
 
 

 

 

VALIDITY OF THE SOCK TEST FOR SITTING BALANCE:  A FUNCTIONAL  

SITTING BALANCE ASSESSMENT FOR USE IN THE ACUTE  

CARE SETTING 

 

 

A DISSERTATION  

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS  

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY  

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN’S UNIVERSITY 

 

 

SCHOOL OF OCCUPATIONAL THERAPY 

COLLEGE OF HEALTH SCIENCES 

 

 

BY 

INGRID A. FRANC, B.S., M.S. 

 

DENTON, TEXAS 

MAY 2018 

Copyright © 2018 by Ingrid A. Franc



 
 

ii 
 

 

ABSTRACT 

INGRID A. FRANC 

VALIDITY OF THE SOCK TEST FOR SITTING BALANCE:  A FUNCTIONAL 

SITTING BALANCE ASSESSMENT FOR USE IN THE ACUTE  

CARE SETTING 

MAY 2018 

INTRODUCTION:  Balance is a foundation for function as, “The ability to control our 

body’s position in space is fundamental to everything we do” (Shumway-Cook & 

Woollacott, 2007, p.158).  The importance of sitting balance has been established with 

several studies strongly correlating sitting balance to self-care functioning (Gorman et al., 

2014; Oh, Im, Ko, Ko, & Park, 2012; Juneja, Czyrny, & Linn,1998).  However, no 

universally accepted method of assessing or describing a patient’s sitting balance has 

been identified (Sibley, Beauchamp, Van Ooteghem, Straus, & Jaglal, 2015), and current 

standardized sitting balance assessments are not grounded in an occupation-based 

approach of assessing the ‘whole person’.  The Sock Test for Sitting Balance (STSB), 

developed using the Occupational Adaptation framework, has the potential to be an 

effective and efficient measure of sitting balance and function, but had not been 

compared to a validated balance tool and had not been tested to see if it could 

differentiate between a healthy versus hospitalized population. 
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OBJECTIVES: The aim of this study was to determine if the STSB is a valid assessment 

of sitting balance for use by occupational therapists in the acute care setting.   

METHODS:  Case-matching was utilized to match 21 hospitalized participants to 21 

apparently healthy individuals.  Concurrent validity of the STSB was then investigated by 

correlating the sitting balance results obtained on the STSB to those of the “Adapted 

Functional Reach” (AFR) assessment (Thompson & Medley, 2007),  the Functional 

Independence Measure (FIMTM) Chair Transfer subscale (Zeltzer, 2011), and to the 

Kansas University Sitting Balance Scale (KUSBS) (Kluding, Swafford, Cagle & 

Gajewski, 2006). 

RESULTS:  There is a significant relationship between STSB results and Adapted 

Functional Reach-Forward results (rs (40) = -.382, p = .012) for all participants but not 

for the hospitalized cohort alone (rs (19) = -.178, p = .440).  Validity was established with 

a significant relationship between ranked STSB results and ranked level of independence 

on the FIMTM bed-chair transfer subscale (rs (19) = -.677, p = .001), and to levels of 

sitting balance on the KUSBS (, rs (19) = -.614,  p = .003.).  The results of the study also 

showed that the STSB can differentiate between a hospitalized population and an 

apparently healthy population (z = 2.377, p = .017, r = .37). 

CONCLUSION:  This study advances the use of the task of sock donning and doffing as 

a sitting balance measurement tool, helping establish the STSB for use by occupational 

therapists in the acute care setting.   
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CHAPTER I 

STATEMENT OF THE PROBLEM AND SPECIFIC AIMS 

Introduction 

Working at the computer, reaching for the TV remote, buckling your favorite pair 

of sandals, using the toilet in privacy, enjoying dinner with family. These are just of few 

of the countless activities of daily living (ADLs) that require sufficient sitting balance to 

perform.  Remaining upright in space is a basic requirement for participation, and yet is a 

complex phenomenon that entails the delicate interaction of multiple body systems, 

referred to as postural control or balance. Despite the strong correlation between sitting 

balance and level of self-care functioning (Gorman, Harro, Platko, & Greenwald, 2014; 

Oh, Im, Ko, Ko, & Park, 2012; Hama et al., 2007), there is no purposeful activity-based 

sitting balance assessment grounded in occupational therapy (OT) practice or occupation-

based theory.  A function-based assessment, utilizing the task of sock donning and 

doffing, has been proposed as a method of measuring sitting balance in the acute care 

setting.   

The acute care practice environment requires therapists to make discharge 

placement recommendations after an initial, 30-minute evaluation session, and is marked 

by high patient caseloads, short lengths of stay, and the pressure of productivity 

expectations (McKelvey, 2004). The average age of those admitted to an acute care 

hospital is increasing.  The average age in 2006 was 52.5 years old, up from an average 
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of 40.7 years old in 1970 (DeFrances, Lucas, Verita, & Golosinskiy, 2008). The level of 

function of those admitted to acute care has not been collected on a national basis in the 

United States, however, a study in Denmark was conducted of 5087 patients ages 65 and 

over from 2005–2009.  These patients were measured at admission to the hospital with 

the Barthel Index.  This study showed that 17.9 % were independent with ADL, 27.3% 

had moderately reduced ADL, 22% had low ADL, and 32.8% had very low ADL 

function (Matzen, Jepsen, Ryg, & Masud, 2012).  These results demonstrate the need for 

occupational therapy services in the acute care setting.   

According to the Agency for Healthcare Research and Quality, 22.3% of all 

individuals admitted to an acute care hospital are discharged to a postacute care (PAC) 

setting (Tian, 2016).  The ten diagnoses that account for the largest percentage of 

discharges to a PAC are those frequently seen by an occupational therapist, including 

severe sepsis, stroke, heart failure and chronic obstructive pulmonary disease (Tian, 

2016).  Occupational therapy’s role in making discharge setting recommendations and 

preventing costly hospital readmissions is now being recognized (Rogers, Bai, Lavin, & 

Anderson, 2017; Roberts & Robinson, 2014). 

In the acute care setting, there can be serious consequences for the patient if the 

discharge recommendations are not accurate for his needs, including injury and 

readmission to the hospital.  Currently, OTs use few standardized assessments in the 

acute care setting (Craig, Robertson, & Milligan, 2004) on which to base their goals and 

recommendations.  The Sock Test for Sitting Balance (STSB) is a performance-based test 
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that assesses dynamic sitting balance during a functional task, specifically, doffing and 

donning socks.  The patient is assessed in an unsupported sitting position on the edge of 

their hospital bed as they don and then doff a pair of hospital-issue slipper socks.  The 

proposed assessment tool has a timed component and utilizes a qualitative descriptor of 

balance.  Because of the dual measurements of sitting balance and function, the STSB 

could be used for assessment, and possibly to predict occupational functioning.  The 

focus of this research is postural control, its impact on function, and the use of the STSB 

as a measure of balance.  

Statement of the Problem 

 Though there are no known studies of how frequently occupational therapists 

assess sitting balance with acute care patients, clinical knowledge suggests that postural 

control and sitting balance are assessed in an informal, non-standardized manner. The 

importance of sitting balance has been established with several studies strongly 

correlating sitting balance to self-care functioning (Gorman et al., 2014; Oh, et al., 2012; 

Juneja, Czyrny, & Linn,1998).  Research on balance has focused on standing balance.  In 

a recent scoping review, 66 balance assessments were studied but only eight of these 

included a sitting balance component (Sibley, Beauchamp, Van Ooteghem, Straus, & 

Jaglal, 2015).  None of these eight assessments utilize a functional task, and no 

universally accepted method of assessing or describing a patient’s sitting balance has 

been identified (Sibley, et al., 2015).  
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Statement of the Purpose 

 The purpose of this project was to determine if the Sock Test for Sitting Balance 

tool is an effective measure of sitting balance.  A purposeful task like donning and 

doffing socks is a top-down assessment method that incorporates most of the systems 

involved in balance, including sensorimotor, visual-perceptual and cognitive aspects. The 

framework for development of this balance tool is occupational adaptation (OA) 

(Schkade & Schultz, 1992).  All of the person-systems defined by the OA framework are 

utilized in this tool, as well as the opportunity to observe a patient’s level of adaptiveness 

during a purposeful, goal-directed task. The STSB is rooted in occupational therapy’s 

historical view of the ‘whole patient’ rather than the body impairment level. The STSB 

has the potential to be an effective and efficient measure of sitting balance and function, 

but had not been correlated to a validated balance tool and had not been tested to see if it 

could differentiate between a healthy versus hospitalized population.  This project will 

contribute to the body of knowledge regarding sitting balance and its effect on function, 

and to the utilization of occupation-based standardized assessments that are grounded in 

theory. 

Specific Aims 

 The aim of this study was to determine if the STSB is a valid assessment of sitting 

balance for use by occupational therapists in the acute care setting.  The primary aim was 

to establish concurrent validity of the STSB by determining if there was an association 

between the sitting balance results obtained on the STSB to those of the Adapted 
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Functional Reach (AFR) assessment as described by Mary Thompson, PT, PhD and Ann 

Medley, PT, PhD, at Texas Woman’s University (2007), to level of balance on the 

Kansas University Sitting Balance Scale (Kluding, Swafford, Cagle, & Gajewski, 2006), 

and to the Functional Independence Measure (FIMTM) Chair Transfer subscale (Keith, 

Granger, Hamilton, & Sherwin, 1987).  The secondary aim was to establish discriminant 

validity of the STSB by determining if scores on the STSB and the AFR could 

differentiate between apparently healthy community living adults and those hospitalized 

in an acute care hospital. 
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CHAPTER II 

BACKGROUND AND SIGNIFICANCE 

This chapter provides a review of the literature related to the development of the study.  

Balance is complex in nature and inextricably linked to function as “...balance is a 

product of the task undertaken and the environment in which it is performed” (Huxham, 

Goldie, & Patla, 2001, p.89).  To capture the complexity of balance, its effect on 

function, and the challenges of assessment, especially in the acute care setting, this 

chapter will provide a review of: the incidence of balance impairment, the impact of 

sitting balance on function, the Systems Framework of Postural control, the neuroscience 

of balance, current balance assessments, the delivery of occupational therapy services in 

the acute care context, the use of occupation-based assessment, and the occupational 

adaptation framework. 

Incidence 

 A population-based study of 2,925 apparently healthy individuals age 65 and over 

(the English Longitudinal Study of Ageing) showed that 21.5% had balance impairment 

(Stevens, Lang, Guralinik, & Melzer, 2007).  In this study, falls were statistically 

significantly associated with age, diabetes, arthritis, eyesight, and grip strength. 

Approximately one-third of all adults over age 65 fall each year (Hart-Hughes, Quigley, 

& Bulat, 2004).  The cost of caring for the injuries resulting from falls is expected to 
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reach $32.4 billion by the year 2020 (Hart-Hughes, et al., 2004).  Though little literature 

could be found on the incidence of falling from a seated position, a recent retrospective 

study of patients age 65 and over that had sustained a femur fracture found that 13% of 

these patients had fallen from a seated position (Wilson et al., 2017).  In addition, 

anecdotally, occupational therapists have all had patients that have fallen off of the toilet, 

from the edge of the bed, or out of their wheelchair.  Impaired balance also affects quality 

of life. The 2008 National Health Interview Survey found that 27.4% of those seeking 

care for impaired balance reported that balance problems prevented them from 

participating in some of their desired activities of daily living, including exercise, social 

events, and driving (Lin & Bhattacharyya, 2012).  

Sitting Balance and ADL Function 

 There is evidence that sitting balance is a prognosticator of future function.  Both 

the FIMTM and the Barthel Index are measures of function that have been utilized in 

studies correlating sitting balance to function. They are considered to be generic 

measures as they assess functional status regardless of the nature of the individual’s 

impairment (Cohen & Marino, 2000). The Barthel Index was published in 1965 and 

consists of 10 items.  Eight items measure self-care, one item measures either ambulation 

or wheelchair propulsion, and one item measures stair climbing.  Each is rated with a 3-

point scale: totally independent, requires assistance, or totally dependent. Validity and 

reliability have been established in numerous studies (Cohen & Marino, 2000). 
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The FIMTM was developed in 1983 as a method to describe an individual’s burden 

of care and level of function in a standardized manner, as a part of the Uniform Data 

System (Glenny & Stolee, 2009; Keith, et al., 1987).  The FIMTM allowed for tracking of 

patient progress and collection of rehabilitation data in a consistent manner 

(Kucukdeveci, Yavuzer, Elhan, Sonel, & Tennant, 2001; Keith, 1987).  It is now an 

established outcomes tool in a wide variety of medical settings, including acute care 

(Chumney, et al., 2010).  The FIMTM consists of 18 items: 13 motor function subscales 

and five cognitive function subscales.  Each of these subscales are rated using the same 7-

level scale.  Level One is described as total assistance, and level Seven as complete 

independence (Kucukdeveci et al., 2001).   

A study by Oh et al., in 2012 showed that the initial score for sitting unsupported 

on the Berg Balance Scale (BBS) was a significant predictor of Korean Modified Barthel 

Index score six months later in a group of stroke patients. Statistically significant 

correlation between balance score on the Function in Sitting Test (FIST) and FIMTM 

motor and total scores was found at both admission and discharge in a study in an in-

patient rehab facility with a wide variety of patient diagnoses (Gorman, et al., 2014).  The 

FIST cutoff score could also predict an increased likelihood of not being discharged to 

home when measured in the first five days of in-patient rehab (Alzyoud, 2017).  The 

Sitting Balance Scale administered at admission to in-patient rehab could predict whether 

a patient would be discharged home versus to a nursing home.  The ability to sit statically 

for 10 minutes was predictive of all six ADL subscales on the FIMTM (Hama et al., 2007). 
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The sitting unsupported item score of the BBS at admission accounted for 27% of the 

variation in length of stay in a study of a heterogeneous acute inpatient rehabilitation 

population (Juneja, et al., 1998), and the FIMTM efficiency score was predicted best by 

the total BBS score in this same study. This study concluded that, “These findings 

suggest that routine assessment of balance at admission to inpatient rehabilitation may 

enhance the ability to predict rehabilitation outcomes beyond that provided by assessment 

of functional status alone” (Juneja et al., 1998, p. 388).  

The Systems Framework of Postural Control 

 The traditional view of postural control was of a hierarchical system controlled by 

the vestibular system and the midbrain. Contemporary postural control theory views 

balance as “…a complex motor skill derived from the interaction of multiple 

sensorimotor processes” (Horak, 2006, p. ii8).  This new view of balance was developed 

in 1990 by Marjorie Hines Woollacott, PhD and Anne Shumway-Cook, PT, PhD, in 

which they took a systems approach to postural control.  This theory states that no one 

body system is responsible for balance, but rather it is the result of the interaction of 

multiple systems in a continuously changing environment (Woollacott & Shumway-

Cook, 1990).  Postural control is viewed as an adaptive and complex system that controls 

balance in response to changing challenges during activities of daily living. The systems 

approach was further refined by Fay Horak and referred to as the Systems Framework of 

Postural Control (Horak, 2006).  This framework is now widely accepted and the basis 

against which balance assessments are measured (Sibley et al., 2015).   
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In this model, there are six major components that are involved in postural 

control: (1) biomechanical constraints (functional stability limits, strength, range of 

motion), (2) orientation in space (perception of verticality), (3) movement strategies 

(reactive postural control and anticipatory postural control), (4) control of dynamics 

(ability to exert control over the center of mass while the base of support is changing), (5) 

sensory strategies (integration and re-weighting of visual, somatosensory, and vestibular 

information as needed), and (6) cognitive processing (attention, learning) (Horak, 2006; 

Sibley et al., 2015).   

New studies support the Systems Framework of Postural Control.  The English 

Longitudinal Study of Ageing correlated balance impairment with arthritis and grip 

strength (biomechanical), vision and diabetes (sensory)(Stevens, et al., 2007). A 2010 

study of Americans over the age of 70 showed that a variety of sensory systems were 

significantly correlated with abnormal testing for postural balance, including  impaired 

sensation in the feet, visual impairment and hearing impairment (Dillon, Qiuping, 

Hoffman, & Ko, 2010). In a study of sitting balance in those with fibromyalgia, low 

stability limits seen while reaching in sitting were significantly correlated with fatigue 

and stiffness (biomechanical), anxiety and depression (cognitive processing) and pain 

(sensory) (Jones, Horak, Winters, Morea, & Bennett, 2009). 

Neuroscience Related to Balance 

 The sensory, musculoskeletal, cognitive, and psychosocial systems all play a role 

in the maintenance of balance during activities of daily living. The sensory system 
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provides the information from the environment upon which postural choices will be 

made.  Within the somatosensory system, muscle spindles detect changes in muscle fiber 

length, joint receptors perceive the exact position of any joint in the body (Shumway-

Cook & Woollacott, 2007) and heavily myelinated afferent nerves transport this 

proprioceptive information to the central nervous system (Cole, 2009).   Vision is the first 

sense used to alert a person to potential changes in the environment that will affect  

balance.  Visual information from the eyes is sent to the primary visual cortex in the 

occipital lobe.  From here, pathways connect the primary visual cortex with multiple 

association cortices for processing (Shumway-Cook & Wollacott, 2007).   

All of the visual and somatosensory information is also sent to the cerebellum.  It 

is here that body movements are coordinated and implicit memory is created.  Much of 

postural control is based on the non-conscious deployment of implicit memory in order to 

remain upright during daily activities (Basmajian, 1982; Umphred, Lazaro, Roller, & 

Burton, 2013, p. 641).  Meanwhile, the peripheral receptors for the vestibular system 

located in the inner ear are sending information to the vestibular nuclear complex on the 

floor of the medulla.  This information allows humans to have stable vision during head 

motion which prevents vertigo.  Taken together, the somatosensory, visual and vestibular 

systems lead to a perception of our body’s verticality in space (Mazibrada et al., 2008).  

 A 2010 study by Barra illustrates the role somatosensory information plays in our 

perception of verticality.  When persons with stroke were passively tilted 30 degrees to 

their healthy side in a tilting drum, verticality perception was retained.  When they were 
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tilted to their affected (hypoaesthetic) side, their perception of verticality was abolished, 

as measured by their ability to verbally reset a 15 centimeter long line to their subjective 

visual vertical (Barra et al., 2010).  

 “One of the most important biomechanical constraints on balance control involves 

controlling the body center of mass with respect to its base of support” (Horak, 2006, p. 

ii8). Musculoskeletal issues such as strength and joint range of motion, as well as the 

organization of muscular responses (neuromuscular synergies) impact balance. 

(Shumway-Cook & Woollacott, 2007). Adequate strength of trunk musculature is needed 

for sitting balance. Based on EMG study, the following right and left side muscles are 

used to maintain balance in sitting depending on the perturbation (anterior/posterior, 

lateral) given:  rectus abdominus, external oblique, internal oblique, latissimus dorsi, and 

erector spinae (Zedka, Shrawan, & Narayan, 1998).  

The co-contraction of the abdominal muscles listed above primarily stiffen the 

torso by regulating intra-abdominal pressure.  The back muscles listed showed 

symmetrical or asymmetrical activation depending on the challenge.  The efferent path 

that controls these muscles is the reticulospinal tract.  This extrapyramidal motor tract 

forms from neurons in the reticular formation of the brainstem and descends the spinal 

cord to control trunk and axial musculature.  It mediates muscle tone and automatic 

movements of posture (Kandel, Schwartz, & Jessell, 2000, p. 896).  The CNS 

organization of muscular responses for postural control can be divided into high-level and 

low-level.  The low-level responses are generated from the midbrain (mesencephalon and 
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brainstem) and control tone and automatic movements as already stated.  Little conscious 

effort is required.   It also handles low-level error evaluation, mediating within-movement 

errors (Hassel, MacLean, & Krigolson, 2014).   The medial-frontal cortex handles the 

evaluation and mediation of high-level postural errors.  It provides feedback on the 

outcome of the intended movement, (i.e.are you successfully reaching the milk carton, or 

are you falling?).  It then alerts the midbrain structures to make changes as needed. 

Impairment in any of these central or peripheral structures could result in deterioration of 

balance performance. 

Cognition impacts balance in several ways.  Cognition is required in order to 

anticipate needed postural control changes.  Many anticipatory aspects of postural control 

will be based on previous experience and the person’s ability to learn from them. This 

implicit learning takes place in the striatum (skills and habit formation), cerebellum, and 

premotor cortex (skeletal muscle memory).  Attention also plays a large role as balance 

can worsen when attending to another task (Shumway-Cook & Woollacott, 2007, p.377-

378).  Attending to another task during a balance challenge can worsen both balance and 

the quality of the task.  A study of the effect of concurrent tasks on gait found that when a 

fine motor and short term memory task were added, it affected balance during gait, and 

that during gait, performance on the cognitive task declined compared to baseline 

conditions (Ebersbach, Dimitrijevic, & Poewe, 1995).  Another study found that auditory 

reaction times were faster in sitting than standing due to fewer balance requirements 

(Lajoie, Teasdale, Bard, & Fleury, 1993). In summary, those with limited cognitive 
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processing may have to use more of their available cognition to control posture during 

ADLs, resulting in both reduced quality of balance and reduced quality of ADL 

performance (Horak, 2006). 

The psychosocial system impacts balance.  In a study of 100 ambulatory, elderly 

individuals, they each categorized themselves as having a fear of falling or not fearful.  

The participants that expressed fear of falling performed significantly poorer on two of 

five balance assessments compared to the no fear group (Maki, Holliday, & Topper, 

1991). In addition, fear of falling can restrict participation in desired occupations. For 

example, after a fall at the grocery store, the emotional memory stored in the amygdala 

could deter an older person from that activity in the future.  Increased activity of the 

amygdala has also been shown on functional magnetic resonance imaging (fMRI) to be 

associated with anxiety (Forster, Novick, Scholl, & Watt, 2012).  General anxiety, apart 

from fear of falling, impacts willingness to move out of a narrow base of support and 

creates a non-fluid movement pattern that impairs the body’s ability to respond quickly to 

postural challenges (Jahn, Zwergal, & Schniepp, 2010).    

In summary, each of the above body structures or systems plays an important role 

in postural control.  Damage to any one of them can result in impaired sitting balance.  

This in turn, can affect independent participation in ADLs. 

Current Balance Assessments 

 A scoping review by Sibley et al. (2015) identified 66 balance measure 

instruments designed for adults.  Of these, eight assess sitting balance and six address 
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dynamic sitting balance.  None of the eight sitting balance assessments are occupation-

based.  Despite the large number of standardized balance assessments, none has emerged 

as a ‘gold standard’ (Sibley, Strauss, Inness, Salbach, & Jaglal, 2011).  A survey study of 

physical therapists working in acute care settings in Canada showed that the most 

frequently used assessments were the BBS and the Timed Up and Go (TUG) (Sibley et 

al., 2011).  The TUG does not address sitting balance and the BBS assesses static sitting 

balance only.  Because the BBS takes 15 to 20 minutes to administer, researchers have 

conducted validity studies on balance assessment tools that do not require as much time 

to complete, including the Functional Reach test (Bennie et al, 2003; Newton, 2001).  

The Functional Reach test is a dynamic standing balance assessment created in 

1990 and proposed as an easy to use and inexpensive tool (Duncan, Weiner, Chandler, & 

Studenski, 1990). The client is asked to stand next to a wall on which a yardstick has 

been affixed at the height of the client’s acromion process.  The client is then instructed 

to raise the arm closest to the yardstick to 90 degrees shoulder flexion, make a fist, and 

reach forward as far as they can without taking a step. Cut-off scores that can predict fall 

risk have been established for those with Parkinson’s disease (Dibble & Lange, 2006), 

community dwelling elderly men (Duncan, Studenski, Chandler, & Prescott, 1992), and 

frail elderly persons (Weiner, Duncan, Chandler, &Studenski, 1992).   

In order to measure sitting balance in those with spinal cord injury, using the 

same concept of margin of stability as the Functional Reach, Lynch modified the test to 

the seated position (Lynch, Leahy, & Barker, 1998).  This Modified Functional Reach 
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Test (MFRT) was also validated with a stroke population in 2009 (Katz-Leurer et al.).  

Normative data for seated functional reach was established in 2007 by Thompson and 

Medley (2007).  Using slightly different methodology than for the MFRT, they 

established forward and lateral reach norms with healthy adults ages 21 to 97 (Thompson 

& Medley, 2007).  Though not named by the authors, for the purposes of this paper, the 

seated Functional Reach test will be described as the Adapted Functional Reach test.  The 

relatively short administration time and minimal amount of equipment makes the clinical 

utility of this assessment realistic in the acute care setting. 

 In addition to no agreed-upon gold standard sitting or standing balance 

assessment tool, no agreed-upon method of describing balance has been identified.  Each 

assessment tool has its own unique scoring scale.  The Trunk Impairment Scale 

(Verheyden et al., 2004) and the Brunel Balance Assessment (Tyson, 2004) rate each 

item as either achieved or not achieved.  Several balance assessment tools use a zero to 

four ordinal scale but their definitions differ.  The Function in Sitting Test (FIST) uses a 

0–4 ordinal scale with zero defined as dependent, four as independent, and the middle 

scores relating to use of upper extremity or physical support.  Both the Berg Balance Test 

and the Ottawa Sitting Scale also use a 0–4 ordinal scale though the definitions change 

with each item (Gorman, Harro, & Platko, 2015).  The Balance Evaluation Systems Test 

(BEST) uses a 0–3 ordinal scale with the definitions changing for each item on the test 

(Horak, Wrisley, & Frank, 2009).   
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Noting this lack of agreed-upon terminology, and noticing their own use of non-

objective terminology in describing balance in their documentation (i.e. good, poor), 

physical therapists at Kansas University and the University of Kansas Medical Center 

developed the Kansas University Sitting and Standing Balance Scales (Kluding et al., 

2006). They created a 0–5 ordinal scale chosen to be similar to the familiar manual 

muscle testing scale.  The scale includes plus values for a total of 10 levels, each with a 

description of balance. The scale was designed to be able to capture the progress of lower 

functioning patients, including those that cannot stand or sit without assistance (Kluding 

et al., 2006). The descriptors of balance used in the FIST scale are similar to that of the 

KUSBS.  The scale can be used to describe balance seen during various activities of daily 

living (Franc, 2018).  

 Occupational Therapy in the Acute Care Setting  

Clinical knowledge and anecdotal evidence suggests that OTs working in the 

acute care setting consider sitting balance to be important, and routinely address 

it.  However, no research conducted by an occupational therapist related to balance 

assessment in the acute care setting could be found in a review of the literature. The 

context of acute care and the unique challenges of that setting also have an impact on OT 

evaluations and assessment (Robertson & Blaga, 2013). Though there has been no study 

of OTs use of balance assessments, there have been qualitative studies of the role and 

challenges of OTs in acute care settings in Australia (Britton, Rosenwax, & MacNamara, 

2015), New Zealand (Robertson & Blaga, 2013), and the United States (Smith-Gabai, 
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2017).  “These settings are characterized by a fast-paced, short period of hospitalization, 

where the pressure for fast delivery of services and quick discharge are everyday 

challenges” (Robertson & Blaga, 2013, p. 127). Other external factors inherent in the 

acute care setting that impact the delivery of occupational therapy services are large 

caseloads and conflicts with productivity expectations (Smith-Gabai, 2017).   These 

studies also highlight a general lack of use of standardized assessments by OTs in acute 

care, partially due to “…pressures of the workload…” (Robertson & Blaga, 2013, p. 128; 

Smith-Gabai, 2017).   

One of the major roles of OTs working in acute care today is giving discharge 

setting recommendations (Britton, Rosenwax, & McNamara, 2015; Smith-Gabai, 2017; 

Robinson, Fisher, & Broussard, 2016). Care coordination and communication between 

disciplines is now considered to be critical in order to reduce costs and prevent 

readmissions to the hospital (Roberts & Robinson, 2014; Robinson et al., 2016).  

Currently, 18.4% of patients discharged from an acute care hospital are readmitted within 

30 days (Centers for Medicare and Medicaid Services, 2013).  Accurate discharge setting 

recommendations will be key in reducing the readmission rate (Roberts & Robinson, 

2014).  However, the lack of use of standardized assessments has led to difficulty in 

communicating the results of evaluation by OTs to the health care team (Robertson & 

Blaga, 2013; Smith-Gabai, 2017).  

Because of the communication void created by the lack of use of standardized 

assessments by occupational and physical therapists in acute care, other types of 
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standardized tools are being developed. One such tool is the Activity Measure for Post 

Acute Care “6-Clicks” Inpatient Daily Activity Short Form (AM-PAC). Developed at 

Boston University to measure patient function in acute care settings,, the AM-PAC has 

been shown to have a large correlation with the FIM Activities of Daily Living (ADL) 

subscore (r = .65, CI = .57, .72) (Jette et al., 2014). The AM-PAC is completed based on 

either the therapist’s assessment or by asking the patient and family members about the 

level of independence of the patient on a variety of self-care and functional mobility tasks 

(Jette et al., 2014).  Because patients are not required to perform the specific tasks on the 

AM-PAC, actual client performance is not observed.  Observation of patient performance 

in a purposeful activity is the cornerstone of a top-down assessment approach that aligns 

with occupational therapy theory and facilitates the creation of measurable patient goals 

(Hinojosa & Kramer, 2014).  Without observation of patient performance, the client 

factors of upper and lower extremity function, cognition, balance, and use of adaptive 

strategies cannot be assessed in context. Though the AM-PAC may have a place in acute 

care rehabilitation, it does not replace the need for occupation-based standardized 

assessments that have good clinical utility. 

Physical therapists working in acute care have identified clinical utility as the 

most important factor in choosing a balance assessment (McGinnis, Hack, Noxon-Cave, 

& Michlovitz, 2009), and though there has been no comparable study of OTs in acute 

care, it can be presumed that clinical utility would be a large factor in their assessment 

decision making process because the work environment is the same.  The survey study by 
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Griffin of Australian OTs, showed that self-care was the major client need that therapists 

reported they addressed (Griffin & McConnell, 2001). One of the major occupations 

available to patients in an acute care hospital is dressing (McKelvey, 2004).  A tool, like 

the STSB, that can combine assessment of balance with assessment of a portion of lower 

body dressing, is therefore an efficient use of the therapist’s time. 

Occupation-Based Assessment and the Occupational Adaptation Framework 

 The use of standardized assessments has been stressed as part of an evidence-

based approach to the practice of occupational therapy (Hinojosa & Kramer, 2014, p. 

268). Occupation-based initial assessments maintain a focus on what is important to the 

client and facilitate performance analyses (Fisher, 2013). However, due to the influence 

of the medical model, many OTs have adopted a “bottom-up” evaluation process that is 

problem focused and narrows the therapist’s gaze to the level of body parts.  This method 

is not supportive of the fundamental philosophical beliefs that are the foundation of 

occupational therapy (Hinojosa & Kramer, 2014; Fisher, 2013).  Currently there are no 

occupation-based assessments of sitting balance.  The proposed instrument, the STSB, 

could fill a need for a “top-down” assessment tool that will provide clear language to 

describe balance, will have good clinical utility in the fast-paced acute care setting, and 

will enhance goal setting, communication with team members, and tracking of patient 

progress.  

 OA is the theoretical framework for development of the STSB.  The OA 

framework was developed in 1992 by occupational therapists Sally Schultz, PhD and 
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Janette King Schkade, PhD, at Texas Woman’s University.  The following are 

assumptions of the OA framework followed by their interpretation for this project. 

 Human beings are intrinsically motivated to master their environments 

(Schkade & Schultz, 1992).  Though temporary, the hospital environment 

is one that patients want to feel competent in. 

 If clients become more adaptive they will become more functional 

(Schultz, 2014).  Only through actual occupational performance can a 

patient’s current level of adaptiveness be assessed. 

 “All occupations are holistic, that is all occupations involve the 

sensorimotor, cognitive and psychosocial systems” (Schultz, 2014).  The 

person-systems of the OA model correlate with the Systems Framework of 

Postural Control. 

 “Occupation is the tool.  It is the medium that the practitioner uses to 

improve the client’s adaptiveness” (Schultz, 2014).  Occupation, such as 

sock donning and doffing, is the means for assessment and treatment, not 

just the goal. 

 Self-care is one of three broad types of occupational environments per 

OA.  “The self-care occupational environment is affected by the physical, 

social and cultural influences that are part of the individual’s experiential 

context” (Schultz, 2014, p. 530).  Wearing slipper socks is part of the 
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cultural environment of today’s acute care hospitals as part of a 

comprehensive fall prevention program. 

 “Clients are most inclined to discover their own ability to adapt when they 

are challenged within occupational activities, that is, activities that are 

meaningful, have a beginning and an end, are process-oriented, and have 

an end product” (Schkade & Schultz, 1992, p. 534).  Sock donning and 

doffing is an occupational activity that meets these criteria and therefore 

allows an OT to assess a patient’s adaptive response to balance challenge 

in a real-life context. 

 The power of the adaptive response is now being explored in other fields.  A 2005 

study by a physical therapist on what best predicted a stroke patient’s ability to ambulate 

showed that the strength of recovery of the affected leg did not have the biggest impact.  

Instead, standing postural control and use of compensatory technique were the largest 

predictors of gait after stroke (Kollen, van de Port, Lindeman, Twisk, & Kwakkel, 2005). 
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CHAPTER III 

METHOD, RESULTS, AND ANALYSIS 

Study Design 

 A pilot study was conducted in November and December of 2016, the results of 

which informed the design of this dissertation study.  The current descriptive study is a 

non-randomized, cross-sectional design utilizing purposeful sampling and case matching. 

Research Questions 

The design was chosen to answer the following research questions:  (1) Is the Sock Test 

for Sitting Balance (STSB) a valid assessment of sitting balance? (2)  Can the Sock Test 

for Sitting Balance and the Adapted Functional Reach Test differentiate between a 

hospitalized population and an apparently healthy independent living population?  

Hypotheses 

H1: There is a significant relationship between the score obtained on the STSB and the 

scores obtained on the following assessment tools: the Adapted Functional Reach test, the 

FIMTM Chair Transfer subscale, and the Kansas University Sitting Balance Scale, with all 

participants and in the hospitalized cohort alone. 

H1: There is a significant difference in STSB and AFR scores between a hospitalized 

population and an apparently healthy community dwelling population. 
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Research Aim 

 There were two research aims for this project.  The first was to determine 

concurrent validity of the Sock Test, when used with an adult population in the acute care 

setting.  Ensuring that a new measurement instrument is valid, or actually measuring 

what it states it will measure, is one of the first steps taken in instrument development.  

Criterion validity is typically used when a new instrument is being developed. “Criterion 

validity considers whether scores on an instrument agree with a definitive, ‘good 

standard’ measurement of the same theme” (McDowell, 2006, p. 31).  Concurrent 

validity is a type of criterion validity that refers to the current state rather than predicting 

a future state (McDowell, 2006).  According to Hinojosa, determining concurrent validity 

is useful in occupational therapy to “…validate occupational therapy’s specific 

professional assessments with others outside of the field” (Hinojosa & Kramer, 2014, p. 

156).  As no ‘gold standard’ sitting balance assessment has been identified, a validated 

sitting balance assessment tool that is appropriate for the acute care setting was chosen. 

Concurrent validity was determined by correlating the sitting balance results obtained on 

the STSB to those of the AFR test, the Kansas University Sitting Balance Scale, and the 

Functional Independence Measure Chair Transfer subscale.   

The second aim was to establish discriminant validity by determining whether 

scores on the STSB and/or the AFR could differentiate between apparently healthy 

community living adults and those hospitalized in an acute care hospital.  Discriminant 

validity is also a form of criterion validity and is defined as, “The extent to which scores 
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on a measurement distinguish between individuals or populations that would be expected 

to differ” (McDowell, 2006, p. 711).  In the case of discriminant validity, the criterion is 

a grouping variable, and the results of appropriate statistical analyses will determine how 

well the testing instrument agrees with the diagnostic grouping variable and how well it 

can distinguish between healthy and impaired participants (McDowell, 2006). Taken 

together, concurrent and discriminant validity of a measurement tool supports the use of 

that tool in occupational therapy practice, and provides confidence that what is being 

measured is the desired aspect of measurement. 

The plan for the results of this study was to verify whether the STSB is a valid 

assessment of sitting balance for use by occupational therapists in the acute care setting, 

with the adult population. 

Methods 

Participants 

Post hoc analysis using G*Power was conducted on the pilot study data to 

determine the number of participants for the dissertation study.  A sitting balance 

assessment tool very similar to the AFR was used in the pilot study, the MFRT.  The 

average difference in forward reach on the MFRT between the hospitalized and 

community cohorts was presumed to be the difference that impacted STSB results.  These 

averages were used in the post hoc analysis.  This analysis showed that 20 participants 

would be needed for each group (hospitalized and community dwelling).  During the 

course of the study at Ochsner Medical Center in New Orleans, LA, 21 appropriate 
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participants were assessed and all 21 were included in the results. To control for the 

effect of body habitus and age on results, 21 adults age 21 and over who were 

hospitalized in the acute care hospital were age, gender and weight matched to 21 

apparently healthy adults age 21 and over living independently in the community.  The 

community dwelling participants were age matched to the hospitalized participants by 

plus or minus 5 years.  They were weight matched by plus or minus 50 pounds. 

Participant recruitment and testing started on August 16, 2017 and was completed on 

October 7, 2017. 

Inclusion criteria. 

Hospitalized cohort: 

-The ability to follow verbal instructions. 

 -A prior independent level of functioning in self-care ADLs, including the ability to don 

and doff socks. 

- Ability to maintain static sitting balance on the edge of the bed without assistance. 

 -Five patients from each of the following three distinct patient units at Ochsner Medical 

Center:  Stroke, Neuro, and Oncology.  Six patients from the General Medicine unit. 

  Community cohort: 

-A current independent level of functioning in self-care ADLs, including the ability to 

don and doff socks. 

- Ability to maintain static sitting balance on the edge of the bed without assistance. 
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-‘Apparently healthy’, as defined by a lack of history of procedures or disease that affect 

range of motion and/or balance (i.e., stroke, PD, multiple sclerosis, severe osteoarthritis, 

rheumatoid arthritis, vertigo, or spinal fusion). 

Exclusion criteria. 

Hospitalized cohort: 

-Any person that was medically unstable, as defined by being in the intensive care unit. 

-Any person that was under the influence of immediate post-operative pain medications 

or sedation. 

-Any person with range of motion or weight bearing precautions i.e. total hip 

replacement. 

-Any person with a past history of procedures or disease that have caused a baseline level 

of impaired range of motion and/or balance (i.e. stroke, PD, multiple sclerosis, severe 

osteoarthritis, rheumatoid arthritis, vertigo, or spinal fusion). Hospitalization for new-

onset stroke was not excluded. 

Community cohort: 

-Any person with range of motion or weight bearing precautions i.e. total hip 

replacement. 

- Any person with a history of procedures or disease that have caused a baseline level of 

impaired range of motion and/or balance (i.e. stroke, PD, multiple sclerosis, severe 

osteoarthritis, rheumatoid arthritis, vertigo, or spinal fusion). 
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Instruments 

 Demographic information including age, gender, and weight was collected from 

all participants.  For the hospitalized cohort, past medical history and reason for current 

hospitalization was documented. 

The Sock Test for Sitting Balance. The initial publication of a version of the 

Sock Test was published by Strand and Wie in 1999 in the journal, Physical Therapy.  In 

Strand and Wie’s assessment, referred to as the Sock Test, the client reached for their feet 

but did not actually don or doff a sock (1999).  In 2002, Maureen Simmonds, a physical 

therapist at Texas Woman’s University, included the donning of one sock as a timed 

activity in a battery of eight tasks with a cancer patient population.  She referred to this 

task in her physical performance battery as the sock test, and she found a significant 

correlation between the time it took to don a sock and the results of six other tasks.  

These included a standing forward- reach test (r = -.21, p < .05), a six minute walk (r = -

.41, p < .0001), multiple sit to stands (r = .44, p < .0001), a belt tying task (r = .32, p < 

.01), and reaching over head (r = .26, p <.01) (Simmonds, 2002).  The use of sock 

donning and doffing in assessment has not been pursued further in the physical therapy 

literature.  Dr. Francine Baxter, PhD, LOTR, has mentored unpublished thesis studies 

with the sock test at Texas Woman’s University in 2011, 2012 and currently.  This 

unpublished work includes normative data (Nicholson, 2012) and timed data with a 

cerebrovascular accident (CVA) population (Parker, 2011).  Stepwise multiple regression 

analysis in the study by Parker showed that sitting balance and attention could predict 
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STSB time. Inter-rater reliability of the STSB was .99 and test-retest reliability was .92 

(Parker, 2011).  

The STSB is a timed assessment of donning and doffing a pair of hospital-issue 

slipper socks in unsupported sitting.  See Figure 4 for a visual of the STSB. Timed 

assessments reflect a decline in function (Simmonds, 2002). Physical, cognitive, and/or 

psychological impairment can result in a decrease in the speed of movement of the client.  

In addition, time is a simple and meaningful measure for clients to understand and 

occupational therapists to track (Simmonds, 2002).  The STSB was administered as 

outlined in the ‘procedures’ section.  Based on pilot study results, clinical observations 

were made of the following areas during STSB administration: upper and lower extremity 

active range of motion, fear of falling/anxiety, upper extremity coordination, lower 

extremity pain, and lower extremity edema. The use or non-use of anticipatory movement 

strategies and adaptive behavior was collected based on the OA framework and the 

Systems Framework of Postural Control.   

The Kansas University Sitting and Standing Balance Scales. The Kansas 

University Sitting and Standing Balance Scales (KUSSBS) were developed in 2006 by 

Patricia Kluding, PT, PhD,  Bonnie B. Swafford, PT,  Perri Cagle, PT, MS, and Byron J. 

Gajewski, PhD, at the  University of Kansas Medical Center.  Their goal was to create a 

balance scale that would, “meet the following criteria: (1) appropriate for lower-

functioning patients (i.e., a person who is unable to stand unsupported), (2) able to 

document progress in an objective and quantifiable way, (3) quick to administer, (4) does 
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not require mathematical calculations, and (5) does not require special space or 

equipment” (Kluding, et al., 2006, p. 94).  The KUSSBS consists of an ordinal rating 

system (0–5 grades with plus values), which provides 10 levels. The rating system was 

chosen to be similar to the manual muscle test numbering system that is familiar to 

physical and occupational therapists and other health care professionals.  The Kansas 

University Standing Balance Scale has been determined to have good intra-rater 

reliability (ICC = 0.893) and moderate inter-rater reliability (ICC = 0.728). Concurrent 

validity has been established against the FIMTM transfer score (rs = 0.486, p = 

0.014)(Kluding, et al., 2006). The Kansas University Sitting Balance Scale is included as 

Appendix C. 

The Adapted Functional Reach test. The AFR is a modification of the 

Functional Reach test as described by Mary Thompson, PT, PhD and Ann Medley, PT, 

PhD, at Texas Woman’s University (2007).  The Functional Reach test was created in 

1990 by Pamela Duncan as a simple and quick assessment of dynamic standing balance.  

It has been validated with numerous patient populations (Duncan et al., 1990).  The 

MFRT was created in 1998 by Suzanne Lynch using the same methodology as Duncan’s 

assessment but translating it to the sitting position (Lynch, et al., 1998).  The MFRT has 

been validated with spinal cord injured and stroke populations (Lynch et al., 1998; Katz-

Leurer et al., 2009) but has no normative data.  In 2007, Thompson and Medley created 

normative data using nearly identical methodology to the MFRT.  The differences were 

that they added lateral reach, and they averaged all three trials into the final score.  
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Functional Reach and MFRT average only the last two of three trials into the final score.  

Although the authors did not specifically name this modification of the MFRT, for the 

purposes of this project, it will be referred to as the AFR test.   

The AFR is an assessment of sitting balance in which the distance a participant is 

able to reach forward and laterally while seated, is measured using a yardstick. The AFR 

test was administered according to the procedures described by Thompson and Medley 

(2007), with one alteration.  Because the AFR normative data study was conducted in a 

therapy gym, the yardstick could be affixed to the wall.  This could not be replicated in 

hospital rooms and individual’s bedrooms.  Instead, tape was applied to either a height-

adjustable bedside table or to a yardstick affixed to a tripod.  These are detailed in the 

‘procedures’ section.  See Figure 1 for a visual of the AFR set-up for the hospitalized 

cohort and Figure 2 for the community cohort.  

The AFR has been determined to have excellent intra-rater reliability when 

measuring forward and lateral reach (ICC = .98 and .96 respectively) (Thompson & 

Medley, 2007).  Using nearly identical methodology for measuring forward and lateral 

reach, the MFRT has been determined to have high test-retest reliability in a study by 

Katz-Leurer et al., (ICC range = 0.90-0.95) (2009) and in study by Lynch et al. (ICC 

range = 0.85 – 0.94) (1998).  Concurrent validity has been established with the MFRT 

against the Balance Master (rp = .55, p < .05) and the FIMTM motor subscales (rs = .49, p 

< .05) (Katz-Leurer et al., 2009). 
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Figure 1. Visual of Adapted Functional Reach Test-Hospitalized Cohort. This figure 

illustrates application of tape on the adjustable height table and marking of start and end 

points with the AFR test. 
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Figure 2. Visual of Adapted Functional Reach Test-Community Cohort.  This figure 

illustrates the use of an adjustable height tripod with yardstick attached.  Masking tape 

was applied to the side facing the participant and the start and end points marked for the 

AFR test. 

             



 
 

34 
 

           Functional Independence Measure.  The FIMTM consists of 18 items organized 

into two categories.  There are 13 motor function subscales and five cognitive function 

subscales (Kucukdeveci et al., 2001).  Each subscale is rated with the same 7-level scale 

in which level 7 is described as complete independence, level 6 as modified 

independence, level 5 as supervision, level 4 as minimal assistance, level 3 as moderate 

assistance, level 2 as maximal assistance, and level 1 as total dependence. The FIMTM 

has been determined to be a valid and reliable instrument with stroke, brain injury, and 

multiple sclerosis populations (Kidd, et al., 1995).  The 13 item motor function subscales 

were shown to have high concurrent validity (rs > .92) and responsiveness in a study 

comparing the FIMTM to the Barthel Index with a stroke population (Hsueh, Lin, Jeng, & 

Hsieh, 2002).  A review of the literature in 2009 by Glenny and Stolee summarized 

psychometric properties of the FIMTM from multiple studies, and found that the 

individual subscales have high internal consistency (α = .68–.96), very high intrarater 

reliability for motor subscales (r = .90–.97), as well as high interrater reliability for motor 

subscales (ICC = .91–.99).  In terms of using the individual subscores of the FIMTM, their 

use has been shown to be more relevant than using the FIMTM total score (Ravaud, 

Delcey, & Yelnik, 1999).  The FIMTM has been used to validate other instruments, 

including balance assessment tools.  Sandin and Smith correlated sitting balance to the 

FIMTM locomotion score (Morgan, 1994).  The FIMTM motor function subscales were 

used to validate the Trunk Recovery Scale (Montecchi, Muratori, Lombardi, Morrone, & 

Brianti, 2013). Construct validity of the Postural Assessment Scale for Stroke patients 
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(PASS) was established with the FIMTM transfer and locomotion subscales (Benaim, 

Perennou, Villy, Rousseaux, & Pelissier, 1999), and Katz-Leurer used the FIMTM motor 

subscales to validate the MFRT with a stroke population (2009).  The FIMTM Scale 

scoring can be seen in Appendix D. 

Procedures 

 Institutional Review Board approval was obtained from Ochsner Clinic 

Foundation on October 13, 2017 (see Appendix A).  Ochsner Clinic Foundation was the 

designated IRB that provided review for this study.  The Institutional Authorization 

Agreement between Ochsner Clinic Foundation and Texas Woman’s University (TWU) 

that had been established for the pilot study was then updated, and approval to conduct 

the study was granted by TWU’s Office of Research and Sponsored Programs on July 19, 

2017 (see Appendix B).   Informed consent was obtained from each participant, using the 

Ochsner Clinic Foundation approved consent form (see Appendices E and F).  Each 

participant was assessed individually by the primary investigator (PI). 

 The hospitalized cohort was a purposeful sample recruited from Ochsner Medical 

Center, located in New Orleans, LA.  The community cohort was a matched case sample 

recruited from from staff at Ochsner Medical Center and Ochsner Skilled Nursing 

Facility, staff at Louisiana State University Health Sciences Center, and other 

acquaintances of the PI. 
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Hospitalized Cohort Participant Recruitment 

  The PI identified appropriate adults via chart review of current patients receiving 

occupational therapy services. Exclusion criteria were determined via chart review and 

these patients were not approached.  The PI approached each appropriate patient, 

described the study at the patient’s bedside, and determined if the inclusion criteria were 

met.  If the inclusion criteria were met and the patient was willing to participate, 

informed consent was obtained.  If inclusion criteria were not met or the patient was not 

willing to participate, the PI thanked the patient for their time and attention.  The PI 

immediately conducted the study after obtaining informed consent, as the short lengths of 

stay in the acute care setting precluded waiting until all participants had been identified.  

 After obtaining informed consent, the PI set up the hospital room for the 

assessments. This included placing a chair by the bedside, moving other pieces of 

furniture to ensure freedom of movement, and setting up the bedside table for measuring 

the AFR test.  Masking tape was affixed to the edge of the long side of the bedside table.  

See Figure 1 for visual of the AFR set-up for the hospitalized cohort.  The PI marked the 

starting point and ensured that the participant began at this same starting point for 

subsequent repetitions.  The PI marked the end reach point of all six reaches of the AFR 

on the tape with a permanent marker.   

Following set-up of the room, the PI instructed each participant to sit on the edge 

of the hospital bed and assisted them to do so if needed.  After ensuring that the 

participant’s feet were on the floor, the PI administered the AFR and the STSB.  To avoid 
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a practice effect, the PI alternated which of the two assessments was administered first 

with each participant.  For example, the AFR was administered first to participant 1H, 

therefore the STSB was administered first to participant 2H.  Following administration of 

the STSB and the AFR, the PI had the participant transfer on to a bedside chair and then 

back to the bed.  The PI then applied the appropriate FIMTM scale score.   

Community Cohort Participant Recruitment 

 The community participants were contacted in one of two ways.  Participants that 

were staff at Ochsner Medical Center and Louisiana State University Health Sciences 

Center (LSUHSC) were approached directly by the PI.  All others were contacted by 

telephone by the PI. Age and weight of the potential participant, along with the presence 

of any exclusionary conditions, was established over the phone or in person to determine 

appropriateness of match with a hospitalized participant.  If the potential participant did 

not ‘match’, they were thanked for their time and willingness to be a participant.  If they 

were a ‘match’, an appointment was scheduled.   

Participants that were staff members of Ochsner Medical Center were assessed on 

the edge of a hospital bed in an empty hospital room.  Participants that were staff of 

LSUHSC were assessed on the edge of a hospital bed in the occupational therapy 

department.  For all others, the PI met the participant at their home and the study took 

place on the edge of their bed.  In order to match hospital bed height of between 23 and 

27 inches tall, a few of the home-based participants were assessed on the edge of a guest 

bed or child’s bed instead of their primary bed.  In all cases, informed consent was 
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obtained prior to commencement of testing.   The PI set up each room as needed, 

including placing a chair by the bedside, moving other pieces of furniture to ensure 

freedom of movement, setting up the tripod for measuring the AFR test for the home-

based community cohort and setting up the bedside table for the work-based community 

cohort. As the home-based community participants did not have a height-adjustable 

bedside table, the PI used a height-adjustable tripod.  A yard stick was attached to the 

tripod and masking tape then affixed to the yard stick.  See Figure 2 for visual of the AFR 

set-up for the community cohort.  The PI marked the start and end points of each reach of 

the AFR on to the tape.   

Following set up of the room, the PI instructed each participant to sit on the edge 

of the bed with their feet on the floor.  The PI then administered the AFR and the STSB, 

alternating which of the two assessments was administered first with each participant.  

After administration of the STSB and the AFR, the PI had the participant transfer on to a 

bedside chair and then back to the bed.  The PI then applied the appropriate FIMTM scale 

score.   

Test Administration 

Adapted Functional Reach Test 

 For both the hospitalized and community cohorts, the AFR was described as 

follows, “In this test I will be assessing your balance by measuring how far you can reach 

to one side and forward.” 
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“You will lean as far forward as you can while remaining seated and keeping your 

feet on the floor.  You will then lean as far to the left or to the right as you can.  Each will 

be repeated three times.  I will mark how far you were able to reach on this tape and then 

measure it later.” 

“Raise your arm up in front of you at shoulder level and make a fist.  Now lean as 

far forward as you can while remaining seated and keeping your feet on the floor. Do not 

twist your trunk.  Hold that position for 2 seconds and then return to your starting 

position. Rest for 15 seconds and then I will ask you to repeat it.” 

“Raise one arm up to the side of you at shoulder level and make a fist.  Now lean 

as far to the side as you can while remaining seated and keeping your feet on the floor. 

Do not twist your trunk. Hold that position for 2 seconds and then return to your starting 

position. Rest for 15 seconds and then I will ask you to repeat it.” 

The start and stop measures were taken from the fifth metacarpal, and recorded on 

tape placed on the height-adjustable bedside table (hospitalized and work-based 

community cohorts; see Figure 1) or along the yardstick affixed to a telescoping tripod 

(home-based community cohort; see Figure 2).  The distance was measured in 

centimeters using a tape measure.  The results of all three trials were recorded on the data 

collection sheet (see Appendix G).   

Sock Test for Sitting Balance 

 For both the hospitalized and community cohorts, the STSB was described as 

follows, “In this test, I will be assessing your balance while you are putting on and taking 
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off a pair of socks.  I will be timing you, but this is not a race.  Put the socks on and take 

them off at a pace that would be considered normal for you.  I will start the stopwatch as 

soon as you take the socks from me and stop it when you have removed both socks.” 

“Place the second sock where ever you wish while you are putting on the first 

one.” 

“When I say go, please put on both socks and then immediately take them both 

off.  Remember to go at your normal pace.” 

The participant was seated on the edge of the bed, with both feet on the floor.  

The PI stood directly in front of the participant.  The PI held a pair of hospital-issue 

slipper socks within reach of the participant, and simultaneously started the stopwatch 

and gave a verbal ‘Go’ command.  Using the stopwatch, the PI timed how long it took for 

the participant to don and doff both socks, in seconds. See Appendix H for visual of the 

STSB.  The time required to complete the STSB, and the method by which the participant 

donned and doffed the socks were recorded on the data collection sheet.   The Kansas 

University Sitting Balance Scale (KUSBS) was printed on to the data collection sheet, 

directly below the STSB section.  Based on balance observed during the STSB, the 

appropriate KUSBS level was applied and recorded on the data collection sheet (see 

Appendix I). 

Additional data not directly related to the two research questions was collected.  

During administration of the STSB the hospitalized participants, clinical observations 

were documented of the following areas:  upper extremity active range of motion (UE 
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AROM), lower extremity active range of motion (LE AROM), upper extremity 

coordination, anxiety/fear of falling, lower extremity pain, and lower extremity edema.  

These were chosen based on observations of issues that may have affected time to don 

and doff socks during the pilot study.  They were documented as either impaired or not 

impaired. See the data collection sheet in Appendix G.   

In addition to the above clinical observations, data was collected on the use or 

non-use of anticipatory movement strategies.   Anticipatory movement strategies are one 

of the components of balance according to the Systems Framework of Postural Control, 

defined as the, “Ability to shift the center of mass before a discrete voluntary movement” 

(Sibley et al., 2015, p. 123).  In other words, the ability to anticipate and respond to the 

postural control needs of a given task, in this case, sock donning and doffing.  The use or 

non-use of anticipatory movement strategies was collected and documented during 

administration of the sock donning and doffing of the hospitalized participants.   

Functional Independence Measure Chair Transfer 

The participants transferred on to a chair and then back to the bed per FIMTM 

guidelines.  The participant was still seated on the edge of the bed after completion of the 

AFR and the STSB.  The PI positioned the bedside chair flush against the bed at a 90 

degree angle to the participant.  The front of the chair was positioned four inches from 

the participant’s knee.  The PI instructed the participant to transfer to the bedside chair.  

The PI assisted only as needed.  The participant was provided a rest break if needed and 

was then instructed to transfer back to the edge of the bed.  The PI applied the appropriate 
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FIMTM score to the transfers and recorded it on the Data Collection form. The FIMTM 

scale was printed directly on the data collection sheet, under the Chair Transfer section 

(see Appendix G).  If the scores for the two transfers differed, the lowest score was used, 

as per FIMTM guidelines. 

At the completion of the assessments, the PI thanked the participant for their 

participation and asked if they had any questions or concerns. 

Results 

 Data analysis to determine concurrent validity and discriminant validity was 

conducted with IBM SPSS Statistics 24 and 25. Data analysis to determine sensitivity and 

specificity was conducted with MedCalc Version 18.2.1. There were 21 hospitalized 

participants and 21 community dwelling participants in the study who had been age, 

weight and gender matched to each other.  The age match was plus or minus 5 years and 

the weight match was plus or minus 50 pounds. 

Participants 

The average age of the hospitalized participants was 63 years, and for the 

community participants, 63.90 years.  The average weight of the hospitalized participants 

was 152.67 pounds and 149.81 pounds for the community participants.  There were 15 

women and 6 men in each group (see Table 1). 
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Table 1 

Demographic Information 

Demographic 

Information 

n M SD Minimum Maximum 

Hospitalized Participants      

  Age 21 63.00 15.56 42 93 

  Weight (lbs) 21 152.67 44.86 83 260 

      

  Gender n (%)     

    Female 15 (71)     

    Male 6 (29)     

      

Community Participants      

  Age 21 63.90 15.98 40 93 

  Weight (lbs) 21 149.81 32.97 98 223 

      

  Gender n (%)     

    Female 15 (71)     

    Male 6 (29)     

 

 

The hospitalized participants were recruited from the following distinct hospital 

units at Ochsner Medical Center: General Medicine (6 participants), Stroke (5), Neuro 

(5), and Oncology (5).  There was a variety of admission diagnoses with little overlap 

(see Table 2). 
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Table 2 

Hospitalized Participants Admission Diagnoses 

Participant 

Number 

Hospital 

Unit 

Admission Diagnosis 

1H Neuro Subarachnoid Hemorrhage 

11H Neuro Subdural Hematoma 

13H Neuro Myasthenia Gravis 

17H Neuro Metabolic encephalopathy 

24H Neuro Subarachnoid Hemorrhage 

2H Gen Med Acute pancreatitis 

3H Gen Med Thigh abscess & DKA 

4H Gen Med Anasarca 

5H Gen Med AIDS with AMS 

7H Gen Med Hypertensive encephalopathy 

6H Gen Med Fabry’s Disease 

8H Stroke Left MCA CVA 

12H Stroke Right CVA 

14H Stroke Punctate infarct 

15H Stroke Ischemic CVA 

16H Stroke Left MCA CVA 

19H Oncology Multiple myeloma 

20H Oncology Follicular lymphoma 

21H Oncology Multiple myeloma 

22H Oncology Multiple myeloma 

23H Oncology Cerebellar pontine angle tumor 

 

The participants were allowed to use any method they desired for donning and 

doffing slipper socks with the STSB. A previous study showed that there was no 

statistically significant difference in STSB time between forward-flexion and cross-leg 

techniques (Nicholson, 2012).  The hospitalized participants most frequently used the 

cross-leg method, chosen by 66% (n = 14).  The community participants were more 

evenly divided, with 33% choosing the cross-leg method (n = 7) and 29% the knee-up 

method (n = 6).  Two participants from each group used a combination of methods i.e. 
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cross-leg to don and forward-flexion to doff or one method for one leg and a different 

method for the other. 

Concurrent Validity 

 Research question one, determining if the Sock Test for Sitting Balance is a valid 

assessment of sitting balance, was answered using non-parametric data analysis, as the 

STSB data did not have a normal distribution (Field, 2013).  Because Spearman’s rho is 

more robust to outliers than Pearson’s correlation coefficient (Mukaka, 2012), it was used 

to correlate the STSB results to the Adapted Functional Reach test, the Kansas University 

Sitting Balance Scale, and the FIMTM Chair Transfer subscore. Degrees of freedom were 

calculated with the formula, n–2 (McDonald, 2014). 

 The primary method chosen to establish validity of the STSB as an assessment of 

sitting balance was to determine if there is a relationship between the scores obtained on 

the STSB and the scores obtained on an established, validated sitting balance instrument, 

the Adapted Functional Reach test.  The mean results for the STSB and the AFR for each 

cohort is seen in Table 3.  
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Table 3 

Descriptive Statistics and Outcome Comparisons Between Hospitalized and Community 

Participants- Research Question 2 

Test n M SD Mdn Range z p r 

STSB (seconds)      -2.616 .009 -.40 

  Hospitalized 21 50.63 44.92 30.94 14.88-

205 

   

  Community 21 23.61 6.36 22.16 15.28-

36.62 

   

AFR-Forward 

(cm) 

     2.377 .017 .367 

  Hospitalized 21 39.25 5.85 39.03 28.63-

49.67 

   

  Community 21 44.66 8.50 45.30 26.30-

57.50 

   

AFR-Lateral 

(cm) 

     2.352 .019 .36 

  Hospitalized 21 23.40 7.90 24.90 8.77-

37.17 

   

  Community 21 29.20 6.38 29.03 15.57-

38.57 

   

 
Note. M = mean; SD = standard deviation; Mdn = median; z = standardized test statistic for Mann-Whitney independent 

samples test; r = effect size; STSB = Sock Test for Sitting Balance; AFR = Adapted Functional Reach Test 

 

Time to complete the STSB and centimeters reach on the AFR were converted 

into ranks.  Spearman’s rho correlation showed that there was a significant relationship 

between ranked performance on the STSB and ranked performance on the Adapted 

Functional Reach Test-Forward Reach, rs (40) = -.382, p = .012, and Lateral Reach, rs 

(40) = -.393, p = .010, when the results from both cohorts are combined.  Longer time to 

complete the STSB was associated with a shorter reach forward and laterally, and faster 

time to complete the STSB was associated with a longer reach forward and laterally. 



 
 

47 
 

 There was also a significant relationship between the two for the community 

cohort alone for forward reach, rs (19) = -.449, p = .041.  However, the relationship 

between STSB and forward reach was not significant for the hospitalized cohort alone, rs 

(19) = -.178, p = .440.  When separated into cohorts, lateral reach was not significantly 

correlated to STSB in either group (see Table 4). 

Table 4 

Summary of Correlations for the Scores on the STSB, AFR-Forward, AFR-Lateral, FIM 

Chair Transfer and KUSBS-Hospitalized Participants and All Participants 

 Hospitalized Participants, n = 21  All Participants,    

n = 21 

Measure STSB AFR-

Forward 

AFR-

Lateral 

FIM 

Chair 

KUSBS  AFR-

Forward 

AFR- 

Lateral 

STSB 1 -.178 -.199 -.677** -.614**  -.382* -.393* 

 
Note. STSB = Sock Test for Sitting Balance; AFR = Adapted Functional Reach Test; FIM Chair = Functional 

Independence Measure Chair/Bed Transfer; KUSBS = Kansas University Sitting Balance Scale. 

*p < .05, **p < .01. 

 

The FIMTM Chair Transfer subscore has been used in several balance instrument 

studies as a means of determining if the balance instrument’s results correlate with the 

level of client independence on a functional task, transferring bed to chair and back to 

bed (Benaim, et al., 1999; Gorman, et al., 2014; Kluding et al, 2006).  All of the 

community participants scored a ‘7’, or ‘independent’ on the FIMTM chair transfer.  Ten 

(48%) of the hospitalized participants scored a ‘4’/minimal assistance, seven (33%) 

scored a ‘5’/supervision, and four (19%) scored a ‘7’/independent.  Because all of the 

community participants scored the same on the FIMTM Chair Transfer, Spearman’s rho 

correlation analysis was conducted only with the hospitalized cohort.  Though the STSB 
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data is continuous and the FIMTM data is ordinal, all of the data were converted into ranks 

for correlation. Time to complete the STSB and the score obtained on the FIMTM were 

converted into ranks and the association between those ranks was significant, rs (19) = -

.677, p = .001. Faster time to complete the STSB was associated with a higher (more 

independent) FIMTM transfer score, and longer time to complete the STSB was associated 

with a lower, more dependent transfer score (see Table 4). 

The third method chosen to establish validity of the STSB was to determine if 

there was an association between the results of the STSB and a qualitative descriptor of 

sitting balance, the Kansas University Sitting Balance Scale.  Because all of the 

community participants scored the same (5/normal), Spearman’s rho correlation analysis 

was conducted with the hospitalized cohort only. Though the STSB data is continuous 

and the KUSBS data is ordinal, all of the data were converted into ranks for correlation.  

Analysis showed that there was a significant relationship between ranked performance on 

the STSB and ranked score on the Kansas University Sitting Balance Scale, rs (19) = -

.614,  p = .003. Faster time on the STSB was associated with a higher (more normal) 

KUSBS balance score, and longer time to complete the STSB was associated with a 

lower (more impaired) KUSBS balance score.  For a summary of the hospitalized 

participants correlation data (see Table 4). 

Discriminant Validity 

Research Question Two, determining if the STSB and/or the AFR could 

differentiate between a hospitalized population and an apparently healthy community 

population, was also answered using non-parametric data analysis. Due to lack of 
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normality in the data, Mann-Whitney U independent samples testing was used to answer 

these questions (Field, 2013). Despite the hospitalized and community cohorts being 

matched to control for effects of age, gender, and body size, the data were collected from 

independent samples of ill/hospitalized and apparently healthy, thus meeting the 

assumption of independence of observations for Mann-Whitney U independent samples 

testing.  Effect sizes for the Mann-Whitney analyses were calculated by converting the z 

score to the effect size estimation r using the formula 

 r = z /√N (Field, 2013, p. 227). Results for all effect sizes were interpreted as follows: 

.10 = small effect size; .30 = medium effect size; .50 = large effect size (Field, 2013, p. 

82).  

Overall, the community participants completed the STSB faster, and reached 

further forward and laterally on the AFR test, than the hospitalized participants.  The 

average STSB time for the hospitalized participants was 50.63 seconds (SD ± 44.92), 

whereas the average for the community participants was 23.61 seconds (SD ± 6.36).  The 

average reach forward on the AFR test for the hospitalized participants was 39.25 cm (SD 

± 5.85), and for the community, 44.66 cm (SD ± 8.5).   Finally, the average lateral reach 

for the hospitalized participants was 23.40 cm (SD ± 7.9) while the community was 29.90 

(SD ± 6.38; see Table 3). 

 Mann-Whitney U analysis of results for research question two showed that the 

STSB could differentiate between the two cohorts, with the community population (Mdn 

= 22.16) completing the STSB an average of 27.02 seconds faster than the hospitalized 
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(Mdn = 30.94) population.  Time to complete the STSB was converted into ranks and the 

ranked differences between the two cohorts was significant, z = -2.616, p = .009. This 

represents a medium effect size, r = -.40 (see Table 3). 

 The Adapted Functional Reach test was also able to differentiate between the two 

populations.  Mann-Whitney U independent samples testing showed that the community 

population (Mdn = 45.3) reached forward an average of 5.41 cm further than the 

hospitalized population (Mdn = 39.03).  Centimeters reach was converted to ranks and 

the ranked performances of the two cohorts showed significant difference, z = 2.377, p = 

.017, and represents a medium effect size, r = .37.  The community population (Mdn = 

29.03) reached laterally an average of 5.8 cm further than the hospitalized population 

(Mdn = 24.90).  This ranked performance was also significant, z = 2.352, p = .019, and 

represents a medium effect size, r = .36.  See Table 3.  

Sensitivity/Specificity Analysis 

To investigate the utility of the STSB, the sensitivity, specificity, and likelihood 

ratio values were calculated. In addition, a receiver operating characteristic (ROC) was 

created to determine an effective cut-off or criterion value. For this study, the cut-off 

value would determine if an individual was hospitalized or community dwelling. The 

analysis revealed an area under the curve (UAC) of .736, 95% CI [.577, .860] (see Figure 

3). 
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Figure 3. ROC Curve 

This UAC was significantly different than .5 (by convention), z=2.930, p=.0034.  

Therefore, the SBST was a useful test to predict group membership. An AUC value of 

.736 has been suggested to represent a fair accuracy in the STSB’s ability to differentiate 

the two groups (Pines et al., 2013, p.34). Further, the ROC curve analysis revealed a 

criterion value of 23.5 seconds. The value leads to a sensitivity value of 80.95, 95% CI 

[58.1– 94.6] and a specificity of 66.67, 95% CI [43.0–85.4] for the SBST. Therefore, the 

SBST correctly detects 81% of the hospitalized individuals when a cut-off value of 23.5 

seconds is used. Also, the SBST correctly detects 67% of the non-hospitalized individuals 
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when the same cut-off value is used. The positive likelihood ratio was 2.43, 95% CI [1.3–

4.6] and the negative likelihood ratio was .29, 95% CI [.1–.7]. This positive likelihood 

ratio can be used to estimate probability of being hospitalized. If an individual has a  

SBST score greater than 23.5 seconds, there is an approximately 15% increase in the 

probability of being hospitalized. And using the negative likelihood ratio, if an individual 

has a SBST score less than 23.5 seconds, there is an approximately 25% decrease in the 

probability of being hospitalized (“Likelihood Ratios”, 2013).  
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CHAPTER IV 

DISCUSSION AND IMPLICATIONS 

 This study sought to answer two research questions.  The first question, ‘Is the 

Sock Test for Sitting Balance (STSB) a valid assessment of sitting balance?’ was 

answered by correlating the ranked results obtained on the STSB to those of an already-

validated sitting balance assessment tool, the AFR test; to a functional measure, the 

FIMTM chair transfer subscale, and to a qualitative descriptor of balance, the Kansas 

University Sitting Balance Scale.  The hypothesis that there would be a significant 

relationship between results on the STSB and on the three assessment tools was partially 

confirmed.  There is a significant relationship between ranked STSB and AFR  results for 

all participants but not for the hospitalized cohort alone.   

There are several potential reasons for the lack of significant correlation in the 

hospitalized participants.  The AFR is a simpler task than the STSB, consisting of 

following a one-step instruction.  The participant is able to use all available cognitive 

processing on maintaining their balance while reaching forward or laterally.  This is not 

the case with the STSB, in which the participant must both concentrate on the goal of 

sock donning and on maintaining their balance.  Another potential reason is the greater 

requirement for control of dynamics with the STSB compared to the AFR.  The AFR 

requires movement in only one direction at a time while the STSB requires the shifting of 

the participant’s center of gravity in a variety of directions in rapid succession.  A third 
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potential reason is that the AFR provides a greater base of support than the STSB.  Both 

feet remain on the floor at all times during the AFR whereas the majority of participants 

lifted one foot off of the ground during the STSB, reducing their base of support.  The 

STSB may also require more of the biomechanical aspects of balance than the AFR, 

especially lower extremity strength and range of motion and trunk strength. Finally, 

though both assessments require the activation of anticipatory movement strategies, the 

STSB may require more movement strategies as the task is more complex.  All of the 

above issues may have had a greater effect on the hospitalized participants than on the 

community participants, potentially accounting for the significant relationship between 

forward reach and STSB in the community cohort but not the hospitalized. 

The second portion of the first hypothesis, that there would be a significant 

relationship between STSB and FIMTM Chair transfer and balance on the KUSBS, was 

confirmed. Concurrent validity was further established with a significant relationship 

between ranked STSB results and ranked level of independence on the FIMTM Chair 

transfer subscale and the ranked results of the Kansas University Sitting Balance Scale 

for the hospitalized participants.  This study advances the use of the task of sock donning 

and doffing as a sitting balance measurement tool, helping establish the STSB for use by 

occupational therapists in the acute care setting.   

The second research question, ‘Can the STSB and the AFR differentiate between 

a hospitalized population and an apparently healthy independent living population?’ was 

answered by correlating the ranked results obtained from the hospitalized participants to 
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gender, weight and age matched community dwelling participants.  The second 

hypothesis was confirmed; there was a significant difference in the ranked results of both 

the AFR and the STSB between the two populations. The results of the study showed that 

the STSB test has discriminant validity as it can differentiate between an apparently 

heathy and a hospitalized population.  In addition, the STSB has fair accuracy in its 

ability to differentiate between a hospitalized and community population using a criterion 

value, or cut-off score, of 23.5 seconds. The study results can be applied by clinical 

occupational therapists, can contribute to the practical application of the Occupational 

Adaptation framework, and addresses a gap in the literature regarding the use of an 

occupation-based tool in the assessment of sitting balance. 

The STSB and Balance Assessment Tools 

 The results of this study support other studies that have correlated timed balance 

assessment tools (like the STSB) to that of functional reach in healthy subjects.  Newton 

found a significant correlation between distance reached on the Functional Reach test and 

time on the TUG in community dwelling older adults (Newton, 2001).  The Five Time Sit 

to Stand (STS) is a timed assessment of balance that measures the speed with which a 

person can repeatedly (five times) transition from a sitting to a standing position from a 

chair.  In a study of healthy women ages 63 and over, Franchignoni, Tesio, Martino, and 

Ricupero found significant correlation between the distance reached in the Functional 

Reach test and time required on the STS (1998).  The findings of this study differ from 

studies with patient populations, as these studies found a significant correlation between 
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functional reach and time on the TUG with a group of nursing home residents, and 

patients in a skilled nursing facility (Thapa, Gideon, Fought, Kormicki, & Ray,1994; 

Bennie, et al., 2003), where ours did not. 

   This study’s findings also partially support the sock test results of Simmonds.  In 

that study, participants were timed donning one sock, and they also completed the 

standing Functional Reach test.  Significant correlation of the two tests was found with 

both the group with cancer (r = -.21, p < .05), and the healthy control group (r = -.26, p < 

.01) (Simmonds, 2002), whereas ours found significant correlation only with the 

apparently healthy group. 

 Previous studies have correlated sitting balance with level of function on the 

Barthel Index and Functional Independence Measure (Oh et al., 2013; Kluding et al., 

2006; Sandin & Smith, 1990).  The study findings support these studies as ranked time on 

the STSB had a significant relationship to ranked level of independence on the FIMTM 

chair transfer subscale.    

 The results of this study also agreed with the normative sock donning and doffing 

data collected by Nicholson.  In that study, 30 apparently healthy persons between the 

ages of 20 and 30, and 30 persons between the ages of 60 and 70, were timed donning 

and doffing hospital slipper socks (Nicholson, 2012).  Those participants completed the 

task on the edge of a transfer tub bench, as opposed to the edge of the bed in our study.  

Despite this use of different methodologies, there was no significant difference in average 
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sock donning and doffing time between those in Nicholson’s study and the community 

dwelling cohort in our study.   

 Finally, the ability of the AFR to discriminate between a hospitalized and healthy 

population supports the results found with the MFRT by Lynch et al., with a spinal cord 

injured population (1998), and that of Katz-Leurer et al. with a stroke population (2009). 

The STSB and Occupation-based Assessment 

 Occupational therapists have been developing and/or using occupation-based 

assessment tools that measure client factor skills using a top-down approach since the 

1990s.  The Kettle Test (basic and higher-level cognitive processing) (Hartman-Maeir, 

Harel, & Katz, 2009), the Wolf Motor Function Test (upper extremity motor function) 

(Morris et al., 2001), the Assessment of Motor and Processing Skills (motor and process 

skills) (Fisher, Liu, Velozo, & Pan, 1992), and the Kitchen Task Assessment (basic 

cognitive functioning) (Baum & Edwards, 1993) are all occupation-based assessments 

that utilize observation of performance.  However, no occupation-based sitting balance 

assessment tool has been developed to date.  For example, the Function in Sitting Test, 

which is described as a functional test of sitting balance, does not use a functional 

activity.  Of the 14 items on the test, two use a real object, and that object is not utilized 

in an occupation-based manner (Gorman et al., 2014).  The STSB is an occupation-based 

tool that measures a client factor (sitting balance), and could contribute to occupational 

therapists’ utilization of top-down assessment tools in which the ‘whole person’ is 

observed.   
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The STSB and Occupational Adaptation  

   The structure of the STSB facilitates the assessment of a client’s adaptive 

response behavior.  Per the Occupational Adaptation framework, in order to observe and 

assess a client’s adaptive response, a task must be chosen that has a beginning and an 

end, has an end product, is process-oriented, and is meaningful to the client (Schkade & 

Schultz, 1992).  By requiring the client to complete a functional task from beginning to 

end, rather than simulating or only partially completing it, the STSB meets these criteria. 

The acute hospital environment requires the use of slipper socks as part of modern fall 

prevention programs, thus adding context and further meaning to the task of sock 

donning and doffing for the patient. Finally, the STSB provides an opportunity for 

occupational therapists to observe and assess a patient’s level of adaptive behavior in 

their first session with the patient, establishing a baseline for this important aspect of 

occupational therapy evaluation and treatment 

Application of STSB Study Findings to Acute Care Occupational Therapy 

 The results of this study can be used in acute care practice.  Though the normative 

STSB data by age has not yet been published, the average STSB time from Nicholson’s 

study was not significantly different from the community cohort of this study, and can 

therefore be used for comparison to results obtained by a hospitalized patient (2012).  

Inter-rater and test-retest reliability had been established in a previous study (Parker, 

2011).  Use of the Kansas University Sitting Balance Scale (KUSBS) in conjunction with 

the STSB creates an objective descriptor of balance in addition to the timed component.  
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Objective and measurable ADL goals can be written using STSB time and the KUSBS 

for acute care patients. STSB time is an easy and objective way to track patient progress 

that patients can also understand and relate to. 

The importance of clinical utility in an assessment tool has also been gaining 

prominence in the literature with many balance assessment tools being critiqued for the 

amount of equipment, space, and time required to administer them (Kluding, et al., 2006; 

McGinnis, et al., 2009).  The low clinical utility of the majority of standardized balance 

assessments may be one reason why they are not being utilized in the fast-paced acute 

care setting (Roberts & Robinson, 2014; Robertson & Blaga, 2012).  The STSB by 

contrast is quick to administer and requires no special equipment or training.  Because of 

the prevalence of hospital fall prevention programs, occupational therapists have easy 

access to slipper socks in the acute care setting.  The time required to set up and conduct 

the STSB for each participant in our study was under five minutes, making the STSB a 

realistic balance assessment tool choice in the acute care setting.   

Limitations of the Study 

 There were a few limitations of the study.  The study was conducted at only one 

site, which could limit generalizability of the results. This possibility is mitigated 

somewhat by the size of the facility and diversity of its patient population. Ochsner 

Medical Center is a 473 bed, research-based hospital that attracts patients from around 

the country and the world for specialized treatment.   
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Though the study sample size was based on post hoc power analysis of the pilot 

study results, the data lacked normality, and because of the sample size, parametric data 

analyses could not be conducted.  Therefore, regression analyses could not be performed, 

for example, determining whether the STSB can predict sitting balance level on the 

KUSBS or predict whether a participant is hospitalized or not. 

The study excluded those who could not follow verbal instructions.  Though not 

yet confirmed, the STSB may still be a valid assessment tool with those with impaired 

cognition as the task is a familiar, over-learned one.  The study also excluded those who 

were considered medically unstable, as defined by being in the intensive care unit.  This 

was because the study consisted of multiple tests that could be taxing: the STSB, three 

repetitions of forward reach and lateral reach, and a bed-chair-bed transfer.  However, if 

used alone, the STSB is envisioned to be appropriate for a less medically stable patient in 

an intensive care unit.   

Finally, patients with a medical history of hip or knee replacement, rheumatoid 

arthritis and history of spinal surgery were excluded because of the prevalence of sitting 

balance impairment in these diagnoses.  If these diagnostic groups had been included, the 

results of the study may have been different.  However, this is not suspected to be the 

case as modern orthopedic surgeries are yielding good range of motion results (Gadinsky,  

Ehrhardt, Urband, & Westrich, 2011; Petersen, Andersen, Mogensen, Voight. & Søballe, 

2011). 
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Recommendations for Future Research 

 Though significant correlation was found in this study between STSB and the 

FIMTM chair transfer and balance on the KUSBS, there was not a significant relationship 

with a validated assessment tool, the AFR, for the hospitalized participants.  Therefore, a 

future study should validate the STSB with a different sitting balance assessment tool. 

Future studies should have a larger sample size in order to improve 

generalizability.  In addition, patient diagnoses other than those included in this study 

would enlarge the patient population with which the STSB could be used, including those 

with impaired cognition.   

A study of the impact of the use or non-use of anticipatory postural control 

strategies on STSB time could support the OA assumption that adaptive behavior is the 

key to improved functioning.  The hospitalized participant observations from this study 

suggest that it might have a large impact. The research design for a study of the use of 

anticipatory movement strategies would need to include clear definitions and strong inter-

rater reliability.  Anticipatory movement strategies could also potentially be measured 

using pressure mapping. 

Finally, in order to improve interpretation and utility of results, studies in which 

cut-off scores are established should be conducted.  A cut-off score that correlates with a 

discharge setting would be useful for discharge planning.  This could provide 

occupational therapists with more objective information on which to base decisions on 

discharge setting.  A cut-off score that indicates a higher chance of falling would aid 
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occupational therapists in their recommendations for the amount of supervision the 

patient needs both in the hospital, and in the post-acute care setting. 

Conclusion 

 Donning and doffing socks, a seemingly simple task that is completed by most 

Americans on a daily basis, is not as simple as it appears.  Though many client factors are 

involved in order to successfully complete this activity (including range of motion, 

strength, coordination, attention, vision, cognition and sensation), sitting balance had 

been shown to be a primary predictor of performance (Parker, 2011). This study explored 

whether a common activity of daily living, sock donning and doffing, could be 

established as a valid assessment of sitting balance for use with adults in the acute care 

setting.  The results of the STSB were correlated with a validated sitting balance 

assessment tool, AFR test.  It was also correlated with a measure of function, the FIMTM 

Chair transfer subscale.  Finally, the results were correlated with the KUSBS.  Data 

analyses showed mixed results in the relationship between the STSB and the AFR test, 

but significant relationship with the other two assessment tools.  Discriminant validity of 

the STSB was established by correlating the results obtained by the hospitalized cohort to 

an age, gender and weight matched apparently healthy cohort.  Results showed that the 

STSB was able to differentiate between these two groups.  Occupational therapists 

working in the acute care setting will be able to utilize the results of this study to inform 

their practice with a standardized assessment of balance that improves documentation and 
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goal setting.  The study results also advances the profession’s use of occupation-based 

assessment and a pragmatic application of the OA framework. 
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APPENDIX C 

The Kansas University Sitting Balance Scale 
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Kansas University Sitting Balance Scale 
 
0 Patient performs 25% or less of sitting activity. (Maximum assist). 
1 Patient supports self with upper extremities but requires therapist assistance. Patient 

performs 25-50% of effort. (Moderate assist). 
1+ Patient supports self with upper extremities but requires therapist assistance. Patient 

performs >50% of effort. (Minimal assist). 
2 Patient supports self independently with both upper extremities.  
2+ Patient supports self independently with 1 upper extremity.  
3 Patient sits without upper extremity support for up to 30 seconds. 
3+ Patient sits without upper extremity support for 30 seconds or greater. 
4 Patient moves and returns truncal midpoint 1-2 inches in one plane. 
4+ Patient moves and returns truncal midpoint 1-2 inches in multiple planes. 
5 Patient moves and returns truncal midpoint in all planes greater than 2 inches.  E.g. able 

to grasp and move object, react to unanticipated challenges, such as external force, 
catching a ball or hitting a balloon. 
 

Adapted from http://geriatrictoolkit.missouri.edu/balance/ku-balance-

scale/index.htm 
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APPENDIX D 

Functional Independence Measure 
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Functional Independence Measure Scale for Bed-Chair Transfer Subscale 

 

 

Adapted from https://www.strokengine.ca/assess/fim/. 

 

 

 

 

 

 

 

 

 

 

 

 

Independent 
7 Complete Independence (Timely, Safely) 
6 Modified Independence (Device, Increased time) 

No helper 

Modified Dependence 
5 Supervision (Subject = 100% of effort; cueing, set-up, 
coaxing) 
4 Minimal Assist (Subject = 75%+) 
3 Moderate Assist (Subject = 50%-74%) 
Complete Dependence 
2 Maximal Assist (Subject = 25%-49%) 
1 Total Assist (Subject = less than 25% and/or requires 2 
helpers) 

Helper 
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Informed Consent Form-Hospitalized Cohort 
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Informed Consent-Hospital Cohort 

OCHSNER CLINIC FOUNDATION 
RESEARCH INFORMED CONSENT 

 
 
Validity of the Sock Test:  A Functional Sitting Balance Assessment for use 
in the Acute Care Setting 
Sponsor’s Protocol # PI-Franc    IRB#____.___._ 
Sponsor name: Ingrid Franc 
 
 
Principal Investigator: Ingrid Franc  

Sub-Investigators: N/A 

Faculty Research Advisor:  Dr. Frances Baxter 

 
 
Are you in any other research studies?  Yes  __________ No __________ 
      please initial your response 
 
You have been invited to participate in a research study. The doctors and staff at 
Ochsner study the nature of disease and attempt to improve methods of 
diagnosis and treatment.  This is called clinical research.  Understanding this 
study’s risks and benefits will allow you to make an informed judgment about 
whether to be part of it.  This process is called informed consent. 
 
This consent form may contain words that you do not understand.  Please ask 
the study doctor or the study staff to explain any words or information that you do 
not clearly understand.  You may take home an unsigned copy of this consent 
form to think about or discuss with family or friends before making your decision. 
 
Participating in a research study is not the same as getting regular medical care.  
The purpose of regular medical care is to improve your health.  The purpose of a 
research study is to gather information.  Being in this study does not replace your 
regular medical care. 
 
[if needed: In this consent form, “you” always refers to the subject.  If you are a 
legally authorized representative, please remember that “you” refers to the study 
subject.] 
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PURPOSE 
 
The purpose of this study is to develop an assessment tool that occupational 
therapists will use to evaluate a patient’s sitting balance.  You have been asked 
to participate in this study because you are age 62 or over and are currently 
hospitalized for a medical condition. 
 
LENGTH OF STUDY AND NUMBER OF PARTICIPANTS 
 
Your participation in this research study will be for one 20 minute session.  At 
Ochsner, about 5 subjects will be enrolled. 
 
PROCEDURE 
 
If you agree to be in this study, we will ask you to do the following things: 
 

 Sit on the edge of your bed and lean as far forward as you can.  You 
will then lean as far to the left as you can and then to the right.  You 
will then repeat all three directions two more times.  Your reach will be 
measured with a yard stick. 

 Following this, you will be asked to put on and then take off a pair of 
hospital-issued slipper socks.  You will be timed with a stop watch.  

RISKS 
 
General / Unforeseeable 

 Likely risks:    Loss of time.  The researcher will strive to be in your room 
for 30 minutes or less. 

 Less likely risks: 1) Fatigue.  An approximate 3 minute rest will be given 
between the reach test and the applying of socks task.  The researcher 
will monitor your comfort throughout the session and provide rests as 
needed. 2) Falling.  The researcher will be positioned in front of you and 
the therapy assistant will be positioned either behind or beside you at all 
times and will assist with balance as needed. 

 Unlikely risks:   Loss of anonymity.  The researcher will refer to you in 
study documentation only using a code name.  The researcher has not 
collected any of your protected health information other than your name.  
All data and materials will be maintained in a locked filing cabinet. 

 There could be psychological discomfort from completing a dressing task 
in front of the researcher and the assistant.  You have the right to 
withdraw at any time.  The tests are very similar to standard occupational 
therapy practice that you may have already experienced 
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POTENTIAL BENEFITS 
 
You may not receive direct personal or health benefit from taking part in this 
study.  However, the information gained from your participation in this study may 
be used to help others in the future.   
 
COSTS   
 

 There are no costs to you, other than your time. 

 Your insurance company will not be billed for the study session. 
   
 
PAYMENT FOR PARTICIPATION AND/OR REIMBURSEMENT OF 
EXPENSES 
You will not be paid for participation in this study. 
 
ALTERNATIVE METHODS/TREATMENTS 
 

 The provision of standard occupational therapy will not be affected in any 
way by your participation in this study.  

You do not have to join this study. If you do not join, your care at Ochsner will not 
be affected. 
 
STUDY RELATED QUESTIONS AND COMPENSATION FOR INJURY 
 
If you have any questions concerning your participation in this study or if at any 
time you feel you have experienced a research-related injury, contact: 
 
 
 Ingrid Franc, LOTR at  Ochsner Medical Center. 
 Address: 1215 N. Dupre, New Orleans, LA 70119 
 Phone: 504-xxx-xxxx 
 
QUESTIONS ABOUT YOUR RIGHTS 
 
If you have questions about your rights as a research subject, you may contact: 
 
 Ochsner Clinic Foundation Institutional Review Board 
 1514 Jefferson Highway 
 New Orleans, LA 70121 
 Telephone:  1-504-842-3535 
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The Institutional Review Board (IRB) is a group of people who perform 
independent review of research for human subject protection. You may contact 
the IRB to discuss any problems, concerns or questions you have about 
research. The IRB can assist you in obtaining information about research and 
encourages input from research subjects. 
 
VOLUNTARY PARTICIPATION AND WITHDRAWAL FROM THE RESEARCH 
 
Participation in this study is voluntary.  You may decide not to participate in this 
study or you may withdraw from this study at any time without penalty or loss of 
benefits to which you are otherwise entitled at this site.   
 
Your participation in this study may be stopped at any time by the without your 
consent because: 
 

 the investigator thinks it necessary for your health or safety; 

 you have not followed study instructions; 

 the investigator has stopped the study; or 

 administrative reasons require your withdrawal. 
 
CONFIDENTIALITY 
 
Your identity and your personal records will be kept confidential and, to the extent 
permitted by the applicable laws and/or regulations, will not be made publicly 
available. Confidentiality will be maintained during and after your participation in this 
study. 
 
. HIPAA AUTHORIZATION TO RELEASE INFORMATION FOR RESEARCH   
 
Under federal law (the “Privacy Rule”), your Protected Health Information (PHI) 
that is created or obtained during this clinical research study cannot be “used” to 
conduct the research or “disclosed” (given to anyone) for research purposes 
without your permission. This permission is called an “Authorization”. Therefore, 
you may not take part in this study unless you sign this Authorization. If you 
volunteer to take part in this research study, you have the right to know that 
others may know your identity.  Study information may identify you in the 
following ways. 
• Name 
• Address 
• Telephone number 
• Other details about you including your past medical records 
 



 
 

93 
 

This study includes a number of researchers, businesses and government 
agencies.  They may use your health information and share it with others.  We 
want you to know who may use this information and how they may use it. 
 
We also want to tell you about your rights concerning the use of your personal 
information before you agree to take part in the study. 
 
Who may use and give out information about you? 
The Investigator (study doctor) and research staff will have information about 
your health that tells us your identity.  They may give this information to others 
during and after the study. 
Who may see this information? 
The study sponsor also may see your health information and know your identity.  
“Sponsor” includes any people or companies working for or with the sponsor or 
owned by the sponsor.  They all have the right to see information about you 
during and after the study. 
 
The following people, agencies and businesses may get information from us that 
shows who you are. 
• Doctors and healthcare professionals taking part in the study 
• U.S. Food and Drug Administration (FDA) 
• U.S. Department of Health and Human Services (DHHS) 
• Government agencies in other countries 
• Government agencies that must receive reports about certain diseases 
• Ochsner Clinic Foundation Research & Compliance Offices 
• Ochsner Clinic Foundation Institutional Review Board (IRB) 
• Third party vendors as authorized by Ochsner Clinic Foundation 
 
What information may be used and shared? 
If you decide to be in this study, medical information that identifies you and 
relates to your participation will be created.  This may include the following types 
of medical information. 
 
• Information obtained from the procedures used to find out whether you are 
eligible to take part in this study.  This may include physical examinations, blood 
and urine tests, x-rays and other procedures or tests, and any other information 
that you may release to us, including information about your health history. 
 
• Information obtained in the course of the study including information about 
your response to any study treatments you receive, information related to study 
visits and phone calls, physical examinations, blood and urine tests, x-rays and 
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other tests or procedures that may be performed, and other medical information 
relating to your participation in this study. 
 
Why will this information be used and/or shared? 
Information about you and your health, that might identify you, may be given to 
others to carry out the research study.  The sponsor will analyze and evaluate 
the results of the study.  In addition, people from the sponsor and its consultants 
will be visiting the research site.  They will follow how the study is done, and they 
will be reviewing your information for this purpose. 
 
The information may be given to the FDA.  It may also be given to governmental 
agencies in other countries.  This is done so the sponsor can receive marketing 
approval for new products resulting from this research.  The information may also 
be used to meet the reporting requirements of governmental agencies. 
 
The results of this research may be published in scientific journals or presented 
at medical meetings, but your identity will not be disclosed. 
 
The information may be reviewed by the Ochsner Institutional Review Board.  
The Ochsner Research & Compliance Offices may review this research in their 
oversight and auditing roles. 
 
What if I decide not to give permission to use and give out my health 
information? 
By signing this consent form, you are giving permission to use and give out the 
health information listed above for the purposes described above.  If you refuse 
to give permission, you will not be able to be in this research.  
 
May I review or copy the information obtained from me or created about me? 
You have the right to review and copy your health information.  However, if you 
decide to be in this study and sign this permission form, you will not be allowed to 
look at or copy your information until after the research is completed. 
 
May I withdraw or revoke (cancel) my permission? 
Yes, but this authorization (permission) will not expire (end) until it is no longer 
required by the Sponsor unless you revoke (cancel) it in writing. 
 
You may withdraw or take away your permission to use and disclose your health 
information at any time.  You do this by sending written notice to the researcher.  
If you withdraw your permission, you will not be able to continue being in this 
study. 
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When you withdraw your permission, no new health information that might 
identify you will be gathered after that date.  Information that has already been 
gathered may still be used and given to others.  This would be done if it were 
necessary for the research to be reliable. 
 
Is my health information protected after it has been given to others? 
If you give permission to give your identifiable health information to a person or 
business, the information may no longer be protected. If your health information 
is given to the parties listed above and/or to others who are not required to 
comply with these federal laws your information may no longer be protected. 
There is a risk that your information will be released to others without your 
permission. 
 
Your personal information may be disclosed if required by law.  Your records for 
this study may be sent by facsimile transmission (FAX machine) or over the 
Internet.  It is possible that your records could be sent to the wrong person. 
 
How long is my information kept? 
Ochsner Clinic Foundation policy requires that all files related to a research study 
are stored for ten (10) years after the research study has been closed at the 
Ochsner site. 
 
 
Do not sign this consent form unless you have had a chance to ask 
questions and have received satisfactory answers to all of your questions. 
 
If you agree to participate in this study, you will receive a signed and dated 
copy of this consent form for your records. 
 
CONSENT 
 
I have been informed about this study’s purpose, procedures, possible benefits 
and risks, and the use and disclosure of my health care information from this 
research.  All my questions about the study and my participation in it have been 
answered.  I freely consent to participate in this research study.  I authorize the 
use and disclosure of my health information to the parties listed in the 
authorization section of this consent for the purposes described above. By 
signing this consent form I have not waived any of the legal rights that I otherwise 
would have as a subject in a research study. 
 
CONSENT SIGNATURE 
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________________________________________________________________
______ 
Patient Signature     Printed Name  

 Date 
 
 
________________________________________________________________
______ 
Signature of Legally Authorized Representative Printed Name  

 Date 
(when applicable) 
 
 
________________________________________________________________

______ 
Authority of Subject’s Legally Authorized Representative or Relationship to 

Subject 
 
 
________________________________________________________________
______ 
Person Obtaining Consent - Signature  Printed Name  

 Date 
 
 
------------------------------------ Use the following only if applicable --------------------
--------- 
 
IMPARTIAL WITNESS STATEMENT (IF APPLICABLE) 
 
If this consent and authorization document is read to the subject because the 
subject is unable to read the document, an impartial witness (a person, who is 
independent of the trial, who cannot be unfairly influenced by people involved 
with the trial, who attends the informed consent process if the subject cannot 
read, and who reads the informed consent and any other written information 
supplied to the subject) must be present for the consent and sign the following 
statement:  
 
I attest that the information in this consent and authorization was explained to, 
and understood by the subject. I also attest that the subject agreed to participate 
in this research study.   
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________________________________________ 
Printed Name of Impartial Witness   
 
 
 
________________________________________ ________________ 
Signature of Impartial Witness    Date 
 
 
Note:  This signature block cannot be used for translations into another 
language.  A translated consent form, with the translation approved by the IRB, is 
necessary for enrolling subjects who do not speak English. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

98 
 

 

 

 

 

 

 

 

 

 

APPENDIX F 

Informed Consent Form-Community Cohort 
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Informed Consent-Community Cohort 

OCHSNER CLINIC FOUNDATION 
RESEARCH INFORMED CONSENT 

 
 
Validity of the Sock Test:  A Functional Sitting Balance Assessment for use 
in the Acute Care Setting 
Sponsor’s Protocol # PI-Franc    IRB#____.___._ 
Sponsor name: Ingrid Franc 
 
 
Principal Investigator: Ingrid Franc  

Sub-Investigators: N/A 

Faculty Research Advisor:  Dr. Frances Baxter 

 
 
Are you in any other research studies?  Yes  _______ No ______  please initial 
your response 
 
You have been invited to participate in a research study. The doctors and staff at 
Ochsner study the nature of disease and attempt to improve methods of 
diagnosis and treatment.  This is called clinical research.  Understanding this 
study’s risks and benefits will allow you to make an informed judgment about 
whether to be part of it.  This process is called informed consent. 
 
This consent form may contain words that you do not understand.  Please ask 
the study doctor or the study staff to explain any words or information that you do 
not clearly understand.  You may take home an unsigned copy of this consent 
form to think about or discuss with family or friends before making your decision. 
 
Participating in a research study is not the same as getting regular medical care.  
The purpose of regular medical care is to improve your health.  The purpose of a 
research study is to gather information.  Being in this study does not replace your 
regular medical care. 
 
[if needed: In this consent form, “you” always refers to the subject.  If you are a 
legally authorized representative, please remember that “you” refers to the study 
subject.] 
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PURPOSE 
 
The purpose of this study is to develop an assessment tool that occupational 

therapists will use to evaluate a patient’s sitting balance.  You have been asked 

to participate in because you are over age 62 or over and are living 

independently in the community. 

LENGTH OF STUDY AND NUMBER OF PARTICIPANTS 
 
Your participation in this research study will be for one 20 minute session.  At 
Terrace on Tulane Apartments, about 5 subjects will be enrolled. 
 
PROCEDURE 
 
If you agree to be in this study, we will ask you to do the following things: 
 

 Sit on the edge of your bed and lean as far forward as you can.  You 
will then lean as far to the left as you can and then to the right.  You 
will then repeat all three directions two more times.  Your reach will be 
measured with a yard stick. 

 Following this, you will be asked to put on and then take off a pair of 
hospital-issued slipper socks.  You will be timed with a stop watch.  

RISKS 
 
General / Unforeseeable 

 Likely risks:    Loss of time.  The researcher will strive to be in your room 
for 30 minutes or less. 

 Less likely risks: 1) Fatigue.  An approximate 3 minute rest will be given 
between the reach test and the applying of socks task.  The researcher 
will monitor your comfort throughout the session and provide rests as 
needed. 2) Falling.  The researcher will be positioned in front of you and 
will assist with balance as needed. 

 Unlikely risks:   Loss of anonymity.  The researcher will refer to you in 
study documentation only using a code name.  The researcher has not 
collected any of your protected health information other than your name.  
All data and materials will be maintained in a locked filing cabinet. 

 There could be psychological discomfort from completing a dressing task 
in front of the researcher and the assistant.  You have the right to 
withdraw at any time.  The tests are very similar to standard occupational 
therapy practice.  
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POTENTIAL BENEFITS 
 
You may not receive direct personal or health benefit from taking part in this 
study.  However, the information gained from your participation in this study may 
be used to help others in the future.   
 
COSTS   
 

 There are no costs to you, other than your time. 

 Your insurance company will not be billed for the study session. 
 
 
PAYMENT FOR PARTICIPATION AND/OR REIMBURSEMENT OF 
EXPENSES 
You will not be paid for participation in this study. 
 
 
STUDY RELATED QUESTIONS AND COMPENSATION FOR INJURY 
 
If you have any questions concerning your participation in this study or if at any 
time you feel you have experienced a research-related injury, contact: 
 
 
 Ingrid Franc, LOTR 
 Address: 1215 N. Dupre, New Orleans, LA 70119 
 Phone: 504-xxx-xxxx 
 
QUESTIONS ABOUT YOUR RIGHTS 
 
If you have questions about your rights as a research subject, you may contact: 
 
 Ochsner Clinic Foundation Institutional Review Board 
 1514 Jefferson Highway 
 New Orleans, LA 70121 
 Telephone:  1-504-842-3535 
 
The Institutional Review Board (IRB) is a group of people who perform 
independent review of research for human subject protection. You may contact 
the IRB to discuss any problems, concerns or questions you have about 
research. The IRB can assist you in obtaining information about research and 
encourages input from research subjects. 
 



 
 

102 
 

VOLUNTARY PARTICIPATION AND WITHDRAWAL FROM THE RESEARCH 
 
Participation in this study is voluntary.  You may decide not to participate in this 
study or you may withdraw from this study at any time without penalty or loss of 
benefits to which you are otherwise entitled at this site.   
 
Your participation in this study may be stopped at any time by the without your 
consent because: 

 the investigator thinks it necessary for your health or safety; 

 you have not followed study instructions; 

 the investigator has stopped the study; or 

 administrative reasons require your withdrawal. 
 
CONFIDENTIALITY 
 
Your identity and your personal records will be kept confidential and, to the extent 
permitted by the applicable laws and/or regulations, will not be made publicly 
available. Confidentiality will be maintained during and after your participation in this 
study. 
 
. HIPAA AUTHORIZATION TO RELEASE INFORMATION FOR RESEARCH   
 
Under federal law (the “Privacy Rule”), your Protected Health Information (PHI) 
that is created or obtained during this clinical research study cannot be “used” to 
conduct the research or “disclosed” (given to anyone) for research purposes 
without your permission. This permission is called an “Authorization”. Therefore, 
you may not take part in this study unless you sign this Authorization. If you 
volunteer to take part in this research study, you have the right to know that 
others may know your identity.  Study information may identify you in the 
following ways. 
• Name 
• Address 
• Telephone number 
• Other details about you including your past medical records 
 
This study includes a number of researchers, businesses and government 
agencies.  They may use your health information and share it with others.  We 
want you to know who may use this information and how they may use it. 
 
We also want to tell you about your rights concerning the use of your personal 
information before you agree to take part in the study. 
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Who may use and give out information about you? 
The Investigator (study doctor) and research staff will have information about 
your health that tells us your identity.  They may give this information to others 
during and after the study. 
Who may see this information? 
The study sponsor also may see your health information and know your identity.  
“Sponsor” includes any people or companies working for or with the sponsor or 
owned by the sponsor.  They all have the right to see information about you 
during and after the study. 
 
The following people, agencies and businesses may get information from us that 
shows who you are. 
• Doctors and healthcare professionals taking part in the study 
• U.S. Food and Drug Administration (FDA) 
 U.S. Department of Health and Human Services (DHHS) 
• Government agencies in other countries 
• Government agencies that must receive reports about certain diseases 
• Ochsner Clinic Foundation Research & Compliance Offices 
• Ochsner Clinic Foundation Institutional Review Board (IRB) 
• Third party vendors as authorized by Ochsner Clinic Foundation 
 
What information may be used and shared? 
If you decide to be in this study, medical information that identifies you and 
relates to your participation will be created.  This may include the following types 
of medical information. 
 
• Information obtained from the procedures used to find out whether you are 
eligible to take part in this study.  This may include physical examinations, blood 
and urine tests, x-rays and other procedures or tests, and any other information 
that you may release to us, including information about your health history. 
 
• Information obtained in the course of the study including information about 
your response to any study treatments you receive, information related to study 
visits and phone calls, physical examinations, blood and urine tests, x-rays and 
other tests or procedures that may be performed, and other medical information 
relating to your participation in this study. 
 
Why will this information be used and/or shared? 
Information about you and your health, that might identify you, may be given to 
others to carry out the research study.  The sponsor will analyze and evaluate 
the results of the study.  In addition, people from the sponsor and its consultants 
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will be visiting the research site.  They will follow how the study is done, and they 
will be reviewing your information for this purpose. 
 
The information may be given to the FDA.  It may also be given to governmental 
agencies in other countries.  This is done so the sponsor can receive marketing 
approval for new products resulting from this research.  The information may also 
be used to meet the reporting requirements of governmental agencies. 
 
The results of this research may be published in scientific journals or presented 
at medical meetings, but your identity will not be disclosed. 
 
The information may be reviewed by the Ochsner Institutional Review Board.  
The Ochsner Research & Compliance Offices may review this research in their 
oversight and auditing roles. 
 
What if I decide not to give permission to use and give out my health 
information? 
By signing this consent form, you are giving permission to use and give out the 
health information listed above for the purposes described above.  If you refuse 
to give permission, you will not be able to be in this research. 
 
May I review or copy the information obtained from me or created about me? 
You have the right to review and copy your health information.  However, if you 
decide to be in this study and sign this permission form, you will not be allowed to 
look at or copy your information until after the research is completed. 
 
May I withdraw or revoke (cancel) my permission? 
Yes, but this authorization (permission) will not expire (end) until it is no longer 
required by the Sponsor unless you revoke (cancel) it in writing. 
 
You may withdraw or take away your permission to use and disclose your health 
information at any time.  You do this by sending written notice to the researcher. 
If you withdraw your permission, you will not be able to continue being in this 
study. 
 
When you withdraw your permission, no new health information that might 
identify you will be gathered after that date.  Information that has already been 
gathered may still be used and given to others.  This would be done if it were 
necessary for the research to be reliable. 
 
Is my health information protected after it has been given to others? 
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If you give permission to give your identifiable health information to a person or 
business, the information may no longer be protected. If your health information 
is given to the parties listed above and/or to others who are not required to 
comply with these federal laws your information may no longer be protected. 
There is a risk that your information will be released to others without your 
permission. 
 
Your personal information may be disclosed if required by law.  Your records for 
this study may be sent by facsimile transmission (FAX machine) or over the 
Internet.  It is possible that your records could be sent to the wrong person. 
 
How long is my information kept? 
Ochsner Clinic Foundation policy requires that all files related to a research study 
are stored for ten (10) years after the research study has been closed at the 
Ochsner site. 
 
 
Do not sign this consent form unless you have had a chance to ask 
questions and have received satisfactory answers to all of your questions. 
 
If you agree to participate in this study, you will receive a signed and dated 
copy of this consent form for your records. 
 
CONSENT 
 
I have been informed about this study’s purpose, procedures, possible benefits 
and risks, and the use and disclosure of my health care information from this 
research.  All my questions about the study and my participation in it have been 
answered.  I freely consent to participate in this research study.  I authorize the 
use and disclosure of my health information to the parties listed in the 
authorization section of this consent for the purposes described above. By 
signing this consent form I have not waived any of the legal rights that I otherwise 
would have as a subject in a research study. 
 
CONSENT SIGNATURE 
 
 
________________________________________________________________ 
Participant Signature     Printed Name 

 Date 
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________________________________________________________________ 
Signature of Legally Authorized Representative Printed Name  Date 
(when applicable) 
 
 
________________________________________________________________ 
Authority of Subject’s Legally Authorized Representative or Relationship to 

Subject 
 
 
________________________________________________________________ 
Person Obtaining Consent - Signature  Printed Name  Date 
 
 
------------------------------------ Use the following only if applicable -------------------- 
 
IMPARTIAL WITNESS STATEMENT (IF APPLICABLE) 
 
If this consent and authorization document is read to the subject because the 
subject is unable to read the document, an impartial witness (a person, who is 
independent of the trial, who cannot be unfairly influenced by people involved 
with the trial, who attends the informed consent process if the subject cannot 
read, and who reads the informed consent and any other written information 
supplied to the subject) must be present for the consent and sign the following 
statement:  
 
I attest that the information in this consent and authorization was explained to, 
and understood by the subject. I also attest that the subject agreed to participate 
in this research study.   
 
 
________________________________________ 
Printed Name of Impartial Witness   
 
 
 
________________________________________ ________________ 
Signature of Impartial Witness    Date 
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APPENDIX G 

Data Collection Form 
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Validity of the Sock Test 

Data Collection Instrument 
 

Code Name  
 

Date  
 

Admission Diagnosis  
 

Medical History  
 

 

Sock Test 

Total time to don and doff slipper socks (seconds)_____________________ 

KUSBS score________________ 

OR Participant was unable to complete the Sock Test___________________ 

Method Participant used: 

 Cross leg__________ 

 Forward bend__________ 

 Other(describe)_____________________________________________________ 

Kansas University Sitting Balance Scale 
0 Patient performs 25% or less of sitting activity. (Maximum assist). 
1 Patient supports self with upper extremities but requires therapist assistance. Patient 

performs 25-50% of effort. (Moderate assist). 
1+ Patient supports self with upper extremities but requires therapist assistance. Patient 

performs >50% of effort. (Minimal assist). 
2 Patient supports self independently with both upper extremities.  
2+ Patient supports self independently with 1 upper extremity.  
3 Patient sits without upper extremity support for up to 30 seconds. 
3+ Patient sits without upper extremity support for 30 seconds or greater. 
4 Patient moves and returns truncal midpoint 1-2 inches in one plane. 
4+ Patient moves and returns truncal midpoint 1-2 inches in multiple planes. 

Age 
 

Weight Gender 
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5 Patient moves and returns truncal midpoint in all planes greater than 2 inches.  E.g. able 
to grasp and move object, react to unanticipated challenges, such as external force, 
catching a ball or hitting a balloon. 

 

  

Adapted Functional Reach Test (measured in centimeters) 

 

 
 
 
 
 
 
 
 
 
 

Clinical Observations Does not 
impact Sock 
Test 
performance 

Impacts Sock Test performance 
(describe) 

UE AROM   

LE AROM   

Anxiety/Fear of Falling   

UE coordination   

LE pain   

LE edema   

Proactive Movement 
Strategies 

  

Reach Direction Trial 1  
 

Trial 2 Trial 3 Score 
(Avg 3 trials) 

Forward     

Lateral   R / L     
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Functional Independence Measure Chair/Wheelchair Transfer (circle one) 
 
Transfer bed to chair, FIM score:_______________ 
 
Transfer chair to bed, FIM score:_______________ 

Independent 
7 Complete Independence (Timely, Safely) 
6 Modified Independence (Device, Increased time) 

No helper 

Modified Dependence 
5 Supervision (Subject = 100% of effort; cueing, set-up, 
coaxing) 
4 Minimal Assist (Subject = 75%+) 
3 Moderate Assist (Subject = 50%-74%) 
Complete Dependence 
2 Maximal Assist (Subject = 25%-49%) 
1 Total Assist (Subject = less than 25% and/or requires 2 
helpers) 

Helper 
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APPENDIX H 

Visual of the Sock Test for Sitting Balance 
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Visual of the Sock Test for Sitting Balance 

 


