “01” for the first trial. 

18. Make sure “Timed” says 30 seconds (adjust if needed). 

19. Make sure the “Filter” says, 500 Hz (adjust if needed). 

20. Make sure the “Ave” says, 1 (adjust if needed). 

21. BP, HEART RATE, Nail Polish, and SpO2: 

22. Make sure participant is seated with back and feet supported for at least 10 

minutes BEFORE taking a BP reading. 

23. Ask participant which wrist is preferred for the BP reading. 
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24. Place BP cuff on preferred wrist aligning it about 1” above the wrist crease.  

25. Record the BP arm (L or R). 

26. Place pulse oximeter on the opposite hand’s index finger (another finger may be 

used if the index finger does not read well).  

27. Record the hand (L or R) and finger location (Index, Middle, or Ring finger) and 

whether nail polish is worn (yes or no). 

28. Place BP-cuff hand on the chest with elbow and forearm at heart level. 

29. The cuff should light up green when placement is accurate.  

30. When the arm is accurately placed, Push cuff button. 

31. Record BP readings and Heart Rate. 

32. Record pulse oximeter SpO2 reading and Heart Rate.  

33. SHOES and SOCKS: 

34. Ask the participant to REMOVE shoes and socks (assist as needed). 

35. Note and record any feet observations (color, deformity, missing digits, 

sensation, etc.). 

36. GAIT BELT: 

37. Place gait belt on participant while seated (may scoot to edge) and explain it is 

an extra measure to ensure the person’s safety if there is a loss of balance and 

that you will be standing right next to the participant the entire time. 

38. BERTEC: 

39. Go to the ZERO button (on the right), click it to recalibrate the plate. It should 

read ±0.2. 

40. You are ready to collect data. 

41. Review with the participant the procedures of stepping onto the force plate and 

having BP, HR, and pulse oximeter readings while standing. Ask if the person has 

any questions. Answer them. 

42. Have participant stand (you may assist). 

43. Once standing, remind the participant that the task will require stepping onto 

the plate WITHOUT HOLDING (touching) anything, stand still and look straight 

ahead with arms at one’s side. Assure participant that you will be right next to 

the person but that you will not touch each other unless the participant becomes 

unsteady. 

44. Click the START button (bottom right), then tell the BAREFOOT participant to 

“STEP UP” (additional cues are fine). 

45. Once standing, remind the participant to “LOOK STRAIGHT AHEAD AT  …” 

46. After 30 seconds is completed (see the bar on the bottom), prepare to take BP, 

HR, SpO2, and HR readings. 



 

211 
 

47. Don BP cuff on the same wrist as used previously and pulse oximeter on same 

hand/finger as previously. Follow same procedures as the first measures. Note: a 

participant may hold onto something during biologic measures. 

48. Record arm used for the BP and record the finger used for the SpO2 reading. 

49. Once the BP-cuff arm is placed correctly, and the cuff light is green, push the BP 

button to initiate the BP measure. 

50. Record BP and HR. 

51. Record SpO2and HR. 

52. Instruct participant to “STEP DOWN” (additional cues are fine) and then to sit 

down. 

53. Remove the gait belt and have resident replace socks and shoes (assist as 

needed). 

54. Testing is done for Balance 1 and the resident is free to attend breakfast.  

55. Thank the participant for participating and remind the person that you will see 

each other after breakfast.  

56. Offer to accompany the resident to breakfast to enhance wayfinding. 
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Balance 2 Protocol: FES, BP, HR, SpO2 and Balance Test 

1. BERTEC: 

2. Repeat force plate setup as needed (see First Balance Protocol). 

3. Make sure that the force plate is level. 

4. Open Windows Explorer (yellow folder): click on the “C” drive, click on 

“BevBalance Data” folder. 

5. Open the Bertec folder: click on the “Aspire 4” folder. Make sure that the 

Explorer folder is visible behind the Aspire 4 folder (adjust if needed). 

6. GET PARTICIPANT: 

7. Be sure participant is seated with back and feet supported.  

8. Explain the tasks to be done (same as before breakfast), ask if the person has any 

questions, answer them, and get verbal consent to proceed (informed consent is 

already signed). Remind the participant that ceasing participation is okay at any 

time. For example, the person can say “stop” or “I do not want to do that.” 

9. FALLS EFFICACY SCALE (FES): 

10. Administer the FES survey as an interview. Allow 30 seconds for a participant 

response. Brief instructions are on the recording form. 

11. In Aspire 4: 

12. Go the series of ellipses at the end of the first row, click on it, select the 

“BevBalance Data” folder, add the participant’s code number.  

13. Enter the participant’s code number (Facility # + Unit # + Person # + Trial #=01) in 

the File Name after the word “data.”  

14. SAVE. 

15. Check the “File Name” and make sure is says, “C:\BevBalance data\CODE 

NUMBER” (e.g., for the second trial for the 17th participant living in unit 2 of 

facility 3, it should read C:\BevBalance Data\03021702). 

16. Make sure that ends in “02” for the second trial. 

17. Make sure “Timed” says 30 seconds (adjust if needed). 

18. Make sure the “Filter” says, 500 Hz (adjust if needed). 

19. Make sure the “Ave” says, 1 (adjust if needed). 

20. BP, HEART RATE, Nail Polish, and SpO2: 

21. Make sure participant is seated with back and feet supported for at least 10 

minutes BEFORE taking a BP reading. 

22. Ask participant which wrist is preferred for the BP reading. 

23. Place BP cuff on preferred wrist aligning it about 1” above the wrist crease.  

24. Record the BP arm (L or R). 

25. Place pulse oximeter on the opposite hand’s index finger (another finger may be 

used if the index finger does not read well).  
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26. Record the hand (L or R), and finger location (Index, Middle, or Ring finger), and 

whether nail polish is worn (yes or no). 

27. Place BP hand on the chest with elbow and forearm at heart level. 

28. The cuff should light up green when placement is accurate.  

29. When the arm is accurately placed, Push cuff button. 

30. Record BP readings and Heart Rate. 

31. Record pulse oximeter SpO2 reading and Heart Rate.  

32. SHOES and SOCKS: 

33. REMOVE shoes and socks (assist as needed). 

34. Note and record any observations (color, deformity, missing digits, sensation). 

35. GAIT BELT: 

36. Place gait belt on participant while seated (may scoot to edge) and explain it is 

an extra measure to ensure the person’s safety if there is a loss of balance and 

that you will be standing right next to the person the entire time. 

37. BERTEC: 

38. Go to the ZERO button (on the right), click it to recalibrate the plate. It should 

read ±0.2. 

39. You are ready to collect data. 

40. Review with the participant the procedures of stepping onto the force plate and 

having BP, HR, and pulse oximeter readings while standing. Ask if the person has 

any questions. Answer them. 

41. Have participant stand (you may assist). 

42. Once standing, remind the participant that the task will require stepping onto 

the plate WITHOUT HOLDING (touching) anything, stand still and look straight 

ahead with arms at one’s side. Assure the participant that you will be right next 

to the person but not touching each other unless the participant becomes 

unsteady. 

43. Click the START button (bottom right), then tell the BAREFOOT participant to 

“STEP UP” (additional cues are fine). 

44. Once standing, remind the participant to “LOOK STRAIGHT AHEAD AT …” 

45. After 30 seconds is completed (see the bar on the bottom), prepare to take BP, 

HR, SpO2, and HR readings. 

46. Don BP cuff on the same wrist as used previously and pulse oximeter on same 

hand/finger as previously. Follow same procedures as the first measures. Note: 

the participant may hold onto something during biologic measures. 

47. Record the arm used for the BP and record the finger used for the SpO2 reading. 

48. Once BP arm is placed correctly, and the cuff light is green, push the BP button 

to initiate the BP measure. 
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49. Record BP and HR. 

50. Record SpO2and HR. 

51. Instruct participant to “STEP DOWN” (additional cues are fine) and then to sit 

down. 

52. Remove the gait belt and have resident replace socks and shoes (assist as 

needed). 

53. Testing of Balance 2 is done, and the resident is free to leave.  

54. Thank the participant for participating in the study.  

55. Offer to accompany the resident to the desired location to enhance wayfinding. 
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Hydration Habits Protocol 
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 Hydration Habits Observational Protocol 
 

(Adapted from Simmons, Babineau, Garcia, & Schnell, 2002) 
 

Begin Time:  End Time:   Rater Initials: Staff Initials: Date: 
Meal: (circle) BB  B  BL  L  LD  D AD Location: (circle) Dining Rm: ALF  DCU  LTC   Resident Rm 

ID #: Tray (Drink) 
Access Time 

BEGIN       END 

Setup 
(circle) 

Overal
l Assist 
(circle)  

Drink 
Total 
(ml) 

Social 
# 
Encounters 
Length 

Assist 
# 

Length 

Refills
#  

Supplement: 
(circle)   Y      N 

  TS 

PS 

 I        

A 

D 

             SF VIF 

VIS 

RO 

Drink 
Item (*) 

       

SS 

PG 

P 

RA 

ml         

 

V+P RC 

Observations (Person, Beverage, Caregiver, Room, Drinking Aid, Social Interaction, Assistance, Refills, 
etc.): 

 
 

Food Item  
(“X” if <10% 
eaten) 

      

Total % of all food eaten (circle) 0-25%             26-50%            51-75%            76-100% 

Observations (Person, Food, Caregiver, Room, Eating Aid, Social Interaction, Assistance, etc.): 
 

 

General Comments (e.g., no dentures, no glasses, resident ill): 
 
 

Protocol Instructions 
Meal Row                                       Circle the correct mealtime (see below). 

BB = Before Breakfast, B = Breakfast, BL = Between B and L, L = Lunch, LD = Between L and D, D = Dinner, AD = After Dinner 

Location Row Circle the correct place (e.g., ALF = assisted living, DCU = dementia unit, LTC= regular unit) 

Supplement Row Circle Yes (Y) or No (N) if the resident ate or drank a supplement (Ensure). 

Setup Column                                 Indicate if TS or P (see below) occurred at the time the tray was delivered. 

Tray Setup (TS) Only includes uncovering plates, unwrapping silverware. 

Physical Setup (PS) During setup, aide cuts food, opens containers, rearranges food/fluid for easier access. 

Overall Assist Column Indicate if resident was completely independent (I), a combination of some assistance 
and some independence (A), or completely assisted/dependent (D). 

Total Drink Column Calculate the total amount of all fluids drank by the resident using ml. Star (*) preferred 
drinks. 

Social Column Record the total number of times each type of social encounter (see below) occurred and 
how long it lasted.  Describe the social interactions in the observation row. 

SF = conversation, joking, singing, humming, etc. with family or friend, SS = conversation, joking, singing, humming, etc. with 
staff 

Assist Column Record the frequency (#) and length of each type of assist (see below). 
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Verbal Instruct/Prompt  (VIF or 
VIS) 

Family/friend (VIF) or staff (VIS) instruct resident (e.g., pick up your spoon, take a bite, 
offer drink) 

Physical Guidance (PG) (e.g., aide puts food on spoon or guides resident’s hand but resident feeds self) 

Physical Feeding Assist (P) (e.g., aide feeds resident) 

Verbal and Physical Assist 
(V+P) 

A combination of verbal prompts and physical assistance. 

Refills Column Record the frequency of each type of refill encounter. 

 RO= refills offered, RA= refills accepted, RC= refilled drink that is partially or fully drunk. 

Drink and Food Item Row List every item in a separate box. Circle items given after initial tray setup. X” items not 
consumed. “*” preferred beverages. 

ml Row Record the total amount drank using ml. 

Total % Eaten Row Circle the choice that best reflects the total amount of food eaten vs served. 

 

 

 
 

 


