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The majority of data used in outcome research has until recently been based 

primarily on treatment provider observations of the patient. Estimating the effect of 

rehabilitation treatment on functional ability is increasingly relying on patient self-report 

ratings. Controlling for measurement bias associated with the subjective nature of this 

type of data was handled by putting self-report and clinician responses to items on an 11-

item functional ability instrument into the same metric using a Rasch model, allowing for 

an accurate picture of whether and how their perceptions differ. For this study, the 

traditionally clinician-rated instrument was modified to accommodate self-report ratings. 

The questionnaire was verbally administered during individualized discharge interviews 

to 112 visually-impaired geriatric veterans whose responses were then paired with 

clinician ratings. Clinician ratings replicate previous findings which provided a stable 

foundation against which the self-report ratings were compared. Fit statistics for self-

report ratings demonstrate unidimensionality of the assumed functional ability construct. 

Construct validity, or to v/hat extent clinicians and patients agree on what it is that is 

being measured (i.e., functional ability), was supported by a moderate correlation 

between person ability estimates. More informative, however, was the agreement on 

item difficulty estimates. While six of the 11 items had roughly the same difficulty 

estimates across the two rating samples, 5 others lacked agreement. Two possible 

reasons for this incongruity are 1) patient expectations about what they should be able to 

do by the end of rehabilitation are not realized and 2) exemplars used in eliciting self-

report ratings are not as specific as those used by clinicians. The single-factor structure 



was also analyzed by a confirmatory factor analysis. Although the model did not meet 

conventional criteria of .95 for the CFI, it was the most parsimonious solution for both 

sets of ratings as demonstrated by a multisample analysis. These analyses indicated that 

self-perceived functional ability ratings may be used in place of clinician ratings on the 

majority of the FAST items. Until the remaining items are modified, at this point, self-

report ratings may, at best, supplement, but not be used in place of, clinician ratings. 
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CHAPTER 1; INTRODUCTION 

Aim 

Self-report data is increasingly used as evidence to determine treatment outcomes 

in low vision rehabilitation. The aim of the present study is to examine the measurement 

properties of an 11 -item self-report questionnaire of functional ability that is used to 

assess the effect of a low-vision rehabilitation experience. The results of this 

investigation are compared to the established findings that have been documented 

through clinician ratings using the same instrument. Rasch measurement models are 

employed in an attempt to bring the relationship between clinician and self-report ratings 

into focus by putting them into the same metric. This allows us to see if the construct of 

functional ability is perceived in the same way and if not, how much and on what aspects 

they do disagree. 

Background 

Efforts to establish the effectiveness of healthcare require careful study of how 

treatments affect outcomes (Kane, 1997). Oftentimes, there are many stakeholder 

perspectives to be considered in evaluating treatment outcomes ranging from treatment 

providers, family members and/or caregivers, to the patients themselves. One of the 

goals of outcomes and effectiveness research is to ensure that these different perspectives 

are optimally utilized to help make accurate conclusions about the efficacy and 

effectiveness of a treatment program (Clancy & Eisenberg, 1998; Babcock, Goodrich, 

Head, & Boyless, 2000). 
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The current climate in low vision and blind rehabilitation is similar to other areas 

of health care in the US where patient perceptions are increasingly used as evidence with 

which to evaluate effectiveness of therapeutic interventions (Stoline & Weiner, 1993, 

Massof & Rubin, 2001; Hobart, 2002). The driving force behind this movement is the 

fact that for most health care interventions, the primary purpose is to improve patients' 

health-related quality of life and their ability to remain functioning independently as 

much as is possible given their state of health (Fitzpatrick, Davey, Bixton, & Jones, 

1998). Inaccurate results may emerge if both patient and treatment provider assessments 

are not taken into account when evaluating therapeutic outcomes. Because most patients 

typically are not interested in improvements in biomedical indicators, but rather in how 

treatments affect their quality of life (Parrish, 1996), self-report data is the primary 

method of obtaining that information. 

Some consider that patients should be the final arbiters as patient-centered 

outcomes are intended to represent patients' self-perceived needs and abilities (Delaney 

& Nuttall, 1978; Schulz, Lambert, Becker, Wright, & Bezruczko, 1985). Indeed, patients 

and clinicians scores on the same instrument are known to differ substantially from one 

another when evaluating health-related quality of life in cancer patients (Slevin, Plant, 

Lynch, Drinkwater, & Gregory, 1988) and in people with disabilities (Andresen, Vahle, 

& Lollar, 2001), when evaluating psychosocial .status in chronically mentally ill patients 

(Eichenberger & Rossler, 2000), and when assessing in global clinical change in 

depressed patients (Corominas, Adan, & Guerrero, 2003). Such discrepancies between 

self-report and clinician ratings indicate they are not interpreting the intended construct in 



the same way. What depression means to the patient differs from how the chnician 

perceives it to be. 

However, if clinicians and patients take into account similar conceptualizations of 

what it is they are assessing then we should expect at least moderate convergence on 

their ratings (e.g., patients' ability to perform certain tasks independently). Moderate to 

high-levels of agreement between self-report ratings and others' ratings based on the 

same questions (modified to reflect the respondent) have been documented in assessing 

post-traumatic stress disorder (Biddle, Elliott, Creamer, Forbes, & Devilly, 2002), 

depressive symptom severity (Biggs, Shores-Wilson, Rush, Carmody, et al., 2000), social 

anxiety disorder (Fresco, Coles, Heimberg, Liebowitz, et al., 2001). The increasing focus 

on patient-centered outcomes, coupled with the fact that no studies exist in the 

rehabilitation literature that focuses on specifically the issue of congruity among various 

stakeholder perspectives regarding a patient's functional ability makes the timing of this 

study particularly opportunistic. 

Measurement Issues 

Although noise in our data is considered a natural and expected presence in 

research, "serious and systematic bias in measurements can lead to erroneous inferences 

and undermine the validity of otherwise sound scientific research" (Bachrach, 2000, p. 

101). Identifying, and if possible, measuring, and accounting for relevant biases 

enhances the quality of information we use to describe or explain a phenomenon of 

interest. Applying measurement models to analyze our data can help elucidate the 

plausibility of different biases. 
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There are two types of variables tliat we can measure, 'manifest' and 'latent'. 

Manifest variables are those which we can measure directly, those that are observable, 

such as height, weight, or the time it takes for someone with visual impairments to walk a 

certain distance without running into objects. Instruments that measure such observable 

variables (e.g., rulers, scales, stopwatches, etc.,) are typically created with accuracy and 

precision. This means that the measures are sensitive (reliable) and specific (valid). As 

such, not much interpretation is required. Latent variables, on the other hand, are those 

that are not directly observable, such as psychological states, attitudes, or self-perceived 

functional ability. Measuring latent variables relies on making inferences from a 

person's judgment about something or someone, or from observing a person's behavior 

in relation to a particular variable. In doing so, our interpretations of those measures are 

also more susceptible to hidden or unmeasured biases. Instruments that measure 

functional ability are created to achieve the same goals that 'manifest' variables, but due 

to the subjective nature of the information, are more susceptible to biases that can 

ultimately obscure associations between self-reported measures of functional ability and 

treatment outcomes (Miller, Gribble, Mazade, Rogers, & Turner, 2000). 

Measurement Scales 

When we want to measure the length of an object, we typically use a ruler. Rulers 

are measuring devices that not only remain stable from one time point to the next, but 

they can also be used to measure the length of a table with just as much accuracy in 

measuring the height of a door. Similarly, when we measure functional ability in persons 



with visual impairments, we would like to use an instrument that retains its interval 

calibrations irrespective of the degree of visual loss across people. 

The method of assigning numbers to response choices and adding them up to 

generate an overall performance score on a questionnaire is justifiable if the scores are 

ratio or interval level data (Stelmack et al., 2003). However, much of what 

psychological, educational, and outcomes research produces are data that typically 

behave in an ordinal fashion (Massof & Fletcher, 2001; Wright & Linacre, 1989). 

Ordinal scales have at least one limitation; the intervals between response categories may 

not be equally spaced (Figure la). 

Figure 1. Distribution of Response Categories for an Ordinal Rating Scale (A) and an 
Interval Level Rating Scale (B). 

1 2  3 4 5  6 7 8 9  1 0  

1 2 3 4 5 6 7 8 9  1 0  

B I 1 

An ordinal rating scale simply implies magnitude; 3 is less than 5 and 7 is greater than 6, 

but the values are not necessarily equidistant from one another. Subsequently, we cannot 

know what the relation of 6 + 7 to 3 is, only that 7 > 6 and 6 > 3, violating the principle 

of additivity. 

Problems of Scoring Functional Ability 

If we think of each item on an instrument as unique, then the pattern of how 

individuals respond to them can vary. Responses to items may be uncorrelated, meaning 



that items truly are independent from one another. Highly correlated items could indicate 

overlapping items. Some items may be similar, yet different enough that responses 

would be partially correlated. For example, some visually impaired people might 

respond that reading magazine articles and reading newspaper headlines are equally 

difficult to do, some may say that both are easy, while others might say that one is 

difficult and the other easy. Why individuals respond inconsistently might be related to 

the type of visual loss. Those with central field loss but still good visual acuity might 

respond that reading newspaper articles is easy and reading headlines is difficult, while 

others with loss of visual acuity might respond oppositely. 

Scores on instruments that represent sums of response categories lack face 

validity (Massof & Rubin, 2001). Even though people can end up with the same score on 

an instrument, there are different permutations of responses by which one can arrive 

there. For instance, Joe's raw (sum) score of 8 across 3 items using a 10-point scale 

could be the result of him responding with 4 on item 1, 2 on item 2 and 2 on item 1 (refer 

to Table 1 below). Neko has the same raw score, but because she responded with 1 on 

item 1, 1 on item 2, and 6 on item 3. 

Table 1. Hypothetical ratings for three people responding to 3 items 

Person Item 1 Item 2 Item 3 SUM 
Joe 4 2 2 8 
John 1 2 • 2 5 
Neko 1 1 6 8 
SUM 6 5 10 
The last row contains item raw scores, i.e., the sum of the ratings across persons for each 
item. The last column contains the raw person score, i.e., the sum of the ratings across 
items for each person. 
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Ranking the data in Table 1 according to person and item raw scores is a first step 

in determining if the data generate an ordinal scale. Table 2 displays the rearranged data 

from Table 1. If person ordering is the same for all items and item ordering is the same 

for all persons, then the data conform to a Guttman scale (Guttman, 1950). 

Table 2. Same data as in Table 1 arranged according to raw scores for persons and items 

Person Item 2 Item 1 Item 3 SUM 
John 1 4 2 5 
Joe 2 1 2 8 
Neko 2 1 6 8 
SUM 5 6 10 
The last row contains item raw scores, i.e., the sum of the ratings across persons for each 
item. The last column contains the raw person score, or the sum of the ratings across 
items for each person. 

Guttman scales indicate that person raw scores change systematically with the 

person's ability and item raw scores change systematically with item difficulty. 

Therefore, the person and item raw scores are sufficient statistics. However, Guttman 

scales are deterministic which means that it cannot tolerate inconsistencies in the 

response patterns of persons to items like probabilistic models can. The best the Guttman 

scale can offer us is the possibility that our data are ordinal. Even if a scale operates in an 

ordinal fashion, however, the incommensurability introduces bias not only when we want 

to determine how people are distributed on a particular variable like functional ability at 

one point in time, it also clouds our estimates of how people change over time. Various 

statistical models (e.g., Rasch models) can be used to improve our understanding of how 

instruments are operating by estimating interval scales using the raw scores. The scoring 

system according to Guttman approach differentially weights items according to their 
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level of difficulty. Rasch models extend this idea by providing estimates of the weights of 

the difference items that correspond to the difficult of the activity described by the iteni. 

Rasch Models 

Georg Rasch, a Danish mathematician, developed a class of probabilistic 

measurement models (1960) that are able to transform ordinal data into interval data to 

yield equidistant scalar values. Figure lb illustrates how this transformation means that a 

rating of 9 is as much more difficult than a rating of 4 as 6 is more difficult than a rating 

of 1. 

The Rasch model assumes that there is a single underlying latent variable being 

measured, like functional ability that ranges from not being able to being able to do daily 

activities like cooking and personal grooming. Each person has a unique amount of the 

latent construct based on their level of visual loss. This amount is referred to as a person 

ability estimate. Therefore, the probability of endorsing an item as easy is relative to the 

amount of the ability they have - the better vision you have, the more likely you are 

going to be able to do more. Rasch models establish the relative difficulty of each item in 

recording functional ability from the lowest to the highest levels the instrument is able to 

record (Garratt, 2003; Bond & Fox, 2001). For example, a mild vision impairment might 

make it impossible to use a small screwdriver but have little impact on the person's 

ability to socialize with others because they lack mobility skills. More severe 

impairments, however, would render using a small screwdriver extremely difficult, if not 

impossible, but might also make it difficult to socialize. We would infer, then, that using 
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small utensils requires more of the latent construct (visual ability), whereas socializing 

requires lower levels of visual ability. 

Each activity, represented by an item, requires a specific level of visual ability for 

the person to perform it with relative ease. This is referred to as the Hem difficully 

estimate and is based on the way in which people respond to an item. Since each item on 

an instrument represents specific activities that require a specific level of visual ability to 

be performed with ease, we should be able to order the items according to their required 

visual ability (Massof & Fletcher, 2001). For example, when first beginning a 

rehabilitation experience, we could expect that daily tasks should be more difficult for 

people with greater loss of vision that have not received rehabilitation training. 

Following training, the same individuals should now be able to respond in such a way as 

to indicate that the task has become easier for them to perform. 

Where a person or item is located the unidimensional variable is determined by a 

scale value which is derived from some total score. For persons, that scale value is the 

sum of the responses they make to items on a questionnaire. The sum of all the scores an 

item receives is the item scale value. The scale values are expressed in logit units, which 

have been derived from a log transformation of a standard normal curve to yield interval 

scales. 

Because Rasch analysis is a model testing procedure, scalar values are estimated 

for persons and items to determine how much they deviate from the expected model. In 

the context of rating self-perceived functional ability, expected scores reveal how 

frequently each rating category is endorsed. Differences between expected endorsement 
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rates and how patients actually respond are used to calculate fit statistics. Fit statistics 

indicate how reliably items are arranged on a linear, unidimensional scale from, for 

example, "requiring most visual ability" to "requiring least visual ability", and how 

reliably people are ordered on the same scale from having the "most visual ability" to 

having the "least visual ability" (Schultz, Lambert, Becker, Wright, & Beruczko, 1985). 

Instrument quality is assessed by; 1) fit, or the extent to which items in an 

instrument measure a single construct (in this case, the level of functional ability), 2) item 

difficulty, or the ordering of tasks from easiest to most difficult to perform, 3) targeting, 

or the extent to which the set of items is of appropriate difficulty for patients at discharge, 

and 4) separation, or the extent to which the items distinguish distinct levels of 

functioning in veterans who undergo low-vision rehabilitation. 

The spread of items across the hierarchy implies that the construct is adequately 

covered. Items that are located at similar points in the hierarchy imply redundancy in the 

item set. Redundancy can produce threshold effects whereby a change in one item is 

highly associated with changes in other items that measure a similar level of visual 

impairment. Changes in functional ability are only then reflections of imperfections in 

measurement rather than real change. 

Measurement of Low-vision Functional Ability 

Ophthalmology and optometry rely on necessary objective psychophysical 

measures of vision impairments (e.g., visual acuity, vision field) as screening tools to 

determine the proper course of rehabilitative treatment. However, this is not enough of or 

even the right type of information that is needed to evaluate change over time in 
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functional ability due to the rehabilitation process (Massof, 2002). Recognizing this 

insufficiency, researchers in the field of low vision and blind rehabilitation outcomes 

have been engaged in developing and validating instruments to measure functional status. 

Functional status assessments are concerned with measuring the impact of visual 

impairments on one's ability to perform everyday activities (Massof & Rubin, 2001) and 

are therefore central to the outcome evaluation of rehabilitation programs (Cohen & 

Marino, 2000). 

The consumer-driven approach to outcome research requires instruments that, in 

order to be valid and reliable, rely on accurate rulers to measure the impact of impairment 

on aspects of daily living, such as self-care, mobility, and dependency (Wolffsohn & 

Cochrane, 2000; Hobart, 2002). An increasing belief within the medical community that 

the most meaningful outcome of a clinical intervention may be a person's perception of 

changes in his or her functioning (U.S. Department of Health and Human Services, 1988) 

has prompted both funding and non-funding research agencies such as the Agency for 

Healthcare Research and Quality (AHRQ) and Measurement Excellent Initiative (MEI) 

through the Veterans Administration Health Services Research and Development (VA 

HSR&D) to examine traditional and emerging methods for outcome measurement (Lohr, 

2000) that extend beyond the traditional clinical observations to include self-perceived 

outcomes. In an effort to spur into action the development of such tools for monitoring 

outcomes in the Veterans Health Administration (VHA), Kizer (1996), former 

Undersecretary of Health at the VHA, emphasized the "increased demand for 



accountability in healthcare and increased emphasis on healthcare outcomes and 

measurement" (p. 8). 

In his comprehensive review on the history of measuring vision disability, Massof 

(2002) identified three strategies that have typically been used to measure the impact of 

visual loss on functional ability. The first approach is to measure individuals' behaviors 

in a highly controlled environment. Examples would include reading speed or how well 

one is to able to maneuver around obstacles placed in front of them. Measurements made 

in this situation are difficult to argue with as indicators of functional ability because 

interpreting them is relatively straightforward. Although this method is very useful for 

assessing treatment efficacy, it is only a surrogate for measuring the impact of vision loss 

on daily functioning. Hence, a degree of external validity is lost. 

The second strategy for measuring functional ability as it relates to visual loss is 

to use the opinions of expert judges. This is a widely accepted practice and is amenable to 

statistical tests that measure inter-rater reliability. This mono-method approach is a valid 

means for assessing functional ability since the clinician is trained to know what to look 

for and is familiar with a spectrum of possible behaviors and functional ability based on 

differing degrees of visual impairment. Expert ratings represent rankings of individual 

observations relative to past observations or relative to ideals (Massof, 2002). In turn, 

external validity is compromised by the fact that judges only rate what they observe. 

Another disadvantage of expert judgments is that the resulting scale is ordinal. One 

cannot say that a person who receives a score of 6 out of 10 has twice the functional 

ability as someone who is rated a 3. 
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The third strategy for assessing functional ability related to visual loss is to ask 

the patients directly how well they think they are doing. Among the more than a dozen 

low-vision functioning questionnaires that have been developed in the last two decades, 

this has been the most popular method (Massof & Rubin, 2001; Massof, 2002), to the 

point where including patient-centered tools for evaluating treatment effectiveness have 

become almost the norm rather than the exception. The obvious advantage of the self-

report method is ascertaining the information directly from the patient. One disadvantage 

it suffers, however, is the same problem encountered by the previously mentioned 

method of using expert judgments in that the rating scales are ordinal, which do not 

necessarily generate valid measurement scales (Wright & Linacre, 1989; Massof & 

Fletcher, 2001). Another drawback that compromises an instrument's construct validity 

is that patients may evaluate themselves not only in relation to how they are functioning 

at a specific point in time, say, in the treatment facility, but their ratings may be 

influenced by how they perceive themselves to function in their home environments. 

Application of Rasch Analysis to Low-Vision Tools 

Vision rehabilitation researchers and outcome experts in other areas of 

rehabilitation medicine, occupational therapy and general health status assessment are 

increasingly utilizing Rasch models to assess the measurement properties of patient-based 

measures (Massof, 2002; Massof & Rubin, 2001; Duncan, Lai, Bode, Perera, De Rosa, 

2003; Gan-att, 2003; Velozo, Kielhofner, & Lai, 1999; Cella 8c Chang, 2000; McHorney, 

1997). Over the past two decades, the field of vision rehabilitation has witnessed the 

development of more than a dozen psychometric instruments to measure the impact of 
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visual impairments on daily function (Massof & Rubin, 2001). The majority of these 

instruments elicit patients' judgments about the difficulty they have performing specific 

daily activities. Possible rating categories range from dichotomous to ten-point scales. 

Researchers are just beginning to publish studies in which they have applied 

Rasch analysis to a handful of these instruments. Becker, Lambert, Schulz, Wright, & 

Burnet pioneered the introduction of Rasch analysis to the field of vision rehabilitation in 

1985 via their evaluation of the Hines VA Blind Rehabilitation Center by examining a 

74-item instrument designed to measure 'activity level of the blind' (ALB). The ALB 

was administered to 129 blind or visually impaired veterans waiting to be admitted to the 

rehabilitation program. Thirty-six items measure specific 'skills' such as reading print, 

while the other 38 items measure 'general activities' that require a wider range of skills, 

such as grocery shopping. The response categories for the specific 'skill'.items are 

'difficulty', 'independence', and 'motivafion to learn'. 'General acfivities' items used 

two response categories, 'frequency' and 'feeling of loss', or how much the veteran 

missed performing the activity. A 3-point rating scale was used for each type of 

response, except for frequency, which had 9 points. A Rasch analysis of the data yielded 

interval level estimates of person ability and item difficulty. Reading print was the most 

difficult item for the specific 'skill' set, while grooming hair and dressing oneself 

the easiest. Crossing a street, matching clothes^ taking a taxi, and using the stove were 

all intermediate difficulty on the interval scale. 

Massof (1998) applied a Rasch model to estimate an interval scale for a 24-item 

instrument that measures 'visual ability to live independently'. The Activity Breakdown 
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Structure (ABS) was administered to 445 low vision patients prior to receiving 

rehabilitation training. Patients rated the importance of being able to achieve a goal 

independently on a six-point scale. Massof argued that goals represent a collection of 

specific activities, or skills, as Becker et ai. (1985) referred to them. Goals are organized 

into the objectives that they serve, such as independent daily living, social functioning, 

and education (Massof, 1998). Examples include managing personal finances, shopping, 

and cooking. Goals that were rated greater than 0 required the patient to indicate the level 

of difficulty associated with achieving that goal independently. Recreational reading 

was the most difficulty activity for low-vision patients and self care was the least 

difficult, results that replicate the findings from Becker et al. (1985). Items of 

intermediate difficulty on the estimated interval scale were watching television and 

managing personal finances. 

Turano, Geruschat, Stahl, & Massof (1999) designed a 35-item instrument to 

measure the difficulty low-vision patients have with mobility. For each of the items, 

subjects rate their level of difficulty on independent mobility using a five-point scale. 

One hundred twenty-seven patients with retinitis pigmentosa returned the questionnaire 

that had been mailed to them. The authors applied the Rasch model to estimate an 

interval 'perceived visual ability for mobility' scale. Walking at night and avoiding 

bumping into low-lying objects were the most difficult for patients whereas moving about 

in the home and walking in familiar areas were the least difficult. Items such as using 

public transportation, being aware of another person's presence, and avoiding bumping 

into head-height objects were of average difficulty according to the interval scale. The 



same instrument administered in a face-to-face interview was later shown to be a valid 

measure of perceived ability for independent mobility of patients with glaucoma (Turano, 

Massof, & Quigley, 2002). 

Massof and Fletcher (2001) applied the Rasch model to a subset of items from the 

National Eye Institute Visual Functioning Questionnaire (NEI-VFQ) (Ellwein, Fletcher, 

Negrel, & Thulasiraj, 1995). This instrument was designed to assess health-related 

quality of life of patients with visual impairments. Twenty-seven of the 52 items of the 

NEI-VFQ were administered to 340 low-vision patients prior to beginning a low-vision 

rehabilitation program. Seventeen of the 27 items that require difficulty ratings produced 

a valid interval scale, whereas the remaining 10 items that required frequency or level of 

agreement ratings did not. The authors hypothesize that other confounding variables 

distributed in the patient sample, such as personality traits and living conditions, may 

differentially affect those items and subsequently affect model fit. Concentrating only on 

the 17 difficulty-rating items revealed that reading small print was the most difficult item 

(e.g., required a great degree of visual ability) while the easiest item that required the 

least visual ability was participating in social activities. The authors attempted to 

identify reasons that would explain misfit (standardized infit or outfit values > 3) among 

15 patients. Roughly half (n=6) had previous training in using prosthetic visual aides and 

another three had visual loss that was inconsistent with the type of loss the remaining 

sample had. The remaining six did not have anything identifiable about them that would 

explain their anomalous response to the NEI-VFQ items. Finally, items that require 

difficulty ratings fro the ALB used in the Becker et al. (1985) study and the ABS from 
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the Massof s 1998 study were shown to have a strong linear relationship to the extent that 

a common visual ability scale for the three studies could be constructed (Massof & 

Fletcher, 2001). 

The Veterans Affairs Low Vision Visual Functioning Questionnaire (VA LV 

VFQ-48) is a 48-item designed to detect skills veterans should develop in VA Blind 

Rehabilitation Services (BRS) programs (Stelmack et al., 2001). Content of the 48 items 

represent being able to perform activities at home, in the wider community, and at far, 

intermediate, and near distances. Patients are asked how difficult it is to perform the 

activities with conventional glasses/contact lenses, low vision devices or adaptive 

techniques by select one of five response choices: not difficult, slightly difficult, 

moderately difficult, extremely difficult, or impossible. Items are not scored if the 

difficulty with performing a task is not due to vision loss or if the patient does not 

perform the activity. The instrument was recently field tested with a sample of 117 

veterans pre-rehabilitation to evaluate the item and person parameters using Rasch 

analysis (Stelmack et al., 2003). Although the person and item maps suggest the items 

span the different levels of visual ability and that they map on well to the sample used, 

the authors were alerted to the possibility of a ceiling effect. That is, the questionnaire is 

unable to distinguish among persons with high levels of visual function, most likely those 

with near normal vision, Reading items required the most amount of visual ability while 

getting around indoors in places you know, keep clean, and get dressed required the least 

amount of ability. 
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Another instrument developed within the VA BRS is the 28-item Blind 

Rehabilitation Service Follow-up Outcome Survey (BRSFOutSur) (De FAune, Williams, 

& Welsh, 1999). The BRSFOutSur was designed to measure functional ability by 

sampling self-reported behaviors and perceptions about one's ability to complete tasks in 

four domains targeted by BRS: orientation and mobility, manual skills, visual skills, and 

communication and activities of daily living. As part of a calibration study (Babcock-

Parziale, Head, & McKnight, 2003), 13 of the 28 items were selected that correspond to 

items on the Functional Assessment of Self-reliance on Tasks (FAST), an instrument 

which is discussed presently. Patients were phoned approximately 3 months following 

the veteran's discharge from the BRS program and asked to rate their current ability to 

complete each of the 13 tasks independently by indicating it can be done with ''i-greal 

deal of assistance", "2-fl little assistance", or "3-no assistance(lndependently)". 

Following their report of current ability, patients were asked to retrospectively rate his or 

her ability to perform the same tasks prior to enrolling in blind rehabilitation. 

Retrospective ratings are subtracted from current ratings to generate a change score for 

functional independence. 

According to a Rasch analysis, all of the items fit the model with the exception of 

familiarized self to a new area at posttest. Despite adequate model fit, the BRSFOurSur 

was unable to discriminate between patients with different levels of functional 

independence. The authors speculate that the lack of variability was most likely due to 

the 3-point scale being used as a binary scale, particularly at posttest. A strong ceiling 

effect indicated that most patients were rating themselves a "3". There simply was not 



enough variabihty on the scalar to allo w for differentiation of patients at either time 

points to capture any reliable change. This finding is corroborated not only by the fact 

that 41% of the patients had the ability to successfully complete the 13 items prior to 

rehabilitation, but also by a subtle gain of 1 logit over time. Avoiding obstacles and 

watched television comfortably were the easiest items at both time points. Retrospective 

pretest placed read mail and assembled something as most difficult, but at posttest, read 

mail was the fourth most difficuh item having been replaced by assembled something, 

followed by familiarized self to a new area. Three of the four items that demonstrated 

any substantial decreases in difficulty were related to reading {read mail, communicated 

in writing, and read a magazine or book). 

Head and colleagues developed a geriatric functional status measure to assess 

treatment outcomes in vision rehabilitation (2000). The FAST (Functional Assessment of 

Self-reliance on Tasks) is an 11-item clinician-rated instrument that was developed to 

serve as a clinical screen that provides clinicians with information that is required to 

devise both treatment and discharge plans. In addition to acting as a screen, the FAST 

was designed capture change in veterans' functional ability to perform activities of daily 

living necessary to promote personal independence and fulfill traditional social roles. 

Each of the 11 items is rated at the goal level such that each goal represents the ability to 

perform a set of individual tasks associated it. Assessing financial management, for 

instance, requires the clinician to consider a veteran's ability to perform typical tasks 

associated with that goal, which includes being able to write checks, balance a 

checkbook, and organize financial records. Each item is rated on a 10-point scale, which 
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ranges from '"1-unable to perform the tasks or is a danger to self when attempting to 

perform tasks" to "10-excellent skills demonstrated with complete independence in all 

aspects of the item". Ratings are based on the veteran's ability to perform the tasks using 

low vision devices and other adaptive aids while performing the tasks, although this 

typically is only reflected it the discharge ratings. 

Data from 190 matched pretest-posttest clinical assessments were recently 

analyzed using a Rasch model as part of the calibration study discussed above (Babcock-

Parziale et al., 2003). Results support a valid interval scale for functional ability can be 

estimated using clinician-ratings to the FAST items. Patients at pretest were normally 

distributed across the items with a mean logit value about one less than the mean 

difficulty estimate for the items. This indicates that prior to rehabilitation, the majority of 

patients did not have the functional ability to complete the 11 FAST goals. Following 

rehabilitation, the patient mean ability estimate shifted substantially to about 2.5 logits 

above the item mean, indicating a strong training effect. All of the items fit the model 

except reading, which was a misfit at pretest, indicating that majority of veterans cannot 

read upon admission. It was, however, the item that demonstrated the greatest increase in 

functional ability from admission to discharge. Finally, item difficulty estimates were 

limited in their dispersion, which supports the fact that the FAST items perform as a 

screen. At pretest, the most difficuh items were reading and financial management, both 

reflections of the fact that many patients do not have access to reading aides at pretest. 

Personal management (i.e., grooming and dressing one's self) and Home & 

Neighborhood Travel were the easiest items. Following rehabilitation, reading became 



the easiest item, wliereas home maintenance and community mobility were the most 

ditTicuh items, tlie latter of which is probably a reflection of the older, generally less 

physically able population at the SWBRC. 

Six of the studies demonstrate that valid interval scales for visual functioning can 

be constructed from rating scale responses to items by visually impaired people. Rasch 

analysis of the BRSFOutSur was unable to generate an interval scale, most likely due to 

the restriction of range imposed by the 3-point scale. Regardless of response category, 

number of items or patient type, there is consistency across these studies in that reading 

was always the most difficult item (except for the posttest findings from Babcock-

Parziale et al., 2003 for both the FAST and the BRSFOutSur) and personal management 

or home travel were the easiest items. Most individuals do not have difficulty dressing 

themselves and the mobility item is most likely a reflection of familiarity with a person's 

home environment. 

National Statistics on Visual Impairment 

According to the National Institutes of Health (NIH), visual impairment is one of 

the 10 most prevalent causes of disability in the US (NIH, 1998). The National Eye 

Institute (NEI), a department within the NIH, defines vision impairment as any chronic 

visual deficit that impairs everyday function and is not correctable by ordinary eyeglasses 

or contact lenses (1998). Although progress has been made recently in the treatment and 

prevention of visual impairment, many causes of eye diseases still lack a cure. The vast 

majority of individuals with visual impairment are older adults. Over two-thirds of those 

who are visually impaired are over the age of 65. Approximately 34 million Americans 
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were over the age of 65 in 1995. Given the aging baby boomer population, it is estimated 

that by 2030, the number of seniors 65 years and older will double to at least 68 million. 

This projected increase in people who will require vision-related services is becoming a 

dominant of an issue in health care delivery. As such, a top research priority of the NEI 

is to more completely understand the effectiveness of low vision rehabilitation training 

programs that provide individuals with the skills and adaptive behaviors to be able to 

continue living as independently as is possible. Hence, valid and reliable measures are 

required to meet this objective. 

Low vision rehabilitation outcomes are also a primary focus within the 

Department of Veterans Affairs (VA). Estimates for 2005 suggest the number of 

veterans with severe visual impairment will be 854,000 and 890,000 in 2010 (Goodrich, 

1995). Recent statistics from the 2000 census indicate that those numbers will only begin 

to decline well into the next decade, which translates into increased efforts to provide 

effective low vision rehabilitation services with fewer dollai's of financial support 

(Capital Asset Realignment for Enhanced Services, accessed July 1, 2003). Creating the 

appropriate measurement tools to demonstrate their effectiveness can help policy-makers 

decide on retaining these much-needed services. 

Summary 

The review of the literature illustrates that investigators in low-vision and blind 

rehabilitation services have conducted rigorous measurement studies on the merit of 

instruments that are used to estimate treatment outcomes in patient functional abilities. 

The majority of them are based on patient responses to questions that are administered by 
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a clinician. Only one, the FAST, is based on clinician ratings. Also, the majority of 

studies analyzed pretest data with the exception of Stelmack et al. (2003) and Babcock-

Parziale et al. (2003) which considered posttest in addition to pretest scores. While the 

goal of this literature is to ensure that measures used to make judgments about treatment 

outcomes are valid and reliable, less attention has been paid as to whose viewpoint is 

being considered. A systematic approach to this question would consider the extent to 

which patients and clinicians are rating the same construct, specifically, functional ability 

and if they are not, to what degree and in what direction do they diverge. 

Research Questions 

The purpose of the present study is to establish a valid and reliable self-report 

measure of self-perceived functional ability. The goal of the analysis is to determine if 

self-report ratings differ from clinician ratings on the FAST or whether they provide 

supplementary or complimentary information. A number of research questions have been 

formulated to guide the investigator. 

1. What information emerges about differences/similarities between self-report and 

clinician ratings using traditional psychometric analyses (e.g., paired t-tests, 

correlations)? 

2. Do Rasch analyses yield similar results for self-report and clinician ratings in terms of 

2a. person ability and item difficulty maps? 

2b. person ability and item difficulty estimates? 

2c. person and item reliability and separation indices? 

2d. model fit statistics? 



3. Does a confirmatory factor analysis support a unidimensional construct in the self-

report and clinician ratings? 

Rationale for using Posttest Scores 

Pretest scores are potentially affected by biases. Cliange scores derived from 

reliable and valid self-report posttest scores and possibly unstable and unreliable pretest 

self-report scores have too much error to be considered useful for isolating confounds 

that mask true differences between clinical and self-report data. Therefore, determining 

reliability and construct validity of both clinician and self-report ratings before making 

comparisons should begin by focusing on posttest scores as they are the least 

contaminated. 

One bias that may be operating is lack of insight on the patient's part at pretest as 

to what it means to be able to function at different levels of visual impairment. Clinicians 

have the advantage of being trained to recognize and be familiar with the gamut of 

functional ability associated with varying degrees of vision loss. Patients, on the other 

hand, are not privy to this type of information. Hence, self-report pretest responses may 

be systematically biased not only from posttest responses, but also from clinician ratings. 

However, the rehabilitation process provides patients with an idea of what they are 

capable of doing and as a result, at posttest, they have a better understanding of 

functional ability and how to communicate about it. 

A second bias that may be operating is response shift. Current anecdotal evidence 

suggests that being around other veterans with varying degrees of visual loss gives them a 

more relevant or accurate perspective of themselves as having been better or worse off 



than they thought they were when they first arrived. Therefore, self-report pretest scores 

may be under- or overestimations of true functional ability and need to be adjusted by 

retrospective pretest (which will be addressed in a future study). Response shift may also 

inadvertently affect clinician ratings at pretest since patients may be shy or reluctant to 

reveal their actual capacities at admission or may be initially unmotivated based on 

limited expectations. 

Third, many of the item difficulty estimations may change from admission to 

discharge in the Rasch analysis because of the introduction of low-vision devices or 

aides. For instance, reading is a very difficult item at pretest, but it becomes much easier 

at posttest because the veterans are taught how to use devices that enhance readability of 

print. There is a drastic change in the item difficulty of this variable according to 

clinician ratings on the FAST (Babcock-Parziale et al., 2003), so the pretest score may 

not be the best to examine for construct validity. 

Raters may be better able to discriminate patient functioning at discharge than at 

admission. Conclusions about treatment outcomes are strengthened by using the same 

measuring system across time, but due to potential biases associated with pretest scores, 

discharge scores are preferred for their usefulness as a starting point (Magalhaes, Velozo, 

Pan & Weeks, 1993). 
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CHAPTER 2; STUDY 

Study Design 

The research study is observational in its design and uses a convenience sampling 

methodology. There is little reason to doubt that the sample of clinicians would not serve 

as an appropriate comparison group. It is a relatively homogeneous sample of masters' 

trained clinicians who have been trained to score the FAST and have demonstrated 

adequate inter-rater reliability. 

Method 

Instrument 

FAST; Clinician version 

The FAST is a clinician-rated instrument of functional performance on 11 broadly 

defined goals representing the most salient dimensions of personal independence for a 

geriatric veteran with visual impairments (see Appendix A) (Head et al., 2000). FAST 

was designed as a compromise between an in-depth, precise assessment requiring 

extensive time to administer and the practical requirements of the vision rehabilitation 

treatment providers. Individuals are observed and rated on their ability to perform a 

number of activities using any low vision devices, adaptive aids, and/or any skills 

acquired in rehabilitation. The goals and associated activities (in parentheses) are: 

1) Food preparation (organizing and planning a menu, preparing cold foods, 

preparing hot foods using either the stove top, oven, or microwave) 

2) Home safety (household cleaning, safety in the home, basic to advanced 

household repair tasks) 

3) Fine Motor Skills (recognizing, sorting, assembling things together) 



35 

4) Personal Management (telling time, telephone usage, personal grooming, 

dressing skills) 

5) Leisure Activities (playing cards & board games, working on favorite 

hobby, golfing) 

6) Financial Management (writing checks, balancing checkbook, organizing 

financial records) 

7) Personal Communication (taking messages and leaving messages for 

others) 

8) Reading (reading magazines and newspapers for more than '/z hour at a 

time) 

9) Home & Neighborhood Travel (travel in and around home, immediate 

neighborhood, crossing 2-lane streets, detecting curbs and navigating 

steps) 

10) Community Mobility (complex street crossings, travel in familiar and 

unfamiliar environments, including rural, semi-business or business areas) 

11) Shopping & Indoor Travel (travel in places where products are for sale 

such as grocery or drug stores and shopping malls, or in environments like 

airports, and locating signs to find what you need) 

The 10-point ordinal rating scale ranges from "1-unable to perform the tasks or is 

a danger to self when attempting to perform tasks" to "10-excellent skills demonstrated 

with complete independence in all aspects of the item". Four levels of functioning 

categorize the clinically judged criteria; Dependence (ratings 1-3), Limited Dependence 

(ratings 4-5), Limited Independence (ratings 6-8), and Independence (ratings 9-10). It is 

not necessary for all items to be rated since not everyone needs or wants training in all 

areas (e.g., some do not need to get training in the kitchen). Additional reasons for not 

assigning a number to an item might include a) training is unnecessary, b) veteran 
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declined training, c) veteran terminated training before completing program, d) veteran 

physically unable to perform task, e) cognitively unable to perform task, or f) another 

reason. Data are recorded as missing in these instances. 

Each veteran is assigned to one of four transdisciplinary teams that are composed 

of four discipline-specific vision rehabilitation specialists from the areas of living skills, 

manual skills, orientation and mobility, and visual skills. Just prior to discharge, the 

veteran's team meets to review the patient's progress and make changes to their treatment 

regime. During the meeting, each team member provides input about the veteran on tasks 

that are pertinent to their area of specialty. Through a consensus-building process, teams 

collectively select a single rating for each of the 11 items. This ratings process eliminates 

the need to assess interrater reliability since the process of reaching a consensus is 

equivalent to the development of high interrater reliability (Head et al., 2000). 

FAST; Self-report version 

In keeping stride with the patient-centered outcomes approach to evaluating 

program effectiveness, the FAST was modified to be utilized as a self-report instrument. 

Each item is prefaced by "On a scale from 1 to 10, using the devices that were issued to 

you and the training you've received, how would you rate your current ability to..." 

Veterans are instructed to use a 10-point scale on which a 1 represents "no ability to 

perform the task because of your vision loss" and 10 as "excellent ability, or the ability 

you possessed before your vision loss occurred." (see Appendix B). 

In an effort to achieve commensurability of self-report and clinician ratings, two 

issues of measurement were considered. The first was to retain the same wording for 



each item across rating forms, which was readily attainable for this study. The second 

focused on anchoring response categories on the self-report rating scale and was more 

difficult to realize. Since it is fairly likely that the phrase "completely unable to do 

something because of vision loss" has a shared meaning between patients and clinicians it 

was retained as the lower anchor. Anchoring response categories 2-10 posed a greater 

challenge that led to a solution to focus only on the upper-end, which reads as "excellent, 

or like the ability you had before your vision loss occurred." The decision was premised 

on the following reasoning: Clinicians are trained to rate patients on the FAST to ensure 

they understand the directions, which entails becoming familiar with the definition for 

each response category. Patients, on the other hand, are verbally given the instructions. 

Numeric analogue scales that range from 1 to 10 have been used in many areas of 

research and clinical rating forms (e.g., pain scales) and are therefore familiar to patients. 

However, defining each of the 8 categories in between 1 and 10 during a verbally-

administered interview to a generally geriatric population carries with it too great of a 

risk of confusing the patients at the expense of decreasing the signal-to-noise ratio. 

Procedure 

A single research staff member not directly involved in training veterans conducts 

individual face-to-face interviews upon discharge, part of which includes administering 

the self-report version of the FAST to veterans.- The study protocol was reviewed and 

approved by the University of Arizona's Institutional Review Board and informed 

consent was obtained from all patient participants. 
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Participants 

Subjects included 112 veterans who attended an inpatient blind rehabilitation 

program from March 2003 to August 2003. Their scores are matched with ratings made 

by the team of clinicians they were assigned to. Table 3 presents socio-demographic 

characteristics of the study participants. 

Table 3. Patient Characteristics 

Characteristics N (%) 
Gender 

Male 103 (92) 
Female 9 (9) 

Ethnicity 
African American 11 (10) 
Asian/Oriental 1 (1) 
Hispanic 9 (8) 
Caucasian (white) 91 (81) 

Living Situation 
Alone 36 (32) 
Spouse only 63 (56) 
Family 11 (10) 
Friend / Roommate 2 (2) 

Marital Status 
Single 5 (4) 
Married 70 (62) 
Divorced 16 (14) 
Separated 3 (3) 
Widowed 18 (16) 

Education 
8"^ grade or less 6 (5) 
Some High School 5 (4) 
High School 60 (54) 
Some College 18 (16) 
College Graduate 16 (14) 
Advanced College Degree 6 (5) 

Financial Status 
<$10K 13 (15) 
$10Kto$30K 57 (60) 
$3OK to $40K 15 (17) 
>$40K 8 (9) 
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In general, the sample comes from an older, male, Caucasian, married, legally 

blind veterans population who sought rehabilitation services for their visual problems. 

Patients' age ranged from 33 to 93 years (median, 78 years). Ninety-two percent are 

male and 81% are Caucasian. Over half (56%) live with their spouse (62% are married) 

and only 9% do not have a high school diploma. Sixty percent reported an income 

between $10,000 and $30,000. 

Age-related macular degeneration accounts for the majority of eye disorders 

(71%) in the veteran sample and 62% are impaired by a central field loss (see Table 4). 

Veterans admitted to the program are legally blind (i.e., visual acuity of 20/200 or worse) 

as determined by the Bailey Lovie Distance Chart (Bailey, Bullimore, Roasch, & Taylor, 

1991). Upon admission, the mean best corrected visual acuity was 1.1 log minimum 

angle of resolution (logMAR). At discharge, logMAR was 1.0, indicating that as a result 

of refraction (i.e., updated eyeglasses prescription), visual acuity in the best eye improves 

by one line on the distance chart. 

Table 4. Sample visual characteristics 

Visual System Disorders N (%) 
Primary Eye Disease 

Age-Related Macular Degeneration 79 (71) 
Diabetic Retinopathy 5 (4) 
Retinitis Pigmentosa 2 (2) 
Glaucoma 11 (10) 
Optic Atrophy 6 (5) 
Vascular Occlusion 1 (1) 
Other 8 (7) 

Field Loss 
Central 70 (62) 
Peripheral 11 (10) 
Mixed 21 (21) 
N/A 10 (9) 
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Data Analysis 

Several analyses were conducted to address the research questions. Preliminary 

analyses used classical test theory approaches to characterize the sample and test for 

mean differences between clinician and self-report ratings. Internal consistency of the 

FAST was calculated separately for clinician and self-report ratings with Cronbach's 

alpha. 

Rasch analysis was used to estimate an interval scale of self-perceived functional 

ability using WINSTEPS (Wright & Linacre, 2001), a computer program based on 

Master's (1982) and Andrich's (1978) version of the Rasch model for polytomous data. 

Person measures of "perceived functional ability" and the "required visual ability" to 

perform each of the 11 FAST items were both estimated. 

Finally, responses to the FAST were analyzed by confirmatory factor analysis 

using EQS 6.0 (Bentler, 2002). A maximum likelihood robust estimation procedure was 

used as the data were in raw score format and were not multivariate normally distributed. 

Overall fit of tested models was evaluated using the following goodness-of-fit indices and 

their recommended criteria: a non-significant goodness-of-fit chi-square (x"), 

comparative fit index value above .90 (CFI) (Bentler, 1988), and a root-mean-square-

error-approximation value less than .10 (RMSEA) (Hu & Bentler, 1999). Where 

appropriate, nested model comparisons were used to compare alternative models. 
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CHAPTER 3: RESULTS AND DISCUSSION 

Classical Test Theory 

A paired samples /-test was conducted to test for mean differences between 

clinician and self-report ratings. The average number of paired observations was 103 and 

ranged from 89 to 112. The range of observed pairs reflects the fact that veterans have 

differing needs and goals while in training (i.e., not all patients want or need to be trained 

in kitchen skills). Results displayed in Table 5 indicate that overall, veterans tended to 

rate their ability to perform daily activities better than the clinicians did with the 

exceptions of leisure activities, reading, and shopping/indoor travel. The largest 

significant mean difference in discharge ratings was for the reading variable. 

Tables. Paired sample statistics 

Means & S.D. 
Items N Clinician Self-report t 
1. Food Preparation 96 8.3 (1.1) 8.7 (1.4) -2.6t 
2. Home Safety 90 8.0 (1.4) 8.9 (1.7) -4.1:j; 
3. Fine Motor Skills 107 7.9 (1.5) 8.2 (1.8) -1.1 
4. Personal Management 112 8.8 (1.0) 9.7 (0.7) -7.7;i; 
5. Leisure Activities 111 8.7 (1.1) 8.4 (1.8) 1.4 
6. Financial Management 105 8.6 (1.1) 8.8 (1.6) -1.3 
7. Personal Communication 1 12 8.5 (1.2) 8.6 (1.9) -0.6 
8. Reading 112 9.3 (0.9) 8.2 (1.9) 5.8;j; 
9. Home/Neighborhood Travel 101 9.0 (1.3) 9.2 (1.2) -1.2 
10. Community Mobility 89 8.3 (1.4) 8.4 (1.7) -0.6 
11. Shopping/Indoor Travel 103 8.7 (1.3) 8.0 (1.9) 3.4:i; 
1-p<.01,;!;p<.001 

Coefficient alpha was used to estimate the internal consistency among the items 

for each set of ratings as it provides an indication of the degree of convergence among 



items hypothesized to represent the same construct. Alpha for both sets of ratings were 

moderately high with clinician ratings at .89 and self-report ratings at .82. 

The average raw score for clinician rating across the 11 FAST items was 8.5 with 

a standard deviation of 1.2 and ranged from 7.9 to 9.3. Item means for self-report ratings 

varied between 8.2 and 9.7 with an overall mean of 8.6 and a standard deviation of 1.6. 

Data for both sets of ratings are negatively skewed, indicating a strong training effect. 

The degree of similarity of standard deviations both within and across the two sets of 

ratings confirms training instructors' reports that toward the end of their training, 

veterans are similar in the performance on the 11 tasks targeted by the FAST. 

Rasch Analysis 

Two Rasch analyses were performed: one on the discharge clinician FAST ratings 

and another on the discharge self-report FAST ratings. 

Rasch analysis generates person item maps which are a visual way of evaluating 

patients' abilities to perform activhies on the FAST and the visual ability needed to 

perform each type of activity. The person item map in Figure 2 orders the level of 

clinician-rated functional ability of the patients and the level of item difficulty. The 

person measure distribution is located in the left-hand column. Each person is 

represented by an 'X'. Ordering of item difficulties is located in the right column. The 

most able persons (e.g., those with less visual loss) and the most difficult items (e.g., 

those that require more visual ability) are located at the top of the map. Three markers 

indicate dispersion of persons and items; 'M' represents the location of the mean 

measure; 'S' markers are placed one standard deviation away from the mean; 'T' markers 



indicate two standard deviations away from the mean. '+' signs indicate a distance of 1 

logit. A logit scale is an interval scale in which the unit intervals between the locations 

on the person item map have a consistent value or meaning (Bond & Fox, 2001). 

The distribution of person measures based on clinician ratings is skewed in a 

negative direction where the average is 3.21 logits higher than the mean of the items with 

a standard deviation of about 1.5, indicating that clinicians rate a large proportion of the 

patients as having adequate functional ability to complete the 11 FAST goals following 

rehabilitation. The items at the top of Figure 2, home safety wd fme motor skills require 

the greatest amount of visual ability (i.e., are the most difficult items). Reading and 

personal management are located at the bottom of the scale indicating that following 

rehabilitation, they are the easiest tasks. Personal communication and shopping&indoor 

travel are items of intermediate difficulty. The dispersion of item difficulty is limited, 

which indicates that the FAST items perform as a screen (i.e., an instrument that 

discriminates between two levels (e.g., success vs. failure) rather than many levels (e.g., 

the degree of independence)). This item hierarchy replicates that found in previous 

analyses of the FAST (Babcock-Parziale et al., 2003) with one exception; reading is one 

logit lower in this study. This is most likely a reflection of the shift in admission 

standards where patients are being admitted with less visual impairment and are 

subsequently rated as having more functional ability to accomplish the reading task. 
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Figure 2. Person Item Map of Clinician Ratings on the FAST at Discharge. 
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Figure 3. Person Item Map for Self-report FAST Discharge Ratings. 
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The distribution of self-reported functional ability estimates for persons in Figure 

3 is also positively skewed with a mean logit value of 2.31 (s.d. == 1,16). Self-report 

ratings placed shopping& indoor travel as the most difficult item, followed by reading. 

Personal management and home travel were the easiest items. Personal communication, 

leisure activities, and financial management were intermediate in terms of difficulty. 

Table 6 presents numerically what is displayed visually in Figures 2 and 3 for the 

item measures and confirms the hierarchy of items ordered by their level of difficulty 

(located in 'Item' column). The item dijjiculty estimates located in the 'Clinician' and 

'Self-report' columns correspond to the difference between the individual item measure 

and the mean item measure for all 11 items and are expressed in logits. Positive 

difficulty estimates indicate that the item requires greater visual ability than what is 

required by the average of the items, whereas negative values indicate that the item 

requires less visual ability than the average. 

Table 6. Item difficulty estimate logit values for clinician and self-report FAST ratings. 

Item Clinician Self-report 1 Clinician - Self-report 
Food Preparation .51 .03 .48 
Home Safety 1.21 -.25 .96 
Fine Motor Skills 1.20 .68 .52 
Personal Management -.74 -1.91 1.17 
Leisure Activities -.26 .J  J  .07 
Financial Management -.20 -.08 .12 
Personal Communication .00 .16 .16 
Reading -1.83 .75 1.08 
Home/Neighborhood Travel -.39 -.85 .46 
Community Mobility .69 .24 .45 
Shopping/Indoor Travel -.19 .89 .70 



A third Rasch analysis was performed on a data matrix that combined the two sets 

of ratings which doubled the number of items but retained the same number of persons. 

Figure 4 is a person item map of the results from this analysis where clinician ratings are 

indicated by prefacing the item with a 'c' and an's' for self-report data. Regardless of 

the fact that the item estimates are being estimated simultaneously for both clinician and 

self-report, items retain their hierarchies that were seen in Figures 2 and 3. This mapping 

technique has the advantage of being able to see how close in proximity the item 

difficulty estimates are for each item across the two ratings. However, it is not an 

accurate representation of the true difference in difficulty estimates. Plotting the actual 

estimates is shown in Figure 5. 
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Figure 4. Person Item Map combining Clinician and Self-report Ratings in one Rasch 
Analysis. Items prefaced with 'c' indicate clinician ratings and's' indicate self-report. 
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Figure 5 displays useful information about the relationship between item 

difficulty estimates. If clinicians and patients were in full agreement about item 

difficulty, points in the plot would fall along a 45 degree line. However, as can be seen, 

this is not the case, nor would we expect them to be given the subjective nature of the 

data. Absolute differences between clinician and self-report logit values for item 

difficulty estimates are presented in the last column in Table 6 and pertain to the 

following discussion. 

Items for which clinicians and patients were in agreement about item difficulty to 

within Vi logit were personal commiimcalion (pcomm), leisure {\c\sy), fmancial 

management (financ), and /dot/preparation (food). Clinicians and patients also agreed 

that fine motor skills (finem) and community mobility (comtrvl) .were relatively harder 

items, yet patients did not perceive them to be as difficult. 

Figure 5. Item Measures Estimated from Clinician FAST Discharge Ratings Versus 
those Estimated from Self-report FAST Discharge Ratings. 
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Patients did, liovvever, rate reading (read) and shopping & indoor travel (shop) as 

nicirlcediy more difficult, Reading was, in fact, diametrically opposite in direction and, to 

a lesser extent, magnitude (i.e., patients perceived it to be one of the most difficult items 

and clinicians perceived it to be the easiest). Clinician ratings for shopping & indoor 

travel suggest they perceive the patients to be more able to perform the tasks associated 

with that variable than the patients themselves do. 

Finally, honie & neighborhood travel (hometrvl) and personal management 

(pmanag) were considered easy items by both clinicians and patients but not to the same 

extent. Patients found tasks associated with home & neighborhood travel slightly less 

difficult than how clinicians rated them on that item. Not only was personal management 

the easiest item according to patients, it was the most discrepant (i.e., largest item logit 

difference at 1.17 displayed in Table 9). 

Rating Scale Usage 

Another useful source of information that can help us to understand more clearly 

how items are behaving is to evaluate how respondents are utilizing each of the response 

categories on the 10-point scale. Table 7 displays a matrix of the frequency with which 

each response category was endorsed for each item by clinician and self-report ratings, 

respectively. To begin with, the distributions of category frequencies (i.e., the observed 

count in each numbered column) in both sets of ratings are negatively skewed. Linacre 

(1999) suggests that irregular distributions, including those that are highly skewed, are 

preferred less than normal distributions. In this case, however, the irregular distribution 

is compatible with the reasoning that the FAST functions as a screen and the majority of 



patients at discharge are able to perform the 11 FAST tasks. This ceiling effect has also 

been observed in previous analyses of clinician-rated FAST scores at discharge 

(Babcock-Parziale et al., 2003) and the self-report VA LV VFQ-48, also at discharge 

(Stelmack et al., 2003) and with other self-report instruments. 

Table 7. Rating scale usage for clinician and self-report ratings. 

Clinician Ratings 
Item 1 2 3 4 5 6 7 8 9 10 
Food Prep 1 8 12 25 43 8 
Home Safety 5 2 9 9 24 38 6 
Fine Motor Skills 1 1 1 7 8 15 30 36 8 
Personal Management 1 J) 6 23 49 30 
Leisure Activities 2 4 4 31 47 23 
Financial Management 1 1 1 2 10 21 56 15 
Personal Communication I 2 5 8 29 50 17 
Reading 2 5 12 33 60 
Home/Neighborhood Travel 3 1 2 4 19 29 45 
Community Mobility 2 1 2 3 14 23 31 17 
Shopping&Indoor Travel 2 1 2 14 19 34 33 
Total 0 2 o 

J 14 20 48 101 256 446 262 

Self-report Ratings 
Item 1 2 3 4 5 6 7 8 9 10 
Food Prep 1 10 5 23 17 40 
Home Safety 1 1 1 2 4 8 12 13 50 
Fine Motor Skills 1 1 1 10 5 12 31 15 31 
Personal Management 2 8 10 92 
Leisure Activities 1 1 8 7 9 25 14 46 
Financial Management I 6 6 4 17 16 55 
Personal Communication 2 1 1 1 5 3 6 23 14 56 
Reading 3 3 6 6 15 29 8 42 
Home/Neighborhood Travel 1 4 7 10 21 58 
Community Mobili ty I 1 4  4 9 22 16 32 
Shopping&Indoor Travel 1 4 9 9 9 25 14 32 
Total 6 2 8 11 52 59 86 225 158 447 



In general, clinicians and patients tended to endorse each of the 10 response 

categories to the same extent across all items with a few noteworthy exceptions. First, 

patients endorsed ' 1' in 6 instances whereas clinicians did not even use it. Patients were 

also more liberal in their endorsement of '5' (n = 52) in contrast to clinicians who 

endorsed it half as much (n = 20). Finally, there is a strong reversal between the two 

samples in terms of endorsing categories 9 and 10. Patients endorsed '9' 14% of the time 

(161/1145, where 1145 is the sum of all category endorsements by self-report) and "10' 

47% of the time. Conversely, clinicians used '9' 39% of the time (446/1152, where 1152 

is the sum of all category endorsements by clinicians) and '10' was used 23% of the time. 

This pattern is reflected in the generally higher scores for self-report seen in the paired t-

tests and in Figure 5, which illustrated relationships between item difficulty for clinician 

and self-report ratings. 

Although scale usage is generally similar for clinicians and patients across items, 

turning our attention to individual items reveals some discrepancies, most notably for 

reading, personal management, and shopping/indoor travel. Adding 9's and lO's for the 

patient responses to reading totaled 50, whereas for clinicians the sum total was almost 

double (93). Patients were more frugal with the higher categories and opted just as 

equally for 7's and 8's (sum of 44) versus a sum total of 17 for clinicians. 

For shopping/indoor travel, patients' scores were more spread across the response 

categories and overall more depressed than how clinicians rated them. Whereas the sum 

total of 9's and lO's for patients was 46, clinician ratings were clustered at the upper end 

(sura total = 67). 
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ViwdWy, personal management revealed the most restricted range of variance in 

category usage for patients. Practically all patients rtited themselves as a 9 or a 10 (n = 

102) and no one rated his or herself lower than a 7. Clinicians, on the other hand, were 

more willing to endorse patients' ability to perform that particular task as low as a 5, with 

scores centered more around '9'. 

Construct Validity and Model Fit 

Construct validity, or how well the FAST measures the unidimensional construct 

of functional ability, is determined empirically by two fit statistics, outfit and infit. Both 

are chi-square distributed mean square statistics that identify those items and persons 

whose patterns of responses deviate more than expected by the Rasch model. 

The outlier-sensitive outfit statistic is sensitive to the influence of anomalous 

responses to one or two items by a person or a few anomalously responding people to an 

item. Large residuals are captured by the outfit statistic when an atypical value occurs. 

The infit statistic is an information-weighted sum that favors the performance of persons 

closer to the item value because these values are thought to be more reliable that the 

outlying values. Large infit values indicate inconsistent responses to these items relative 

to rating patterns to the other items. Values for either statistic close to 1.0 indicate the 

variability in responses approximates that expected by the model. Values above or below 

1.0 suggest variability in the response patterns is greater or less than that expected by the 

model. Standardizing mean square values (Zstd) approximates a normalized distribution 

with an expected mean of 0 and an SD 1.0. Values greater or less than 2 SD indicate less 

compatibility with the model than expected, or what is referred to as misfit. 
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Table 8. Item fit statistics from Rasch analysis for clinician and self-report ratings. 

Item 

Clinician Ratings 
infit Outfit 

MNSQ Zstd MNSQ Zstd 

Self-report Ratings 
Infit Outfit 

MNSQ Zstd MNSQ Zstd 
Food Preparation 0.9 -0.7 0.9 -0.4 0.9 -0.6 0.9 -0.6 
Home Safety 0.9 -0.5 0.9 -0.5 1.3 1.3 1.4 1.4 
Fine Motor Skills 0.9 -0.3 0.9 -0.4 0.9 -0.3 1.0 0.1 
Personal Maintenance 0.9 -0.4 0.9 -0.4 1.4 1.4 1.0 0.1 
Leisure Activities 0.9 -0.4 0.9 -0.3 1.1 0.9 1.2 1,0 
Financial Management 1.3 1.4 1.3 1.5 1.1 0.4 1.0 -0.2 
Personal Communication 1.0 0.2 1.3 1.6 1.1 0.6 0.9 -0.6 
Reading 1.2 0.8 1.1 0.2 1.2 L2 1.2 1.1 
Home Travel 1.2 0.9 0.9 -0.5 0.9 -0.5 0.8 

O
O

 O
 

i 

Community Mobility 0.8 -1.3 0.9 -0.9 0.8 -1.4 0.9 -0.5 
Shopping & Indoor Travel 0.9 -0.3 0.9 -0.5 0.7 -2.1 0.7 -2.1 

Table 8 presents item fit statistics for clinician and self-report ratings, 

respectively. Fit statistics for the item measures indicate that all FAST items rated by 

clinicians fit well (i.e., all Zstd values are within ± 2 SD). The infit mean squares range 

between 0.8 - 1.3 and the outfit mean squares between 0.9 - 1.3. Ranges of mean square 

fit statistics were similar for self-report ratings (infit and outfit ranged between 0.7 - 1.4). 

Shopping was the only exception and was marginal in terms of misfit (Zstd = -2.1). 

A critical question for this study that needs to be addressed is whether both 

versions of the FAST (i.e., clinician-rated vs. self-report) measure the same underlying 

construct of functional ability. The key issue is whether the performances of patients on 

both versions are similar enough to sustain the argument that the single dimension being 

assessed on each version is the same for both. Figure 6 is a scatterplot of each pair of 

results for each patient using the Rasch-niodeled ability estimate measures (in logits). 

Error estimates for each and every person ability estimate were used to construct 95% 



55 

confidence intervals to see whether the distribution of the plotted ability estimates is 

close enough to the modeled relationship for the measures to be regarded as sufficiently 

identical (i.e., identical within the limits of measurement error). Hash marks indicate the 

upper and lower 95% confidence intervals and circles represent paired person ability 

estimates. 

Figure 6. Person Measures Estimated from Clinician FAST Discharge Ratings Versus 
those Estimated from Self-report FAST Discharge Ratings. 
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For the current study, it seems reasonable to argue that the two versions may be 

regarded as measuring the same underlying trait of functional ability. This visual 

inspection of the data is supported by a significant correlation of .42 between the paired 

ability estimates. 

Reliability 

Reliable measures indicate the percentage of the observed response that is 

reproducible. High reliability indicates measurement precision and consistency. 

Reliability is estimated from 0 to 1.0, where a value of 1.0 indicates that all observed 

variance is due to the variance in the measure (i.e., none of the observed variability can 

be attributed to measurement error) (Turano et al., 2002). The item reliability index 

indicates the extent to which a set of items would produce similar estimates if 

administered to another sample of veterans with comparable visual abilities. The high 

item reliability estimates (.94 for clinicians; .93 for self-report data) (see Table 9 below) 

indicate stability of the items and allows us to infer that items on the FAST would 

distinguish variations in levels of functional ability with a comparable sample of veterans 

(Bond & Fox, 2001). 

Table 9. Global fit statistics of person and item parameters for functional ability 

Parameter Measure Separation Reliability Average Average 
mean (s.d.) Index Infit Outfit 

MNSQ MNSQ 
Person 

clinician 3.21 (1.46) 1.70 0.74 
self-report 2.31 (1.16) 1.40 0.66 

1.01 
1.03 

1.01 
1.01 

Item 

clinician 0.00 (0.84) 3.82 0.94 
self-report 0.00 (0.77) 3.74 0.93 

1.00 

1.04 
1.01 
.99 



The person reliability index indicates how well people would retain their same 

placement along the functional ability continuum across other similar items measuring 

the same construct. Values closer to 1.0 mean less variability in the measurement 

distribution can be attributed to measurement error (Turano et al., 1999). Person 

reliability values displayed in Table 9 were moderate in both the clinician (0.74) and self-

report (0.66) data. Although these are not as strong as the item reliability estimates, it is 

not unexpected since persons tend to be noisier than items. These figures also reflect a 

restricted range of ability meaning that at discharge, more patients are able to do more of 

the 11 FAST tasks. 

Reliability can also be interpreted as indices of person and item separation, or 

how broadly the measures are distributed along the functional ability construct relative to 

the estimation error. Instruments that have high content validity are able to have items 

that are distributed sufficiently to measure meaningful differences among persons. The 

separation index is the standard deviation of the person or item measure distribution in 

standard error units. The separation indices were 1.70 for the person measures and 3.82 

for the item measures in the clinical ratings. According to Wright and Masters (1989, pg. 

92), this means that there are two statistically resolvable levels of person measures and 

five levels of item measures. The clinician-rated FAST is able to discriminate between 

persons with different levels of functional abilities since the minimum criterion to 

distinguish groups is 2.0. The five item strata correspond to how many clusters appear in 

person item maps (i.e., Figures 2 and 3). For instance, in Figure 2, reading is separated 
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from personal management a.?, fine motor skills and home safety are separated from 

conwmnity mobility and /ooJpreparation. 

Separation indices for self-report ratings were not much different from clinician 

ratings. Person separation index was 1.4 and 3.74 for item measures. Using Wright and 

Master's formula (1982), these values indicate that the self-report FAST is able to 

distinguish at least two groups of veterans (e.g., successful and unsuccessful 

rehabilitative experiences) and four strata of item difficulties. 

Confirmatory Factor Analysis 

To confirm the unidimensional structure found in the Rasch analyses, a one-factor 

model was tested separately for clinician and self-report ratings using a confirmatory 

factor analytic approach. 

Results for both analyses are presented in Table 10. A one-factor model provided 

an adequate fit for both clinician and self-report rating data supporting the results found 

in the Rasch analysis. The chi-square value for clinician ratings was non-significant 

2 (X ( 4 4 )  = 78.9) and the CFI and RMSEA both very closely approximated the cut-off 

criteria (CFI = .91, RMSEA = .10). Results were similar but somewhat stronger for self-

report data. The chi-square was non-significant (x^(44) = 57.5) and values for CFI and 

RMSEA were even better (CFI = .93; RMSEA = .07). Although both analyses yielded 

similar model fit values, the factor loadings v/ere not always in agreement. 
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Table 10. Standardized factor loadings and model fit statistics for a one-factor model of 
clinician and self-report ratings on the FAST 

Item Clinician Self-report 
Food Preparation .57 .54 
Home Maintenance .74 .46 
Fine Motor Skills .79 .60 
Personal Management .52 .41 
Leisure Activities .78 .30 
Financial Management .62 .43 
Personal Communication .70 .72 
Reading .42 .50 
Home&Neighborhood Travel .52 .68 
Community Mobility .62 .71 
Shopping/indoor Travel .63 .69 

1 78.9 57.5 
Df 44 44 
CFI .91 .93 
RMSEA .10 .07 

Finally, a multisample analysis was conducted to determine the invariance of the 

one-factor model structure by constraining factor loadings across the two data sets. The 

chi-square fit of the model was non-significant (x"(98) = 156.6) and the CFI was equal to 

.90 while the RMSEA was .06. Results from this analysis demonstrate a reasonably 

acceptable level of invariance for a one-factor model and supports the unidimensional 

model that the Rasch analysis was able to demonstrate for FAST ratings. 



CHAPTER 4: CONCLUSIONS 

The results from this study demonstrate that items on the self-report FAST can be 

used to estimate an interval scale of functional ability for patients with low vision. 

According to the Rasch analysis, it is a valid instrument for measuring a unidimensional 

construct of self-perceived functional ability. The unidimensional structure of functional 

ability was further supported by subjecting the data to a confirmatory factor analysis. 

Measurement properties of the clinician-rated FAST replicated those established 

in previous analyses using up to 500 cases (Babcock-Parziale, personal communication), 

making the examination of self-report ratings and comparisons to clinician ratings niore 

robust. Given the relatively high level of agreement between clinician and patient ratings 

on the 11 FAST items in this study, self-report data are a valid and reliable source of 

information for assessing functional ability at discharge following low-vision 

rehabilitation and may supplement clinician ratings for the majority of items. 

Overall, patients rated themselves as functioning better than how clinicians rated 

them. This pattern was substantiated best by examining the distribution of responses in 

each of the 10 scalar values and to a lesser extent in the paired t-test analysis which 

revealed clinicians were more conservative in their endorsing higher categories. Higher 

scores in self-ratings may be attributable to a halo effect (i.e., overestimates of visual 

ability because the patients had not yet had experience performing activities outside the 

rehabilitation setting). A weaker, but still plausible explanation may be that patients 

respond in such a way as to make it appear as though they gained more from the 



rehabilitation program than they actually might have as a gesture of appreciation for their 

instructors. 

There were three exceptions to agreement between clinician and self-report item 

difficulty estimates for reading, personal management, and shopping & indoor travel. 

The reason for these discrepancies may be attributable to patient expectations and/or 

wording of an item. 

In the case of reading, patient ratings indicate they perceived it to be the second-

most difficult item whereas clinicians rated it as the easiest. What may be accounting for 

this difference are patient expectations. For instance, patients may be entering the 

program with the expectation that they are going to be able to read again with the same 

ability they had before their vision loss occurred. In rehabilitation, patients are taught 

how to use prosthetic devices (i.e., magnifying glasses) and closed-circuit televisions 

(CCTV) that enable them to enlarge print so they can actually see and read it. However, 

patients may realize their ability to read is not the same as it was before and their lower 

self-perceived ability to read may be a reflection of their unmet expectations. Related to 

this discrepancy between clinician and patient self-report ratings may be the criteria on 

which patients are being judged. Whereas patients may be using the criteria explained 

above (i.e., expectations), clinicians' ratings may be taking into consideration the 

patients' proficiency at using the devices. Elements of patient expectations are being 

explored in a future study at the SWBRC and the influence they have on self-report 

ratings on the FAST. 



Personal management was an item on wiiich patients and clinicians were in 

disagreement; patients rated it as the easiest item as did clinicians, but not to the same 

extent. It is entirely plausible that the reason for this discrepancy lies with the wording of 

the item. Asking a patient to rate his or her current ability at ".. .getting yourself up. 

dressed, and ready to go out somewhere" is probably much too broad a criteria compared 

to what the clinicians use (i.e., dressing skills, personal grooming, time management). 

Providing more specific exemplars for patients may bring clinician and self-report ratings 

into better alignment. 

Finally, patients also rated shopping and indoor travel as the most difficult item 

whereas clinicians rated it relatively easy. Again, it may be a difference in criteria. 

Patients are asked to rate their ability to . .get around while you are out and about in 

places like a grocery store, a mall, or airport and follow signs to locate what you need." 

The way it is worded, this item is probably performing more as a low-vision task in self-

report ratings. The proximity to reading in terms of item difficulty also supports this 

hypothesis. Clinicians, on the other hand, may be taking into consideration issues of 

mobility more so than the low-vision task associated with being able to locate items in a 

store. Detangling that item could improve the congruity between ratings. 

The first step for determining the effectiveness of low-vision rehabilitation using 

a patient-centered outcomes approach was achieved by establishing the measurement 

properties of a valid and reliable post-rehabilitation self-report measure of functional 

ability in patients with visual loss. The next step entails validating how the FAST self-

report items behave as measures of pre-rehabilitation self-assessed functional ability 



using Rascli modeling techniques. Along with validity, the reliability needs to be 

established for both persons and items with the expectation that persons would change in 

a reliable fashion and items would not. A sample size similar to the one used in this 

study would be adequate; a sample size with an average of 100 cases has an associated 

95% confidence interval of items remaining stable to within '/2 a logit over time (Linacre. 
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APPENDIX A: Clinician-rated version of the FAST 

FUNCTIONAL ASSESSMENT of SELF-RELIANCE on TASKS for Vision 
Rehabilitation 

Independence 

10 Excellent skills demonstrated with complete 

independence in all aspects of the item. Skills are 

well integrated, personal confidence is high, 

demonstrated potential for problem solving and transfer 

oFskills is evident. Integration of devices{s) is excellent. 

9 Very Good skills are demonstrated with 

independence in 90% of the aspects for the item. 

Problems with confidence and problem solving are 

infrequent, continued instruction is discretionary and 

Focuses on increasing ability to transfer of skills. 

Integration oFdevice(s) is very good. 

Limited Independence 

8 Good skills are demonstrated with independence in 

80% of the aspects for the item. No task problems or 

difficulties observed, needs more instruction to improve 

personal confidence and problem solving abilities. 

Integration of device(s) is good. 

7 Above Average skills demonstrated with 

independence in 70% of the aspects for the item. 

Individual steps in a sequence may be confused, and 

consistency, pace and personal confidence could be 

improved with additional instruction. Integration of 

device(s) is above average. 

6 Average skills demonstrated with independence in 

60% of the aspects for the item. Problems or 

difficulties with some components of the task remain, 

pace, confidence and personal ability are marginal 

acceptable. Minimal ability to meet personal needs is 

apparent. Integration of device(s) is average. 

Limited Dependence 

5 Below Average skills demonstrated with dependence 

in 50% of the aspects for the item. Persistent problems 

with accuracy or difficulties remain with task parts 

rather than the entire task and unable to meet personal 

needs. Some confusion remains but safety is not a 

concern. Integration of device(s) is below average. 

4 Poor skills demonstrated with dependence in 60'!^i of 

the aspects of the item. Severe problems or difficulties 

observed completing tasks independently and occasional 

safety issues remain a concern. Confusion is apparent. 

Integration of device(s) is poor. 

Dependence 

3 Very Poor skills demonstrated with unacceptable 

performances of task components without supervision or 

inconsistent safety and memory are the primary 

concerns. Integration of device{s) is very poor. 

2 Extremely Poor skills demonstrated with severe 

problem in safety or totally dependent upon help for task 

completion. Integration of device(s) is extremely poor. 

1 Unable to perform tasks or is a danger to self when 

attempting to perform tasks. Unable to use device(s). 

Circle the letter denoting the reason for no score al 

discharge. 

(A) Skills sufficient, training unnecessary. 

(B) Veteran decline training. 

(C) Veteran terminated training before 

completion. 

(D) Veteran physicially unable to perform 

the task. 

(E) Cognitive unable to perform task. 

(F) Other, specify reason. 

Food Preparation 

Admit 
1 2 3 4 5 6 7 8 9  1 0  

Discharge 

1 2 3 4 5 6 7 8 9 10 A/B/C/D/E/F 

Home Maintenance 1 2 3 4 5 6 7 8 9  1 0  1 2 3 4 5 6 7 8 9  1 0  A / B / C / D / E / F  

Fine Motor Skills & 

Dexterity 

1 2 3 4 5 6 7 8 9  1 0  1 2 3 4 5 6 7 8 9 10 A/B/C/D/E/F 

Personal Management 1 2 3 4 5 6 7 8 9  1 0  1 2 3 4 5 6 7 8 9  1 0  A / B / C / D / E / F  

Leisure Activities 1 2 3 4 5 6 7 8 9  1 0  1 2 3 4 5 6 7 8 9  1 0  A / B / C / D / E / F  

Financial Management 1 2 3 4 5 6 7 8 9  1 0  1 2 3 4 5 6 7 8 9  1 0  A / B / C / D / E / F  

Personal Communication 1 2 3 4 5 6 7 8 9  1 0  1 2 3 4 5 6 7 8 9  1 0  A / B / C / D / E / F  

Long-term Reading 1 2 3 4 5 6 7 8 9  1 0  1 2 3 4 5 6 7 8 9  1 0  A / B / C / D / E / F  

Home and Neighborhood 

Travel 

1 2 3 4 5 6 7 8 9  1 0  1 2 3 4 5 6 7 8 9  1 0  A / B / C / D / E / F  

Community Mobility 1 2 3 4  5  6 7 8 9  1 0  1 2 3 4 5 6 7 8 9  1 0  A / B / C / D / E / F  

Shopping & Indoor Travel 1 2 3 4 5 6 7 8 9  1 0  1 2 3 4 5 6 7 8 9  1 0  A / B / C / D / E / F  
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APPENDIX B: Self-report version of the FAST 

FAST: FUNCTIONAL ASSESSMENT OF SELF-RELIANCE ON TASK: 
DISCHARGE 

I am going to asic you to rate your ability to perform a number of daily activities 
independently using the devices that were issued to you along with the training you have 
received. I want you to rate yourself using a scale from 1 to 10. Think of number 1 on 
the scale as representing no ability to perform the task because of your vision loss. Think 
of 10 as excellent ability, or the ability you possessed before your vision problems 
occurred. 

The first area that I'd like you to rate is Food Preparation. 

Score Physical Someone Not 
Item (1 to 10) Reason Else Interested 

1. On a scale of 1 to 10, using the devices that 
will be issued to you and the training that you 
have received, how would you rate your current 
ability to safely get around in the kitchen so you 
can prepare food for yourself using the stove top, 
oven or microwave? 
Comments; 

2. On a scale of 1 to 10, using the devices that 
will be issued to you and the training that you 
have received, how would you rate your current 
ability at maintaining the safety of your home, 
such as changing a light bulb or changing 
batteries in flashlights and smoke detectors? 
Comments: 

3. On a scale of 1 to 10, using the devices that 
will be issued to you and the training that you 
have received, how would you rate your current 
ability to use your hands when you can't see 
what you are doing, such as recognizing familiar 
and unfamiliar items, assembling something or 
using a tool or kitchen utensil such as a knife? 
Comments: 
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Score Physical Someone Not 

Item (1 to 10) Reason Else Interested 

4. On a scale of 1 to 10, using the devices that 
will be issued to you and the training that you 
have received, how would you rate your current 
ability to get yourself up, dressed, and ready to 
go out somewhere? 
Comments: 

5. On a scale of 1 to 10, using the devices that 
will be issued to you and the training that you 
have received, how would you rate your current 
ability to take part in doing things you like to do, 
such as working on your favorite hobby, 
watching TV, or playing cards and board games? 
Comments: 

6. On a scale of 1 to 10, using the devices that 
will be issued to you and the training that you 
have received, how would you rate your current 
ability to manage your finances, which would 
include writing checks, balancing your 
checkbook and organizing your financial 
records? 
Comments: 

7. On a scale of 1 to 10, using the devices that 
will be issued to you and the training that you 
have received, how would you rate your current 
ability to manage your personal communication 
needs by taking messages and leaving messages 
for others? 
Comments: 

8. On a scale of 1 to 10, using the devices that 
will be issued to you and the training that you 
have received, how would you rate your current 
ability to read magazines and newspapers for 
more than I/2 hour at a time? 
Comments: 
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Score Physical Someone Not 
Item (1 to 10) Reason Else Interested 

9. On a scale of 1 to 10, using tiie devices tiiat 
will be issued to you and the training that you 
have received, how would you rate your current 
ability to get around your neighborhood safely, 
which includes avoiding obstacles, crossing 2-
lane streets and negotiating curbs, steps or stairs? 
Comments: 

10. On a scale of 1 to 10, using the devices that 
will be issued to you and the training that you 
have received, how would you rate your current 
ability to cross busier streets, travel in a variety 
of environments such as rural, semi-business or 
business areas and use public transportation? 
Comments: 

11. On a scale from 1 to 10, using the devices 
that will be issued to you and the training that 
you have received, how would you rate your 
current ability to get around while you are out 
and about in places like a grocery store, a mall, or 
airport and follow signs to locate what you need? 
Comments: 



68 

REFERENCES 

Andresen, E.M., Valile, V.J., & Lollar, D. (2001). Proxy reliability: Health-related 
quality of life (HRQoL) measures for people with disability. Quality of Life Research, 
10,609-619. 

Andrich, D. (1978). Application of a psychometric rating model to ordered 
categories which are scored with successive integers. Applied Psychological 
Measurement, 2(4), 581-594. 

Babcock, J.L., Goodrich, G.L., Head, D.N., & Boyless, J.A. (2000). Developing 
geriatric training outcome assessments in vision rehabilitation. Journal of Visual 
Impairment & Blindness, 94(5), 307-321. 

Babcock-Parziale, J.L., Head, D.N., & McKnight, P.E. (2003). Calibrating 
clinical and self-report measures in blind rehabilitation. Manuscript in preparation. 

Bachrach, C.A. (2000). Self-reporting sensitive events and characteristics. In 
A.A. Stone, J.S. Turldcan, C.A. Bachrach, J.B. Jobe, H.S. Kurtzman, & V.S. Cain (Eds.), 
Science of Self-report: Implications for Research and Practice (pp. 101-103). Mahwah, 
NJ: Lawrence Erlbaum Associates, Inc. 

Bailey, I.L., Bulhniore, M.A., Roasch, T.W., & Taylor, H.R. (1991). Clinical 
grading and the effects of scaling. Investigative Ophthalmology & Visual Science, 32, 
422-432. 

Becker, S.W., Lambert, R.W., Schulz, E.M., Wright, B.D., & Burnet, D.L, 
(1985). An instrument to measure the activity level of the blind. International Journal of 
Rehabilitation Research, 8, 415-424. 

Bentler, P. (1988). Comparative fit indexes in structural models. Psychological 
Bulletin, 107, 238-246. 

Benter, P. (2002). EQS for Windows (Version 6.0 Beta Build) [Computer 
Software]. Multivariate Software, Inc. 

Biddle, D., Elliott, P., Creamer, M., Forbes, D., & Devilly, G.J. (2002). Self-
reported problems: a comparison between PTSD-diagnosed veterans, their spouses, and 
clinicians. Behaviour Research and Therapy, 40, 835-865. 

Biggs, M.M., Shores-Wilson, K., Rush, J.A., Carmody, T.J., Trivedi, M.H., & 
Crismon, M.L (2000). A comparison of alternative assessments of depressive symptom 
severity: a pilot study. Psychiatry Research, 96, 269-279. 



69 

Bond, T.G., & Fox, C.M. (2001). Applying the Rasch Model: fundamental 
measurement in the human sciences. Mahwah, NJ; Lawrence Erlbaum Associates. 

Capital Asset Realignment for Enhanced Services (CARES) Summary Legally 
Blind FY 1990-2025. Accessed July 1, 2003; 
http;//www. varrd.emory.edu/brc/CARES%20Data/exesum.htm. 

Cella, D., & Chang, C. (2000). Response to Hays et al and McHorney and Cohen; 
A discussion of item response theory and its application in health status assessment. 
Medical Care, 38(9 Suppl. 2), 66-72. 

Clancy, C.M., & Eisenberg, J.M. (1998). Outcomes research; measuring the end 
results of health care. Science, 282(5387), 245-246. 

Cohen, M.E., & Marino, R.J. (2000), The tools of disability outcomes research 
functional status measures. Archives of Physical Medicine and Rehabilitation, 81 (Suppl. 
2), 21-29. 

Corominas, A., Adan, A. & Guerrero, T. (2003). Global clinical change; 
differences between the patients' and the clinician's assessment throughout the treatment 
of a depressive episode. Psychiatry On-Line. Available 
http;//www.priory.com/psycli/cormina.htm. 

De I'Aune, W.R., Williams, M.D. & Welsh, R.L. (1999). Outcome assessment of 
the rehabilitation of the visually impaired. Journal of RehabiUtation Research and 
Development, 36(4), 273-293. 

Delaney, A.M. & Nuttall, R.L. (1978). Assessing the needs of a blind client 
population. Journal of Visual Impairment and Blindness, 72, 46-54. 

Duncan, P.W., Lai, S.M., Bode, R.K., Perera, S., & DeRosa, J. (2003). Stroke 
Impact Scale-16; A brief assessment of physical function. Neurology, 60(2), 291-296. 

Eichenberger, A. & Rossler, W. (2000). Comparison of self-ratings and therapist 
ratings of outpatients' psychosocial status. The Journal of Nervous and Mental Disease, 
188(5), 297-300. 

Ellwem, L.B., Fletcher, A., Negerl, A.D., & Thulasirag, R.D. (1995). Quality of 
life assessment in blindness prevention interventions. International Ophthalmology, 18, 
263-268. 

Fitzpatrick, R., Davey, C., Buxton, M.J., & Jones, D.R. (1998). Patient-assessed 
outcome measures. InN. Black, J. Brazier, R. Fitzpatrick & B. Reeves (Eds.), Health 
services research methods; A guide to best practices (pp. 13-22). London; BMJ Books. 

http://www.priory.com/psycli/cormina.htm


70 

Fresco, D.M., Coles, M.E., Heimberg, R.G., Liebowitz, M.R., Hami, S., & Stein, 
M.B. (2001). The Liebowitz Social Anxiety Scale: a comparison of the psychometric 
properties of self-report and clinician-administered formats. Psychological Medicine, 31, 
1025-1035. 

Garratt, A.M. (2003). Rasch analysis of the Roland Disability Questionnaire. 
Spine, 28(1), 79-84. 

Goodrich, G.L. (1995). Growth in a shrinking population; Visual impairment in 
the veteran population 1995-2010. Palo Alto, CA: VA Palo Alto Health Care System, 
Western Blind Rehabilitation Center. 

Guttman, L. (1950). The basis for scalogram analysis. In S. Stouffer et al. (Eds.), 
Measurement and Prediction (pp. 60-90). New York: John Wiley. 

Head, D.N., Babcock, J.L., Goodrich, G.L., & Boyless, J.A. (2000). A geriatric 
assessment of functional status in vision rehabilitation. Journal of Visual Impairment & 
Blindness, 94(6), 357-371. 

Hobart, J. (2002). Measuring disease impact in disabling neurological conditions: 
are patients' perspectives and scientific rigor compatible? Current Opinion in Neurology, 
15(6), 721-724. 

Hu, L., & Bentler, P. M. (1999). Cutoff criterion for fit indexes in covariance 
structure analysis: conventional criteria versus new alternatives. Structural Equation 
Modeling, 6, 1-55. 

Kane, R.L. (1997). Understanding Health Care Outcomes Research. 
Gaithersburg, MD: Aspen Publishers, Inc. 

Kizer, K.W. (1996). Prescription for change: The guiding principles and strategic 
objectives underlying the transformation of the veterans healthcare system. Washington, 
DC: U.S. Department of Veterans Affairs. 

Linacre, J.M. (1994). Sample size and item calibration stability. Rasch 
Measurement Transactions, 7(4), 328. 

Linacre, J.M. (1999). Investigating rating scale category utility. Journal of 
Outcome Measurement, 3(2), 103-122. 

Lohr, K.N. (2000). Health Outcomes Methodology Symposium: Summary and 
Recommendations [Health Outcomes Methodology: Symposium Proceedings]. Medical 
Care, 39(9), (Suppl. 2), 194-208 



71 

McHorney, C. (1997). Generic health assessment: Past accomplishments and a 
measurement paradigm for the 21^' century. Ami Intern Med, 127, 743-750. 

Magalhaes, L., Velozo, C., Pan, A-W., & Weeks, D. (1993). Medical 
multidimensionality. Rasch Measurement Transactions, 7(1), 265-266. 

Massof, R.W. (1998). A systems model for low vision rehabilitation. II. 
Measurement of vision disabilities. Optom Vis Sci 75. 349-373. 

Massof, R.W. (2002). The measurement of vision disability. Optometry and 
Vision Science, 79(8), 516-552. 

Massof, R.W., & Fletcher, D.C. (2001). Evaluation of the NEI visual functioning 
questionnaire as an interval measure of visual ability in low vision. Vision Research, 41, 
397-413. 

Massof, R.W,, & Rubin, G.S. (2001). Visual function assessment questionnaires. 
Survey of Ophthalmology, 45(6), 531-548. 

Masters, G.N. (1982). A Rasch model for partial credit scoring. Psychometrika, 
47, 149-174. 

Miller, H.G., Gribble, J.N., Mazade, L.C., Rogers, S.M., & Turner, C.F. (2000). 
The association between self-reports of abortion and breast cancer risk: Fact or artifact. 
In A.A. Stone, J.S. Turkkan, C.A. Bachrach, J.B. Jobe, H.S. Kurtzman, & V.S. Cain 
(Eds.), Science of Self-report: Implications for Research and Practice (pp. 123-141). 
Mahwah, NJ: Lawrence Erlbaum Associates, Inc. 

National Eye Institute (1998). Vision Research A National Plan: 1999-2003 (NIH 
Publication No. 98-4120, pp. 117-130). Washington, DC: U.S. Department of Health and 
Human Services. 

Parrish, R.K. (1996). Visual impairment, visual functioning, and quality of life 
assessments in patients with glaucoma. Trans Am Ophthalmol Soc, 19, 919-1028. 

Rasch, G. (1960). Probabilistic models for some intelligence and attainment tests. 
Copenhagen: Danmarks Paedagogiske Institute. 

Schultz, E.M., Lambert, R.W., Becker, S.W., Wright, B.D., & Bezruczko, N. 
(1985). An assessment of the needs of rehabilitated veterans. Journal of Visual 
Impairment & Blindness, 79, 301-305. 



72 

Slevin, M.L., Plant, H., Lynch, D., Drinkwater, J., & Gergory, W.M. (1988). Who 
should measure quality of life, the doctor or the patient? British Journal of Cancer, 57, 
109-112. 

Stelmack, J.A., Stelmack, T.R., & Massof, R.W. (2002). Measuring low-vision 
rehabilitation outcomes with the NEI VFQ-25. Invest Ophthalmol Vis Sci, 43(9), 2859-
2868. 

Stelmack, T.R., Stelmack, J., Szlyk, J.P, Massof, R.W., Kuzia, M., Johnson, E. 
(2001). Development of the Veterans Affairs (VA) Low Vision Functioning 
Questionnaire [Abstract]. Optometry and Vision Science, 78(12). 

Stelmack, J., Szlyk, J.P., Stelmack, T., Babcock-Parziale, J., Demers-Turco, P., 
Williams, T.R. (2003). Use of the Rasch person item map in exploratory data analysis: A 
clinical perspective. Journal of Rehabilitation Research and Development. In press. 

Stoline, A.M., & Weiner, J.P. (1993). The new medical marketplace: a 
physician's guide to the health care system in the 1990s. Baltimore, MD: Johns Hopkins 
University Press. 

Turano, K.A., Geruschat, D.R., Stahl, J.W., & Massof, R.W. (1999). Perceived 
visual ability for independent mobility in persons with retinitis pigmentosa. Invest 
Ophthalmol Vis Sci, 40(5), 865-877. 

Turano, K.A., Massof, R.W., & Quigley, H.A. (2002). A self-assessment 
instrument designed for measuring independent mobility in RP patients: Generalizability 
to glaucoma patients. Invest Ophthalmol Vis Sci, 43(9), 2874-2881. 

U.S. Department of Health and Human Services, Public Health Service, National 
Institutes of Health (1988). Measuring the quality of life of people with visual 
impairment: Proceedings of a workshop, September 13-14, 1988. Washington, DC: 
Author. 

Velozo, C.A., Kielhofner, G., & Lai, J-S. (1999). The use of Rasch analysis to 
produce scale-free measurement of functional ability. The American Journal of 
Occupational Therapy, 53(1), 83-90. 

Wolffsohn, J.S., & Cochrane, A.L (2000). Design of the Low Vision Quality of 
Life Questionnaire (LVQOL) and measuring the outcome of low-vision rehabilitation. 
American Journal of Ophthalmology, 130(6), 793-802. 

Wright, B.D., & Linacre, J.M. (1989). Observations are always ordinal; 
measurements, however, must be interval. Arch Phys Med Rehabil, 70, 857-860. 



73 

Wright, B.D., & Linacre, J.M. (2001). Winsteps. A Rasch model computer 
program, version 3.31. Chicago, IL: MESA Press. 

Wright, B.D., & Masters, G.N. (1982). Rating scale analysis. Chicago, IL: MESA 
Press. 


