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Abstract

The purpose of this study was to examine the relationship between assistive technology (AT) cost, underwriting, ownership, employment history, and employer accommodations for individuals with spinal cord injury or disease (SCID).  This study gathered information from two groups of working aged adults (18-64 years old) with SCID:  one group of college educated adults, among whom 36% completed a Bachelor’s Degree and 64% completed at least some graduate school, and a second group of adults who had varied or mixed educational levels (35% had no college experience, 34% had completed some college, and 31% had completed at least a Bachelor’s Degree).  Since there is currently no standardized method for gathering such information, the development of a survey instrument also became an important part of this project.  

Overall, the present study suggests that assistive technologies are important for the employment success of individuals with SCID.  The majority of the devices owned by the respondents were characterized as important to work, and devices identified as important to work were 3.5 times more expensive than other devices.  The mean cost of AT devices was 68 to 124 percent greater for persons who were self-employed than for individuals in other areas of employment. Depending upon the individual’s underwriting resource options, this could be a substantial barrier to individuals for whom entrepreneurial work at home is the most viable employment option (i.e., individuals with more severe disabilities, individuals who have difficulty finding alternate transportation resources or routine medical appointments requiring time away from a “traditional” office setting, etc.). With regard to underwriting, individuals who were working for pay or who had worked for pay in the past five years were more likely to have purchased at least one assistive technology device for themselves as compared to individuals who had not worked in the past five years.  
Education was found to be significantly related to employment status for both the college-educated group and the mixed-education level group. The college-educated adults were significantly more likely to be working at the time of interview or to have worked for pay in the past five years as compared to the mixed-education level adults (92% and 29%, respectively).  In addition, the college-educated group reported owning significantly more assistive technology devices than the mixed-education group (5.19 devices and 4.19 devices, respectively).  

Access to workplace accommodations appears to have been quite good for both groups, and AT satisfaction levels for all respondents were very high regardless of employment status and employment history.   Further, most work place accommodations were reported to have already been at the work site or to have been implemented specifically for the respondent.  

INTRODUCTION


Spinal cord injury or disease (SCID) constitutes a set of conditions that reflect a broad constellation of altered physiology, secondary medical complications and changed social roles, all of which influence activity participation (Weaver, Hammond, Guihan, & Hendricks, 2000). Estimates of national prevalence of SCID in the U.S. range from 250,000 to 400,000 individuals (National Spinal Cord Injury Statistical Center, 2001).  Approximately 22% of these individuals are U.S. military veterans, of whom more than 40% were injured in military service (Berkowitz, Harvey, Green & Wilson, 1992; DeVivo, Black & Stover, 1993; DeVivo, Richards, & Go, 1991; Stover & Fine, 1987).  Life expectancy of persons with SCID has improved dramatically, from 20-33 years in 1987 to 55-65 years in 1995 (when injury occurs at age 20)  (DeVivo, et al., 1991; Frankel et al., 1998; Lasfargues, Custis, Morrone, Carswell, & Nguyen, 1995; Stover & Fine, 1987).  Individuals most likely to incur SCID are young with many productive work force years ahead of them. 

Assistive technologies (AT) have been reported to improve the functional independence of persons with disabilities, and to afford them a greater opportunity for societal participation and integration (Heinemann & Pape, 2001; Pape, Kim & Weiner, 2002).  These technologies are designed to circumvent environmental barriers, maximize independence and increase activity participation among persons with physical disabilities resulting from SCID (Dittuno, Stover, Freed, & Ahn, 1992).  Logically, the improvements in functional independence, societal participation and integration attributed to AT use should also serve to enhance the employability of persons with disabilities.  However, little is known about the extent of AT use in the workplace and the role AT may play in reducing employment-related barriers and enhancing employment outcomes of persons with disabilities.  If AT use is successful in reducing or removing these barriers, the potential cost savings realized by the Social Security Administration through successful efforts to facilitate beneficiaries’ return to work through AT use may prove to be considerable over time. 

The current literature on assistive technology use and ownership is mainly focused on elderly persons with disabilities.  When available, the research relevant to younger, working age individuals does not fully discuss the relationship of AT to issues of employment, cost, or life productivity outcomes.  Very little has been published on the details of AT use in the workplace, and reliable standardized methods for gathering this information is not yet fully developed.  Specifics about the cost of AT for persons with SCID, underwriters for the purchase of the devices, device repair history, underwriters for repairs and/or replacement of the devices, and related cost issues are also not easily obtainable or accessible.  The cost information that is available relates to the treatment of SCID.  And, although it is not directly related to the cost of using AT, this information provides a glimpse into the financial burdens faced by these individuals after injury.  Treatment costs for individuals with SCID have been defined in the literature as direct costs including variables such as in-patient hospitalizations, out-patient services, physician services, equipment, medications, attendant care, supplies, environmental modifications, nursing homes, household assistance and vocational rehabilitation. Average treatment costs for the first year after injury was reported in 1995 to be as high as $300,000/injury (DeVivo, 1997).  Recurring treatment charges ranged from $17,275 to $33,439 annually with a lifetime treatment cost of $969,659. Total direct treatment costs for individuals with spinal cord injury nationwide were reported to exceed seven billion dollars in 1995 (Botel, Glaser, Niedeggen & Meindl, 1997; Burnett, Cifu, Kolakowsky-Hayner, & Kreutzer, 2001; Cifu, Seel, Kreutzer & McKinley, 1999; DeVivo, 1997; Fiedler, Prakash, Maiman & Apple, 1999; Harvey, Wilson, Greene, Berkowitz & Stripling, 1992; Johnson, Brooks & Whiteneck, 1996; Stover & Fine, 1987).   To paint an accurate picture of the total costs incurred, the costs of AT utilized after injury should be added to these overall treatment costs.  The current study aims to identify the costs of AT utilized after injury and to investigate how employment outcomes, salary histories, productivity successes and quality of life issues relate to assistive technology use and costs.   


Objectives 

The purpose of this study was to examine the relationship between AT ownership, employment history, employer accommodations, AT costs and other factors for two complementary groups of working-aged adults with SCID.  

Since there is currently no standardized method for gathering such information, a method needed to be developed and tested.   In direct response to this need, the development of a survey instrument became an important part of this project.  It is hoped that the questionnaire developed will be used, edited, and improved upon as a tool for systematically investigating the role of AT and its impact upon employment outcomes at the local, state, regional, and national levels.  Furthermore, by identifying the cost of AT devices that are reported to contribute to a reduction in employment-related barriers and/or enhancing employment outcomes of persons with disabilities, the results of this study may inform policy makers as they discuss issues related to AT for working-aged individuals with disabilities.  Results may also inform vocational rehabilitation agencies about additional return to work support options for these individuals.

Research Questions

The specific research questions addressed in this study were:

1. What are the types of AT devices owned by individuals with spinal cord injury or disease?  

2. How much do these devices cost?

3. For individuals recently employed, does the cost of devices vary by disability severity, employer category or importance of the device to work?

4. Who underwrites the purchase and maintenance costs of the devices owned?

5. What are the specific AT devices identified as important to work?   

6. Are there any unmet AT needs in terms of workplace accommodations, AT repair histories, and overall satisfaction with the devices owned?

METHODOLOGY

This study gathered information from two groups of working aged adults (18-64 years old) who reported living with spinal cord injury or disease.  One group was comprised of college-educated adults, among whom 36% completed a Bachelor’s Degree and 64% completed at least some graduate school.  These individuals were selected from a database at the University of Illinois at Urbana-Champaign’s Division of Rehabilitation-Education Services (DRES). The other group was comprised of adults who had varied or mixed educational levels (35% had no college experience, 34% had completed some college, and 31% had completed at least a Bachelor’s Degree).  All individuals in the mixed educational level group were also U.S. veterans.  The inclusion of veterans accommodated two critical methodological objectives.  The first was to assess the relationship between AT ownership and employment among individuals with SCID who have more diverse educational histories, and the second was to compare their self-reported AT ownership and cost information to that recorded in the Veterans Administration’s National Prosthetic Patient Database (NPPD).  This comparison allowed assessment of the accuracy of self-reported information as compared to the national database records.  Four hundred veterans with service and non-service-related SCID were randomly selected from the Allocation Resource Center (ARC) cumulative list.  This random selection was filtered to exclude: 1) nursing home residents, 2) veterans who were hospitalized a total of 90 days within the past calendar year, 3) veterans 65 years of age and older, and 4) individuals positively cross-referenced with the Burroughs death file.  This list was finally cross-linked with the National Prosthetic Patient Database, from which 200 veterans were randomly selected.  
Of the 170 college-educated adults with SCID selected from the DRES Student Database, valid addresses and phone numbers were available for 140.  These 140 adults were subsequently contacted for an interview.  Of the 140 college-educated adults contacted, 94 participated in the study, resulting in a 67% response rate. Of the 200 mixed educational level adults who were contacted, 101 agreed to be interviewed, resulting in a 51% response rate.  Therefore, the overall project response rate was 59%.  
Individuals in both groups were mailed a letter informing them that they would be contacted by telephone and that their participation in a telephone survey would be requested at that time.  The survey was described as a study aimed at determining the impact of assistive technology upon employment and productivity for persons with SCID.  The letter included a description of the efforts taken to maintain confidentiality and research subjects’ rights.  In case additional questions or further information was needed, contact information for project investigators was also included in the letter. 

Questionnaire Design

The questionnaire used in this study was constructed from multiple reference sources and is called the Assistive Technology and Employment Interview (ATEI). Once constructed, the questionnaire and other survey materials were pilot-tested (with 5 college-educated adults and 5 mixed educational level adults).  Materials were revised as needed and are included in the appendix.

The ATEI questionnaire included two parts. Part I contained items measuring: overall health, assistive technology history, employment history, functional limitations, co-morbidities, productivity, life satisfaction and various demographic variables. The assistive technology history section was developed from ABLEDATA (National Institute on Disability and Rehabilitation Research, n.d.) and T.W. King’s Assistive Tech: Essential Human Factors (1999).  The AT categories included: manual mobility and independent living devices (MMIL), powered mobility and independent living devices (PMIL), prosthetic and orthotic devices (P&O), assistive computer technology (ACT), assistive listening devices (ALD), assistive seeing devices (ASD) and augmentative and alternative communication devices (AACD). Each category was operationally defined and examples of specific devices were referenced for clarification purposes. Examples used were drawn from ABLEDATA as well as from the National Health Interview Survey 1990: AT Supplement (National Center for Health Statistics, 1990), and the National Health Interview Survey on Disability 1995-96 (National Center for Health Statistics, 1995).  The National Health Interview Survey 1990: AT Supplement (National Center for Health Statistics, 1990) was also the basis for items developed to identify the funding sources for device procurement, repair and replacement. 

Part II of the ATEI was the Device-Specific Report Form, completed for each device reportedly owned by a respondent. This portion of the instrument included items measuring: the category of the device, the type of device, the manufacturer and model of the device, the year the device was acquired, whether the person had worked since obtaining the device, the importance of the device to an individual’s work, the frequency of device use within various settings, satisfaction with the device, and the frequency of device repair and problems encountered in the use of the device. 

Items developed to measure functional limitations were adapted from the National Health Interview Survey Series Series 10 Disability Follow-back Survey Adult Questionnaire, Sections G - P (pages 348-397) (National Center for Health Statistics, 1995). Items addressing restricted activity and hospitalization days were adapted from the National Health Interview Survey Series 10 Core Questionnaire (pages 137-159) (National Center for Health Statistics, 1995). Measurements of the presence and chronicity of co-morbidities were identified from the literature (Weaver, et al., 2000), and life satisfaction measures were obtained via the Satisfaction With Life Scale (Diener, Emmons, Larsen, & Griffin, 1985).
 
Data Analysis
Descriptive and comparative analyses were conducted for each cohort and subgroups when possible (i.e., when cell sizes were large enough).  In addition, logistic regression models were created using AT as a predictor of employment and SSA benefits history to adjust for the potentially confounding influence of factors such as disability severity, health status, hospitalization, physical activity level, functional status, and the presence of co-morbidities.

Secondary data analyses were conducted on the Veterans Administration’s National Prosthetic Patient Database (NPPD) (Downs, 2000) and the Division of Rehabilitation-Education Services Student Database.  As noted earlier, the NPPD analyses were included for methodological purposes in order to identify all AT devices purchased for the mixed educational level group by the Veterans Administration between 1997 and 2002, as well as repair and replacement histories of these devices over that same time period.   Comparisons were made between these two information sources in order to assess the reliability and accuracy of self-reports.  A similar methodological comparison was not possible for the college-educated group since there is no such national database available for these individuals.

Due to questions surrounding the accuracy of self-reported cost recall, the cost of the AT devices reported by all respondents was averaged across manufacturers of the product.  If the respondent named the specific device, manufacturer and model number, the manufacturer was contacted to obtain a direct sale price. If the manufacturer did not sell directly to consumers, the average retail price of the device from five retailers was used as an estimate. In addition, for the mixed educational level group, the NPPD was used to identify the recorded Veterans Administration cost for the original device, all repairs, and replacement of each device reported as owned by the respondents.  Since original cost data in the NPPD are only available from 1998 forward, comparative analyses excluded the 1997 data. 

Human Subjects Involvement

Since it was necessary to initially include identifying information for respondents (i.e., names, addresses, telephone numbers), human subject’s institutional review board approval was obtained from the University of Illinois at Urbana-Champaign, the Veterans Administration, Rehabilitation Institute of Chicago and Northwestern University. Interviews began in April 2002 and were completed in August 2002. Secondary data were extracted from the NPPD in September 2002 after mixed educational level group interviews were completed and data files could be matched. There was no need to retain the identifying information once the databases were linked.  Therefore, this information was purged from the final data files.
Definition of Assistive Technology 

The definitions of assistive technology devices and services used in this study are the same as those first set forth in the 1988 Technology Related Assistance for Individuals with Disabilities Act.
  This Act defined an assistive technology device as: 

“…any item, piece of equipment, or product system, whether acquired commercially off the shelf, modified, or customized, that is used to increase, maintain, or improve functional capabilities of individuals with disabilities.”

The Assistive Technology Act definition of an assistive technology service is:

Any service that directly assists an individual with a disability in the selection, acquisition, or use of an assistive technology device, including... evaluation of the needs of an individual... Purchasing, leasing, or otherwise providing for the acquisition by an individual with a disability of an assistive technology device.  Selecting, designing, fitting, customizing, adapting, applying, maintaining, repairing, or replacing assistive technology devices; ...Training and technical assistance...

This AT definition has been widely used and adopted in each piece of legislation subsequent to the Assistive Technology Act and as related to persons with disabilities (e.g., IDEA, ADA).

RESULTS

Subject Characteristics

Demographics.  A variety of demographic characteristics for each group are presented in Table 1.  The mixed-education level adults were significantly older than the college-educated group (49 years old and 40 years old, respectively), were more likely to be male (96% and 71%, respectively), non-White (33% and 5%, respectively) and single (51% versus 45%, respectively).   The two respondent groups were similar in regard to disability severity.  Fifty-seven percent (n=53) of the college-educated group reported having paraplegia, or loss of function in the lower body and extremities resulting from an injury or dysfunction to a part of the spinal cord below the cervical section of the spine, and forty-three percent had tetraplegia or paralysis to the cervical region of the spine resulting in a loss of function in both the upper and lower extremities. The mixed-education level group was evenly split with regard to disability severity.  
Overall, 75 percent of the mixed-education level adults (n=76) reported having less than $10,000 in annual personal income, compared to only 7 percent of the college-educated adults (n=7).  Conversely, 51 percent of the college-educated adults (n=48) had personal salaries of $35,000 to $75,000, in contrast to 7 percent of the mixed-education level adults (n=7). A similar difference was observed for household income with 43 percent of the college-educated group (n=40) reporting household incomes in excess of $75,000, compared to only 16 percent of mixed-education level group (n=16).

Table 1

Demographic Variables for College-educated and Mixed-education Level 

Respondents

	Demographic

Categories
	College-educated

(N=94)
	Mixed-Education

(N=101)
	p value

	Mean Age
	40.4 years
	48.7 years
	0.0001*

	
	
	
	

	
	College-educated

%  (n)
	Mixed-education

% (n)
	

	Education level
	(N=94)
	(N=100)
	-----

	<High school
	0

0
	3.0 (3)


	

	High school/GED
	0
	29.0 (29)


	

	Trade school
	0
	3.0 (3)


	

	Some college
	0
	34.0 (34)


	

	Bachelor's degree
	36.2 (34)


	18.0 (18)


	

	Some graduate school
	4 .3 (4)


	2.0 (2)


	

	Graduate degree
	59.6 (56)


	11.0 (11)


	

	Gender
	(N=94)
	(N=97)
	0.0001*

	Male
	71.3 (67)
	95.9 (93)
	

	Female
	28.7 (27)
	4.1 (4)
	

	Marital status
	(N=93)
	(N=100)
	0.0033*

	Married
	55.3 (52)
	48.5 (49)
	

	Widowed
	0
	3.0 (3)
	

	Separated
	1.1 (1)
	5.0 (5)
	

	Divorced
	6.4 (6)
	21.8 (22)
	

	Never Married
	36.2 (34)
	20.8 (21)
	

	Race
	(N=93)
	(N=98)
	0.0001*

	White, not Hispanic origin
	95 (89)
	67.3 (66 )
	

	American Indian
	0
	3.1 (3)
	

	African-American
	1.1 (1)
	18.4 (18)
	

	Hispanic
	1.1 (1)
	7.1 (7)
	

	Asian
	2.2 (2)
	1.0 (1)
	

	Other
	0
	3.1 (3)
	


*Statistically significant comparison between College-educated and Mixed-education level cohorts.
Age at Disability Onset.  As shown in Table 2, the college-educated adults were significantly younger at the time they experienced their disabilities.  Correspondingly, they had lived significantly more years with a disability as compared to their mixed-education level counterparts.

Table 2

Disability Characteristics of College-educated and Mixed-education Level 

Respondents
	Disability characteristics
	College-educated (N=93)


	Mixed-education

(N=91)


	p value

	
	Mean (SD)
	Mean  (SD)
	

	Mean age at disability onset
	14.87 years (8.13)
	29.23 years (10.17)
	0.0001*

	Mean number of years w/disability
	25.48 years (12.33)
	19.49 years (12.35)
	0.0004*


*Statistically significant comparison between College-educated and Mixed-education level cohorts.

Functional Status.  Functional limitations were assessed by the following 20 items:  walking for a quarter mile; walking up 10 steps without resting; standing or being on the feet for 2 hours; sitting for 2 hours; stooping, crouching or kneeling; reaching up over the head; using the fingers to grasp; carrying 25 pounds; bathing or showering; eating; getting in and out of bed or chairs; walking; getting outside; using the toilet; preparing meals; shopping for groceries; managing money; using the telephone; doing housework; and managing medication. Nineteen of the twenty items yielded a Pearson reliability of .93 (“sitting for 2 hours” misfit the construct and was, therefore, not included in the calibration).  These items were calibrated
 with a 4-point rating scale. The more positive the functional scale score, the higher the level of functioning.  The college-educated group had a mean logit score of -.92 (SD=1.96) and the mixed-education group had a mean score of -.40 (SD=1.90) on these 19 items. Although the college-educated group mean score represented a more severe level of functional impairment than that of the mixed-education group, this difference was not statistically significant.
Co-morbid Conditions. As noted in Table 3, most college-educated adults and mixed-education level adults (97% and 98%, respectively) reported having one or more co-morbid conditions.  The average number of co-morbid conditions experienced by the college-educated adults since 1997 was 4.03. Over the same time period, the mixed-education level adults reported significantly more co-morbid conditions (5.2 on average).  
To assess the chronicity of co-morbidities over the five years prior to interview (1997-2002), respondents were asked to identify all years in which each co-morbid condition was experienced. The number of years was summed across all conditions. The mean of this “chronicity value” for the college-educated group was significantly less than that for the mixed-education level group (18.2 and 26.5, respectively).  That is, the mixed-education level adults experienced more co-morbid conditions over the years than the college-educated adults.  When asked to report on their own physical health, the college-educated adults reported that they were in better overall health as compared to reports provided by the mixed-education group.  (See Table 4.)   The number of days spent in bed or in the hospital over the past 12 months did not vary across groups.

Table 3


 Co-morbid Conditions

	Disability and co-morbidity categories
	College-educated Mean or freq

 (SD or %)
	 Mixed-education

Mean or freq

(SD or %) 
	p value

	  Chronicity score
	18.2(11.5)
	26.5(13.2)
	0.0001*

	Mean # of co-morbid conditions
	4.03 (2.2)
	5.2(2.3)
	0.0002*

	Has had a co-morbid condition
	91 (96.8%)
	99 (98.0%)
	0.5928

	      Respiratory problems
	28 (29.8%)
	50 (50.0%)
	0.0085*

	      Bowel problems
	19 (20.2%)
	49 (48.5%)
	0.0001*

	      Bladder problems
	61 (64.9%)
	77 (76.2%)
	0.1111

	      Pressure ulcers
	42 (44.7%)
	43 (42.6%)
	0.7669

	      Pain
	59 (62.8%)
	77 (76.2%)
	0.0407*

	      Upper extremity problems
	46 (48.9%)
	60 (59.4%)
	0.1425

	      Spasticity
	54 (57.5%)
	79 (78.2%)
	0.0019*

	      Heart problems
	12 (12.8%)
	18 (17.8%)
	0.3770

	      Digestive problems
	9 (9.6%)
	19 (18.8%)
	0.0646

	      Feelings of sadness
	28 (29.8%)
	36 (35.6%)
	0.6847

	      Other
	21 (22.3%)
	21 (20.8%)
	0.7927


*Statistically significant comparison between College-educated and Mixed-education cohorts.

Table 4

Self-Reported Health Status 

	Health status and exercise categories
	College-educated

freq. or mean (% or SD)
	Mixed-education

freq. or mean (% or SD)
	p value

	Health status
	 n=94
	n=101
	0.0031*

	   
Excellent
	21 (22.3%)
	14 (13.86%)
	 

	   
Very good
	24 (25.5%)
	18 (17.8%)
	 

	   
Good
	36 (38.3%)
	30 (29.7%)
	 

	   
Fair
	10 (10.6%)
	26 (25.7%)
	 

	   
Poor
	3 (3.2%)
	13 (12.9%)
	 

	Days of restricted activity (bed days) in 

the past year
	22.0 (55.91)
	31.1 (70.81)
	0.3178

	Hospital days (past year)
	4.3 (17.5)
	7.9 (22.2)
	0.2075


*Statistically significant comparison between College-educated and Mixed-education cohorts.

Employment Characteristics

Education was significantly related to employment status for both the college-educated group and the mixed-education level group. For the college-educated adults, 77 percent of individuals with graduate degrees and 68 percent of individuals with undergraduate degrees and/or some graduate education were currently employed.  Eighty-four percent with undergraduate degrees had worked for pay in the past five years, and 96 percent of these individuals with graduate degrees had worked in the past five years.  As for the mixed-education level group, 83 percent of the respondents who had worked in the past five years had at least some college education, and 76 percent who were currently employed had at least some college education.

Work History.  The college-educated adults were significantly more likely to be working at the time of interview or to have worked for pay in the past five years as compared to the mixed-education level adults (92% and 29%, respectively).  Seventy-three percent of the college-educated group reported that they were currently working at a job for pay compared to only 17 percent of the mixed-education group.   Further, of those respondents who were not currently employed, 68 percent of the college-educated group had worked for pay during the past five years, while only 14 percent of the mixed-education group had done so.  Seventy-one percent of the mixed-education level adults reported that they had not worked in the past five years, as compared to only 8.5 percent of the college-educated group. Although no significant predictors of employment were found in the logistic models for the college-educated group, several factors were found to potentially impact employment status for the mixed-education group.  Specifically, the odds of employment increased with higher education levels.  
More than one-third (35%) of the college-educated adults worked currently or most recently for the private sector (34.9%), while 37% reported employment with government entities.  The largest employer category for mixed-education level adults was some “other” type of employer, representing 57 percent of those who responded to this item (note small cell size, n=12). 

Benefits Status. As can be seen in Table 5, 83% of the college-educated adults and 91% of the mixed-education level adults responded to the question regarding Social Security benefit history.  The majority of the mixed-education level adults were receiving Social Security benefits at the time of interview (84%). In contrast, approximately one-fourth of the college-educated adults were receiving benefits and nearly 45% reported that they had received benefits in the past five years.  
Service-related disability benefits are not impacted or reduced by other sources of income.  However, non-service related disability benefits are reduced by other sources of income, with an individual eligibility maximum from all sources of $807 per month.  The rules for receipt of service-related disability benefits may account for the rather large proportion of mixed-education respondents reporting that they were receiving SSA benefits at the time of interview.  The unemployment level experienced by this group at the time of interview may also account for this finding.

Consistent with the disability determination process, the logistic regression analyses found the odds of employment to decrease with a history of receiving SSA benefits among the mixed-education level group, and the odds of receiving benefits were found to increase with lower levels of functional status, more years since injury, and lower levels of education.  For the college-educated group, the odds of receiving SSA benefits also increased with lower functional status, increased age, and higher chronic co-morbidity scores.

Table 5

Social Security Benefits Status of Respondents
	Benefit status
	College-educated 

N=78
	Mixed-education

N=92

	
	%
	n
	%
	n

	Currently receiving benefits
	25.6 
	20
	83.7 
	77

	Not currently, but in past 5 years
	44.9 
	35
	2.2 
	2

	No benefits in past 5 years
	29.5 
	23
	14.1 
	13


Assistive Technology Ownership of Individuals with SCID.  Table 6 presents the assistive technology devices owned by each group.  On average, the college-educated group reported owning significantly more devices than the mixed-education group (5.19 devices and 4.19 devices, respectively).
Table 6

Mean Number of Self-Reported AT Devices Owned by 

College-educated and Mixed-education Level Respondents
	Assistive technology device category
	College-educated N=94

mean (SD)
	Mixed-education

N=101

mean (SD)
	p value

	Manual mobility (MMIL)

College-educated (n=90, n=281devices)

Mixed-education  (n=89, n=240 devices)
	3.12 (1.63)
	2.70 (1.42)
	0.0638

	Powered mobility (PMIL)

College-educated (n=45, n=101 devices)

Mixed-education (n=55, n=88 devices)
	2.24 (1.20)
	1.57 (.83)
	0.0029*

	Prosthetic & Orthotic (P&O)

College-educated (n=19 , n=26 devices)

Mixed-education (n =34 , n=48 devices)
	1.37 (.76)
	1.41 (.78)
	0.846

	Adapted computer technology (ACT)

College-educated (n =28 , n=42 devices)

Mixed-education (n=19, n=24 devices)
	1.50 (.75)
	1.26 (.45)
	0.1827

	Assisted listening devices (ALD)

College-educated (n=0, n=0 devices)

Mixed-education (n=1, n=4 devices)
	----
	4.00 (0)
	----

	Assisted seeing devices (ASD)

College-educated (n=1, n=2 devices)

Mixed-education (n=0, n=0 devices)
	----
	2.00 (0)
	----

	Communication devices (AACD)

College-educated (n=16, n=21devices)

Mixed-education (n=6, n=7 devices)
	1.31 (.60)
	1.17 (.41)
	0.5924

	
	
	
	

	Total devices owned
	473
	411
	0.0102*

	Mean number of devices owned across categories (SD)
	5.19 (2.72)
	4.19 (2.32)
	0.0072*


*Statistically significant comparison between College-educated and Mixed-education cohorts.

As can be seen in Table 6, the category of AT owned by the most college-educated adults and mixed-education level adults was manual mobility and independent living devices (MMIL). Nearly 96 percent of college-educated adults (n=90) and 88 percent of mixed-education level adults (n=89) reported owning one or more MMIL devices.  The types of MMIL devices most frequently reported by the college-educated adults were manual independent living devices, manual wheelchairs and manual motor vehicle control devices.  The types of MMIL devices most frequently reported by the mixed-education level adults were manual independent living devices and manual wheelchairs.  

Powered mobility and independent living (PMIL) devices were the second most frequently reported category of AT devices owned by the college-educated adults and mixed-education level adults.  The college-educated group reported significantly more PMIL devices on average than the mixed-education level group.  (See Table 6.)   For the college-educated adults, the most frequently cited PMIL devices were powered residential devices (e.g., power doors, lifts, etc.) and motorized wheelchairs/carts. The PMIL device most frequently cited by the mixed-education level group were motorized wheelchairs, powered residential devices, and power-assisted motor vehicle operation devices.  

Approximately 20% of the college-educated group and 34% of the mixed-education level group owned prosthetic and orthotic (P&O) devices.  Thirty percent of the college-educated group and 19% of mixed-education groups owned adapted computer technology (ACT) devices. Assistive and augmentative communication devices (AACD) were owned by fewer respondents, with 17% of the college-educated adults and 6% of mixed-education level adults reporting such ownership. 

As anticipated, respondents from both groups who had tetraplegia owned significantly more AT devices overall than their counterparts with paraplegia.
Methodological Comparison:  Self-Reported AT Ownership as Compared to the NPPD.  The number of devices identified in the NPPD database and the number of devices reported by the mixed-education level adults that were to have been purchased between 1998 and 2002 were compared. (See Table 7.)  Significantly more devices were recorded in the NPPD as compared to self-reported ownership (916 in the NPPD and 208 self-reported).  The overall average number of devices owned as recorded in the NPPD is 10.53 per person, while the overall average number of self-reported AT devices owned is 2.57.  The largest discrepancy noted between the two sources was for the number of MMIL devices owned.
Table 7

Mixed-education Level Adults Only:  Average Number of AT Devices Owned Between

1998-2002 as Recorded in the NPPD and as Self-Reported 
	AT Device Category
	NPPD

(N=98)
	Mixed-education

Self-report

(N=95)
	p value

	
	Mean (SD)
	Mean (SD)
	

	MMIL 
	7.49 (1.33)
	1.95 (1.33)
	   0.0001*

	PMIL 
	2.23 (1.20)
	1.57 (.78)
	   0.0026*

	P&O 
	2.49 (2.06)
	1.25 (.55)
	    0.0001*

	ACT 
	1.97 (.68)
	1.33 (1.85)
	0.0655

	ALD 
	2 (0)
	1 (0)
	----

	ASD 
	2 (0)
	0
	----

	AACD 
	1.23 (.60)
	1 (0)
	0.717

	Total devices owned across categories
	916
	208
	

	Mean devices owned per person across categories
	10.53 (9.57)
	2.57 (2.01)
	    0.0001*


*Statistically significant comparison between Mixed-education level group information sources.

A similar pattern was observed with regard to device repair history. Overall, as shown in Table 8, the number of repairs recorded in the NPPD was over four times greater than the number of repairs self-reported by the respondents.

Table 8

Mixed-education Level Adults Only:  Average Number of AT Repairs 

Between 1998-2002 as Recorded in the NPPD and as Self-Reported
	AT Device Category
	NPPD

N=98

Mean (SD)
	Mixed-education

Self Report

N=95

Mean (SD)
	p value

	MMIL
	5.58 (4.86)
	.75 (1.68)
	   0.0001*

	PMIL
	6.77 (7.89)
	2.5 (3.71)
	  0.006*

	P&O 
	1.35 (.61)
	.17 (.58) 
	     0.0001*

	ACT 
	5.67 (2.08)
	1.44 (3.97)
	0.1153

	ALD 
	0
	1.33 (.58)
	----

	ASD 
	0
	0
	----

	AACD 
	1.33 (.58)
	3.00 (0)
	0.1296

	Mean devices repaired per person across categories
	8.68 (9.11)
	1.97 (3.39)
	0.0001*


*Statistically significant comparison between Mixed-education level group information sources

Cost of Assistive Technologies Owned

Table 9 presents the results of the estimated device costs as described in the Data Analysis section.  PMIL devices owned had the highest average purchase price.  As mentioned above, PMIL devices were the second most frequently reported category of AT owned and used by both the college-educated group and the mixed-education level group.  The average cost of PMIL devices for the college-educated group was $9,472.26 (SD=$5,987.30) and for the mixed-education group it was $7,946.87 (SD=$4,504.58). The most expensive PMIL devices were powered motor vehicle operation devices, followed by powered residential control devices.  MMIL devices were the second most expensive devices owned, and as noted earlier, were the most frequently reported category of AT owned and used by both groups.  These devices include manual wheelchairs, manual exercise equipment and manual motor vehicle control devices.  Thus, the two most frequently owned AT device categories were also the most expensive.  On average, P&O devices were significantly more expensive for the mixed-education level adults than for the college-educated adults.

Table 9

The Average Cost per Device 

	Assistive technology 
	College-educated Cost (SD)

N=90
	Mixed-education Cost (SD)

N=97
	p value

	MMIL
	 
	 
	

	Wheelchair 
	1558.74(992.82)
	1079.24(562.73)
	

	Ambulatory Support 
	89.78(78.60)
	111.87(205.01)
	

	Seating/Cushion/Bed
	366.42(266.46)
	741.68(692.08)
	

	 Ind. Living
	242.23(458.26)
	649.69(2583.74)
	

	Motor Vehicle devices
	1195.16(3641.24)
	853.15(1038.77)
	

	Exercise Equip.
	1638.5(408)
	1337.70(920.03)
	

	MMIL Mean
	859.04(961.26)
	859.17(1386.36)
	0.9994

	PMIL
	
	
	

	Wheelchair/Cart
	5673.74(2270.92)
	5860.42(2554.26)
	

	Motor Vehicle devices
	14407.71

(6497.32)
	10821.67(8518.80)
	

	Residential devices 
	6011.88(6930.74)
	10260.13(6502.11)
	

	PMIL Mean 
	9472.26(5987.30)
	7946.87(4504.58)
	0.1752

	P&O
	
	
	

	Foot/leg/back braces, orthotics, joints
	61.08(55.43)
	296.73(395.38)
	

	arm/hand brace/splint
	24.40(3.67)
	382.01(1331.50)
	

	P&O Mean 
	46.87(47.70)
	177.97(302.24)
	0.0221*

	ACT
	
	
	

	Manual input (e.g., head sticks)
	353.03(597.27)
	52.73(27.02)
	

	Voice input/output
	180.30(71.33)
	134.98(58.69)
	

	Env. controls
	114.90(59.34)
	131.07(35.74)
	

	Adjustable tables 
	163.76(81.38)
	93.77(101.80)
	

	ACT Mean 
	228.23(325.57)
	106.67(53.47)
	0.0672

	ALD
	0
	309.670(0)
	

	ALD Mean
	0
	309.67(0)
	

	ASD
	
	
	

	Magnification device
	995(0)
	0
	

	ASD Mean
	995(0)
	0
	

	AACD
	
	
	

	Phone equipment
	257.62(234.85)
	57.50(38.89)
	

	Writing instruments
	32.79(34.40)
	12.50(0)
	

	Augmentative communication 
	20(0)
	0
	

	AACD Mean
	153.37(212.44)
	34(29.82)
	0.0814

	TOTAL MEAN (SD)
	2155.2(2210.9)
	2032.4(2559.9)
	0.7039


*Statistically significant comparison between College-educated and Mixed-education cohort

From 1998 to 2002, the average cost per device per person across all device categories was $2,155.20 (SD=$2,210.90) for the college-educated group and $2,032.40 (SD=2,559.90) for the mixed-education level group.

Noting the earlier difference in ownership of PMIL devices by individuals with tetraplegia, the cost of AT devices for those with paraplegia and tetraplegia was compared for individuals employed during the past 5 years. Since no differences were found between groups for disability severity, cost data for individuals with paraplegia and tetraplegia were combined across the college-educated group and the mixed-education level group.  The total average cost per person for all devices was significantly greater for respondents with tetraplegia, corresponding to their ownership of more AT devices overall, especially PMIL devices.  (See Table 10).

Table 10

Average Cost of AT Devices for Persons Employed in the Past 5 Years by Disability 

Severity (College-educated and Mixed-education Level Respondents Combined)

	AT Device Category
	Disability Severity: Paraplegia
	Disability Severity: Tetraplegia
	p value

	MMIL
	833.18(550.58)
	668.48(387.56)
	0.1228

	PMIL
	10522.00(8741.4)
	9286.90(4922)
	0.6666

	P&O
	68.05(64.00)
	28.03(10.84)
	0.1222

	ACT
	137.80(176.122)
	300.57(435.06)
	0.1823

	ALD
	0
	0
	

	ASD
	995.00(0)
	0
	

	AACD
	75.46(109.04)
	113.75(73.56)
	0.5268

	
	
	
	

	Total Mean Cost
	1621.90(2011)
	2972.20(2463.7)
	0.0021*


*Statistically significant comparison for all respondents by disability severity.

The cost of AT for individuals employed during the past 5 years was compared by employer category. Again, due to the small number of mixed-education level respondents who fell into this employment category, the data were combined across groups.  As can be seen in Table 11, the average cost per person for all AT devices (Total Mean Cost) was 68 to 124 percent greater for individuals who were self-employed than the average cost for individuals working in any of the four remaining employer categories.

Table 11

Average Cost of AT Devices by Employment Category for Individuals Employed in the Past 5 

Years (College-educated and Mixed-education Level Respondents Combined) 

	AT Device Category
	Government
	Not for Profit
	Other
	Private
	Self-Employed

	MMIL
	732.33(446.18)
	887.21(568.85)
	740.78(608.54)
	728.37(459.19)
	1135.88(516.39)

	PMIL
	9323(6554.85)
	9656.33(6316.64)
	7559.76(3945.30)
	9026.05(3831.53)
	21866.33(11757.30)

	P&O
	35.86(15.44)
	49.17(0)
	35.42(16.03)
	60.93(73.21)
	0

	ACT
	145.15(63.77)
	76.69(29.83)
	152.18(36.74)
	462.10(590.38)
	0

	ALD
	0
	0
	0
	0
	0

	ASD
	995(0)
	0
	0
	0
	0

	AACD
	120.32(97.32)
	0
	201.37(0)
	76.71(71.65)
	0

	Total Mean Cost
	2028.93(2303.93)
	2151.74(1187.26)
	1779.70(1267.58)
	2379.42(2509.54)
	3994.30(4009.10)


Cost of Assistive Technology Devices Identified as Important to Work. The cost reported by respondents employed during the past 5 years for devices deemed important to work was compared to that of AT devices that were deemed not important to work.  Again, due to the small number of mixed-education level respondents who fell into this category, these data were combined.  The results are summarized in Table 12 and indicate that overall, the average cost of devices reported to be important to work was significantly greater than the average cost of devices reported to have little or no work importance (t(373) =5.60; p=.0001).  AAC devices were the only device category for which the mean cost of devices reported as not important for work exceeded that of the AAC devices identified as important to work (t(127) =2.40; p=.0178).  A possible explanation is that expensive phone equipment reported may be more important for personal than for professional use.
Table 12

Average Cost of Devices by Work Importance

	AT Category
	Important to work
	Not Important to work
	p value

	MMIL
	723.46(848.84)
	483.67(635.94)
	0.0178*

	PMIL
	9533.10(7525.1)
	5545.40(5964.6)
	0.2492

	P&O
	93.55(253.91)
	75.44(71.45)
	0.7904

	ACT
	214.21(369.26)
	227.97(226.51)
	0.9214

	ALD
	309.67(0)
	0
	 

	ASD
	0
	995.00(0)
	 

	AACD
	76.59(93.91)
	180.63(29.76)
	0.0259*

	 
	 
	 
	 

	Total Mean Cost
	2469.60(5237)
	714.21(1877.8)
	0.0001*


*Statistically significant comparison for all respondents by work importance.

Funding Sources for AT Procurement, Repair, and Replacement

Procurement.  As can be seen in Table 13, the college-educated group had a tendency to utilize a greater number of funding sources than the mixed-education level group when purchasing their AT devices. (Multiple responses were allowed for this question).  In addition, these respondents were more likely to have to contribute their own money to these purchases.  That is,” out of pocket” procurement was the most frequently cited source of assistive technology funding by the college-educated group, followed by  “private insurance,” rehabilitation agency funding, employer funding, Medicare support, and some “other” source of funding. (See Table 13.)  As expected, the vast majority of the mixed-education level group (since they were also veterans) reported that they received financial support from the Veterans Administration to purchase assistive technologies.
Repair and Replacement. The sources of funding reported for AT repairs and replacement were consistent with those reported for procurement.  That is, the college-educated adults were more likely to report “out of pocket” and private insurance resources covering repair and replacement costs than were the mixed-education level adults, who were more likely to report that the Veterans Administration covered these costs for them.
Table 13

Funding Sources for AT Initial Procurement, Repair and Replacement (Note:  

multiple response item)

	Funding sources
	College-educated

(n=93)
	Mixed-education 

(n=98)

	
	
	N

(multiple responses)
	
	N

(multiple responses)

	Original purchaser(s)
	
	
	
	

	
 Out of pocket
	
	75
	
	8

	 
Veterans administration
	
	4
	
	90

	 
Medicare
	
	12
	
	0

	 
Medicaid
	
	7
	
	0

	 
Private insurance
	
	62
	
	2

	 
Rehabilitation agency
	
	26
	
	0

	 
Employer
	
	20
	
	0

	    School
	
	3
	
	0

	 
Other
	
	17
	
	1

	
	
	
	
	

	Source that paid for repairs
	
	
	
	

	 
Out of pocket
	
	67
	
	11

	 
Veterans administration
	
	2
	
	56

	 
Medicare
	
	8
	
	0

	 
Medicaid
	
	2
	
	0

	 
Private insurance
	
	25
	
	2

	 
Rehabilitation agency
	
	7
	
	0

	 
Employer
	
	5
	
	0

	     School
	
	1
	
	0

	     Other
	
	4
	
	3

	
	
	
	
	

	Source that paid for replacements/upgrades
	
	
	
	

	 
Out of pocket
	
	33
	
	6

	 
Veterans administration
	
	0
	
	67

	 
Medicare
	
	3
	
	0

	 
Medicaid
	
	2
	
	0

	 
Private insurance
	
	19
	
	1

	 
Rehabilitation agency
	
	4
	
	0

	 
Employer
	
	5
	
	0

	 
School
	
	0
	
	0

	 
Other
	
	3
	
	1


Assistive Technology and Employment

The college-educated adults who were working at the time of interview or who had worked during the past 5 years (n=86) identified 400 devices, 80 percent of which were identified as important to work.  The majority of all devices identified by the college-educated group as being important to work were in the MMIL device category (59%).  In addition, PMIL devices accounted for 24%, ACT devices accounted for 8% and P&O devices accounted for six percent of devices reported as important to work.  The specific devices identified as most important to work by the college-educated adults were: motorized wheelchairs, foot/leg braces and prosthetics, arm/hand braces and prosthetics, manual exercise devices, manual locomotor computer input devices, powered environmental control devices, adjustable height workstations, adaptive phone equipment and augmentative communication devices.  
The mixed-education level adults who were employed or who had worked in the past five years (n=29) identified 88 devices, 77% of which were characterized as being important to work.  The majority of all devices identified by these adults as important to work were MMIL devices (57%). Twenty-five percent of devices identified as important to work by the mixed-education level adults were PMIL devices.  The specific AT devices most frequently identified as being “important to work” by this group were manual wheelchairs, manual independent living devices, ambulatory support devices, motorized wheelchairs and residential control devices.

Looking at devices overall, ninety-one percent of ambulatory support devices (e.g., crutches, canes, walkers, etc.), 83% of manual independent living devices (e.g., reachers), 80% of residential control devices (e.g. power door operators), 71% of manual motor vehicle control devices and 50% of environmental control devices and magnification devices were identified as being important to work by respondents.  Forty-three percent of arm/hand prosthetics or braces were identified as important to work.  
Unmet AT Needs

To identify any unmet AT needs, the perceived necessity of workplace accommodation was ascertained. Specifically identified were: (a) environmental modifications required, (b) equipment accommodations required, and (c) staff and policy changes required.  (See Table 14.)  Overall, the college-educated adults perceived themselves as needing significantly more workplace accommodations (average of 3.68) than the mixed-education level adults (average of .58).

Table 14

Perceived Necessity of Workplace Accommodations by Respondents 

Employed or Worked in Past 5 Years

	Accommodations
	College-educated

mean (% or SD)

(n=86)
	Mixed-education

mean (% or SD)

(n=29)

	Perceived necessity of environmental accommodations
	 
	 

	
Architectural (e.g. ramps)
	62 (72.1%)
	11 (37.9%)

	
Accessible parking
	55 (64.0%)
	15 (51.7%)

	 
Elevator or lift
	52 (60.5%)
	9 (31.0%)

	
 Other
	37 (43.0%)
	2 (6.9%)

	Perceived necessity of equipment 

accommodations
	 
	 

	 
Adapted workstation
	37 (43.0%)
	10 (34.5%)

	 
Special office supplies
	10 (11.6%)
	1 (3.4%)

	 
Braille, enlarged print, etc.
	0
	0

	 
Voice synthesizer, TDD, etc.
	1 (1.2%)
	0

	 
Other
	17 (19.8%)
	0

	Perceived necessity of staff and 

policy changes
	 
	 

	 Special work arrangements
	17 (19.8%)
	4 (13.8%)

	 Job coach
	1 (1.2%)
	1 (3.4%)

	 A personal assistant
	7 (8.1%)
	4 (13.8%)

	 A reader or sign lang. interpreter
	1 (1.2%)
	0

	 Other
	4 (4.7%)
	0

	Mean # of necessary workplace accommodations
	3.68 (2.19)
	0.58 (1.32)*


*Statistically significant comparison between College-educated and Mixed-education cohorts.  Note small cell sizes.

As can be seen in Table 14, environmental modifications including, ramps, elevators and accessible parking were the most frequently cited workplace accommodations reported by college-educated and mixed-education level adults as necessary for their employment.  Both groups most frequently identified adapted workstations as the most important equipment accommodation needed in the workplace. 

Respondents were asked whether the necessary accommodation was “already there,” “made for them,” or “not available.”  Nearly all accommodations were reported to have already been at the workplace or to have been introduced specifically for the respondent by the employer across both respondent groups.  

As noted earlier, AT repair histories were collected from all respondents.  These data were examined closely as representing any unmet AT need in order to assess the extent to which unreliable AT performance might correlate with unsuccessful work outcomes.  Respondents were asked how many times each of their AT devices had required repair since January 1997. The mean number of repairs across AT categories from 1997 to 2002 was 8.69 for the college-educated group and 5.62 for the mixed-education level group. For the college-educated group, ACT devices required the greatest number of repairs followed by P&O and PMIL devices.  For the mixed-education level group, P&O devices needed the most frequent repairs followed by ACT and AACD technologies.  

As a final measure of unmet AT need, respondents were asked to rate their level of satisfaction with each AT device reported using a scale ranging from “not at all satisfied” to “very satisfied.” These AT satisfaction scores were summed across all devices and the mean scores were computed.   Regardless of employment status and respondent group, respondents were universally satisfied with their AT devices. 

Activity Outside Employment 

To measure activity outside of employment, a measure of weekly respondent participation in areas of productivity and activity outside employment (i.e., volunteering, pursuing an educational degree or participating in recreational activities) was included in the questionnaire.  A significantly larger proportion of college-educated adults participated in volunteer community activities as compared to the mixed-education level respondents, while mixed-education level adults were found to participate in recreational activities significantly more hours per week as compared to the college-educated group. (See Table 15.)   As a follow up, respondents were asked if their participation in these activities was limited in any way by inadequate availability of AT.  Most notably, 15 percent of the college-educated group reporting participation in recreational activities, and 18 percent of the mixed-education level adults reporting such activity stated that their recreational involvement was limited by inadequate access to assistive technology.

Table 15

Activity Outside Employment
	Productivity categories
	College-educated

n=60
	Mixed-education

n=37

	Volunteering
	% (n)
	% (n)

	  
 Currently volunteering
	63.8 (60)
	36.6 (37)*

	 
Report limited participation 

    due to inadequate AT
	8.5 (8)
	7.9 (8)

	  
Mean  # of hours/week (SD)
	5.3 
	6.4 

	
	
	

	Education
	% (n)

n=30
	% (n)

n=9

	    Currently enrolled
	31.9 (30)
	8.9 (9)

	   
Pursuing a degree
	9.6 (9)
	6.9 (7)

	 
Report limited participation 

    due to inadequate AT 
	4.3 (4)
	1.0 (1)

	  
Mean  # of hours/week (SD)
	10.8 
	6.29 

	
	
	

	Recreation
	% (n)

n=63
	% (n)

n=65

	
Currently recreating
	 67.0 (63)
	64.4 (65)

	
 Report limited participation

     due to inadequate AT 
	14.9 (14)
	17.8 (18)

	
Mean #hours/week (SD)
	5.62 
	10.3* 

	Total of all hrs/week
	9.06 
	9.82

	
	
	

	Frequency of moderate physical activity
	Freq (%)
	Freq (%)

	  Less than once per week
	2 (2.1%)
	1 (1.0%)

	  1-2 times per week
	26 (27.7%)
	16 (15.8%)

	  3-4 times per week
	26 (27.7%)
	23 (22.8%)

	  5 or more times per week
	15 (16.0%)
	29 (28.7%)

	Physical activity limited by AT access
	14 (14.9%)
	24 (24.0%)


*Statistically significant comparison between College-educated and Mixed-education cohorts (p<.0001).

Physical Activity.  Nearly three-fourths of the college-educated group and two-thirds of the mixed-education group reported that they participated in physical activity of moderate intensity to maintain health and fitness at least once per week. (See Table 15.)  Nearly 44 percent of the college-educated group and 51 percent of the mixed-education level group participated in moderate physical activity 3 or more times per week.  (Three or more times per week reflects a rate of exercise consistent with recommendations by the American College on Sports Medicine (n.d.) to prevent secondary health problems.)  In terms of AT availability, 15% of the college-educated group and 24% of the mixed-education level group who participated in moderate physical activity or exercise reported that their participation was limited by inadequate access to assistive technologies. 
discUSSION

Before discussing the results of this study, it is important to reiterate the meaning and generalizability of the results.  This study affords a one-time relational assessment of AT ownership by two groups of working-aged adults with SCID and the role of AT in their lives.  As such, the nature of the present study does not offer the causal insight of a demonstration model that would measure the impact of AT on productivity and employment outcomes upon treatment and control groups. Instead, this study suggests relational tenets and trends that are useful for future investigations.  

Overall, the present study suggests that assistive technologies are important for the employment success of persons with SCID. The majority of the devices owned by the respondents were characterized as important to work.  Although respondents who owned more AT devices that were reported to be important to work were more likely to be currently employed, the results of the present investigation suggest that the relationship between AT ownership, use and the employment status of persons with SCID is affected by a wide range of variables.

In terms of the cost of AT, devices identified as important to work were 3.5 times more expensive than other devices.  It was also notable that the mean cost of AT devices was 68 to 124 percent greater for persons who were self-employed than for any other types of employment. Depending upon the individual’s underwriting resource options, this extraordinary additional cost to a personally owned business could be a substantial barrier to individuals for whom entrepreneurial work at home is the only or most viable employment option (i.e., individuals with tetraplegia, individuals who have difficulty finding alternate transportation resources or routine medical appointments requiring time away from a “traditional” office setting, etc.). This may explain, in part, why there were very few respondents whose current or most recent position was self-employment. 

With regard to underwriting, individuals who were working for pay or who had worked for pay in the past five years were more likely to have purchased at least one assistive technology device for themselves as compared to individuals who had not worked in the past five years.  
Due to the length of the survey and administrative time constraints, the data collected did not include underwriters for each device. However, it is recommended that the questionnaire be modified in the future to include these items to improve our understanding of how funding policies of underwriters may affect the type of devices they are able and/or willing to underwrite.  

Access to workplace accommodations appears to have been quite good for both the college-educated group and the mixed-education level group, and AT satisfaction levels for all respondents were very high regardless of employment status and employment history.   Further, most work place accommodations were reported to have already been at the work site or to have been implemented specifically for the respondent.  This seems to suggest that the unemployment of individuals with SCID is unlikely to be a function of the unavailability of AT in the workplace or the unwillingness of employers to provide necessary AT or other workplace accommodations.    


Finally, the more frequent use of AT and corresponding increase in AT expenditures by persons with greater disability severity may indicate that these individuals are endeavoring to compensate for functional limitations through AT.  Since improved functional status is significantly associated with employment, future research efforts might investigate the extent to which individuals with SCID are maximizing their use of AT to ameliorate or abate the limiting consequences of their conditions in order to pursue employment.  

Methodological Implications

A primary objective of the present study was to develop and pilot test a survey instrument that could be used to study the relationships among AT ownership, use, cost, employment and individual productivity outcomes. The questionnaire used in this study was found to be easy to administer and aided in the collection of a great deal of very complex and detailed information.  The conclusion drawn from this study is that the questionnaire proved to be very useful for gathering a lot of AT information.  Continued use of this instrument will increase its applicability as a research tool.

As noted earlier in discussions of the self-reported data, the college-educated and mixed-education level groups, characterized by relatively equal levels of disability, were relatively consistent with regard to the number and types of AT devices used. However, the NPPD recorded nearly 5 times more AT devices than were self-reported by the mixed-education level group.  The differences observed between the mixed-education level group’s self-reported AT information and the NPPD records raises some important questions.   The reasons behind this gap should be investigated in future studies, preferably with the continued use of a hybrid methodology, one that utilizes two (or more) data sources for comparison purposes.  Ascertaining whether the differences found between the NPPD and self-reports is the result of device abandonment or an artifact of subject recall is an important research question to answer. 

Plausible explanations for this discrepancy include: (1) it is an artifact of unreliable recall; (2) it is the result of device abandonment; (3) some combination of the two; or (4) the result of other unidentified factors.  Determining the reasons for this discrepancy is of use to policies and practices related to assistive technologies since monies spent on abandoned devices could thereby be reduced, allowing limited financial resources to be spent on support for more highly utilized assistive technologies. If the difference between the NPPD and the self-reported information is principally an artifact of recall limitations, then this could pose a substantial methodological limitation upon AT outcome research since AT histories would be affected by human memory limitations. This problem is further compounded by the lack of datasets that document original AT ownership and cost information.

Future Research Recommendations and Policy Implications

Although this is a first step at assessing the relationship between AT ownership and employment for individuals with SCID, some suggestions for future investigations are noted below.  

1) Conduct additional studies on the relationship between SSA benefit status, AT costs, and employment history.  Consider screening some SSDI and SSI applicants who have SCID for AT need and AT access. (Particular attention could be paid to powered devices, such as powered motor vehicle control devices.  These are very expensive technologies and likely to be unavailable to an applicant.)

2) Begin to build an assistive technology ownership and cost database for SSA beneficiaries.   This information could be useful for future research studies attempting to identify employment support options that may include AT.  

3) Conduct similar future studies with individuals who are employed and have disabilities other than SCID in order to identify AT devices most effective in contributing to their successful employment.  From these studies, “AT profiles” can be developed and compared, providing useful information as to whom AT may assist in the successful transition to employment.  

4) Further investigate the findings noted here relative to the cost of work-related AT for self-employment.  Determine the role that start-up assistance plays in supporting individuals who are interested in self-employment.  Track this information for cost effectiveness purposes.

5) Investigate further the differences found in the recall of self-reported ownership of AT devices and AT devices recorded in the NPPD.  If this finding is consistent throughout future investigations, financial support may be adjusted to increase support for those technologies that are identified most often as important for employment.   

6) Continue to use the questionnaire developed for this study to improve upon its usefulness in collecting AT information from individuals with disabilities.
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APPENDIX 

Survey Materials 

Social Security Administration  Disability Research 

Institute 

Assistive Technology and Employment Interview

Social Security Administration

Disability Research Institute

Assistive Technology and Employment Interview

Interviewer Introduction Statement

"Hello, I'm [INTERVIEWER NAME] from the [Division of Rehabilitation-Education Services at the University of Illinois at Urbana-Champaign OR Veteran’s Administration]. We're surveying individuals with spinal cord injuries to determine the impact of assistive technology use upon employment outcomes. 

The results of this survey will serve as the basis for assistive technology recommendations to the Social Security Administration, which is sponsoring this project, to improve employment success of their beneficiaries with similar disabilities. The study will also identify unmet assistive technology needs, which, if addressed, could enhance the employment success of persons with spinal cord disease/injury.

Depending upon the number of devices used, the survey takes approximately 25-50 minutes to complete. Your participation is anonymous and voluntary, and all your answers will be kept completely confidential. If there are any questions that you don't feel you can answer, please let me know and we'll move to the next one. So, if I have your permission, I'll continue."

Social Security Administration Disability Research Institute

Assistive Technology and Employment Interview

SUBJECT CLASS: ____VA   ___UI
NO._______

I. OVERALL HEALTH

1.
Compared to others your age, how would you rate your overall health? 

____Excellent  ____Very good  ____Good  ____  Fair  ____Poor

II.  ASSISTIVE TECHNOLOGY HISTORY 

The following questions ask for information about all of the assistive technology devices that you have used from January 1997 to the present. The term assistive technology device means any item, piece of equipment, or product system, whether acquired commercially off the shelf, modified, or customized, that is used to increase, maintain, or improve your functional capabilities. (Federal definition of AT).

A.
Manual Mobility/Independent Living (MMIL) Devices

1. From January 1997 to today, have you used any manual mobility or independent living (MMIL) devices?  Such devices would include: all non-motorized devices to aid movement such as walkers, transfer aids, manual wheelchairs, crutches, walker, manual mobile ramps, canes, crutches, etc.; motor vehicle hand controls; devices needed for manipulating your surroundings such as reachers; devices used to get dressed, to eat, or to perform other basic daily activities such as a sock aid or a dressing stick; therapeutic seating or cushioning, or any other similar devices. 

Yes………………………1  ((COMPLETE A SINGLE DEVICE REPORT


FOR EACH MMIL  DEVICE IDENTIFIED)



No………………………..2  ((GO TO B)

B.
Powered Mobility/Independent Living (PMIL) Devices

1.
From January 1997 to today, have you used any powered mobility or independent living (PMIL) devices.  Such devices include any equipment that is needed for movement and which is motorized such as a motorized wheelchairs, motorized carts/scooters, chair ramps or lifts, powered car/van devices or other similar devices?

Yes………………………1  ((COMPLETE A SINGLE DEVICE REPORT


FOR EACH PMIL  DEVICE IDENTIFIED)



No………………………..2  ((GO TO C)

C.
Prosthetic and Orthotic (P&O) Devices

1.
From January 1997 to today, have you used any prosthetic or orthotic (P&O) devices such as a leg or arm brace or an artificial leg/foot/arm/hand, etc.?

Yes………………………1  ((COMPLETE A SINGLE DEVICE REPORT


FOR EACH P&O DEVICE IDENTIFIED)



No………………………..2  ((GO TO D)

D.
Adapted Computer Technology (ACT) 

1. From January 1997 to today, have you used any adapted computer technology (ACT)? Such devices include any equipment needed to accommodate your use of a computer such as a mouthstick, headstick, adjustable height table, eye tracking system, voice input, special keyboard, voice output, screen reader, large monitor, robotics, etc.

[Make sure Augmentative and Alternative Communication devices that are computerized are not included]

Yes………………………1  ((COMPLETE A SINGLE DEVICE REPORT


FOR EACH ACT DEVICE IDENTIFIED)



No………………………..2  ((GO TO E)

E.
Assistive Listening (AL) Devices 

1.
From January 1997 to today, have you used any assistive listening (AL) devices that assist you with hearing such as a hearing aid, FM listening system, closed captioning, infrared listening system, signaling device, amplified phone, etc.?

Yes………………………1  ((COMPLETE A SINGLE DEVICE REPORT


FOR EACH AL DEVICE IDENTIFIED)



No………………………..2  ((GO TO F)

F.
Assistive Seeing (AS) Devices 

1.
From January 1997 to today, have you used any assistive seeing (AS) devices that aid with vision including print magnification devices, binocular devices, CCTV, screen magnifiers, or other similar devices?

Yes………………………1  ((COMPLETE A SINGLE DEVICE REPORT


FOR EACH AS DEVICE IDENTIFIED)



No………………………..2  ((GO TO G)

G.
Augmentative and Alternative Communication (AAC) Devices 

1.
From January 1997 to today, have you used any augmentative and alternative communication (AAC) devices that assist with written and/or speech communication, such as easy grip writing pens, an artificial larynx, a speech amplifier, special dialing telephones, TTY/TDD, pointing boards, communication book, voice output communication aids, braille transcription devices, or other similar devices?

Yes………………………1  ((COMPLETE A SINGLE DEVICE REPORT


FOR EACH AAC DEVICE IDENTIFIED)



No………………………..2  ((GO TO H)

H.
Assistive Technology Cost

Now we’d like to know about the costs for all of the devices and technologies that you indicated previously you had used since January 1997.  We would like to know who paid for the original purchase price of any of them, who paid for the repair of the devices, and who paid for the upgrading or replacement of the devices.

1.
First, think of the original purchase price for these devices.  Were any of them paid for by the following sources? ( (READ EACH)

2. Have any of these devices been repaired in part or in whole since January 1997?



Yes
1



No
2((SKIP TO Q.3)


(IF YES):



Who paid for those repairs?  Was it (READ EACH)?

3. Have any of your devices been upgraded or replaced since January 1997?



Yes
1



No
2((SKIP TO SECTION III)


(IF YES):


Who paid for those upgrades or replacements?  Was it (READ EACH)?



  Original
Upgrade or



 purchase
 Repair
replacement



Yes
No
Yes
No
Yes
No
a. Out of pocket, yourself or your family?
1
2
1
2
1
2

b. Veterans Administration?
1
2
1
2
1
2

c. Medicare?
1
2
1
2
1
2

d. Medicaid?
1
2
1
2
1
2

e. Private health insurance?
1
2
1
2
1
2

f. A rehabilitation agency?
1
2
1
2
1
2

g. Your employer?
1
2
1
2
1
2

h. A school?
1
2
1
2
1
2

i. Another organization?
1
2
1
2
1
2

III.
EMPLOYMENT HISTORY

The following questions request information about your work history from January 1997 to the present.

1. Have you worked at a job for pay at any time since January 1997?



Yes
1



No
2((SKIP TO QUESTION 13a)

2. Are you currently working for pay?



Yes
1



No
2

3. What is the name of your (current/most recent) employer? (IF CURRENTLY WORKING IN MULTIPLE POSITIONS IDENTIFY EACH.)

Position 1














Position 2














Position 3













4.
What is the title of your (current/most recent) position? (IF CURRENTLY WORKING IN MULTIPLE POSITIONS IDENTIFY TITLE OF EACH.)


Position 1














Position 2














Position 3













5a.
What are the primary functions of the position(s)?  (IF CURRENTLY WORKING IN MULTIPLE POSITIONS IDENTIFY PRIMARY, SECONDARY AND TERTIARY FUNCTIONS OF EACH.)

Position 1_______________________________________________________________

Position 2_______________________________________________________________

Position 3_______________________________________________________________

5b.  What are the secondary functions of the position(s)?__________________________


Position 1____________________________________________________________


Position 2____________________________________________________________


Position 3____________________________________________________________

5c.  What are the tertiary functions of the position(s)?_____________________________


Position 1____________________________________________________________


Position 2____________________________________________________________


Position 3____________________________________________________________

6.
Approximately how many hours per week (do you/did you) work at this position? (IF CURRENTLY WORKING IN MULTIPLE POSITIONS IDENTIFY HOURS FOR EACH.)


Position 1 
 hours per week


Position 2 
 hours per week


Position 3 
 hours per week

7. When did you begin working in your current/most recent position? (IF CURRENTLY WORKING IN MULTIPLE POSITIONS IDENTIFY STARTING DATES OF EACH.)



Position 1

/




Month
Year



Position 2

/




Month
Year



Position 3

/




Month
Year

(If RESPONDENT no longer workS there):


8.
When did you stop working in this position? (IF WORK WAS TERMINATED IN MULTIPLE POSITIONS, IDENTIFY THE ENDING DATES OF EACH.)



Position 1

/




Month
Year



Position 2

/




Month
Year



Position 3

/




Month
Year

9.  Which of the following classifications best describes your (current/most recent) employer? (IF CURRENTLY WORKING MULTIPLE POSITIONS REQUEST CLASSIFICATION OF EACH.)  Would it be…



Position 1
Position 2
Position 3

A private company,
1
1
1


A not-for-profit organization,
2
2
2


Government,
3
3
3


Self-employed, or
4
4
4


Something else?  (Specify)
5
5
5

10. There are many accommodations that employers can make for employees who need them.  I’m going to read a list of accommodations that are possible.  For each, please think of your (current/most recent) employer and tell me if the accommodation was necessary for you to be optimally productive or successful.  If an accommodation was necessary, was it there before you arrived, was it made just for you, or was it unavailable.

What about (READ CATEGORY)?  Was it necessary?  If yes, was it there before you arrived, was it made just for you, or was it not available?




Already
Made
Not



Necessary

 there

for you
available

Environmental accommodations


(a)
Handrails, ramps, or other




architectural modifications
Y      N
1
2
3


(b)
Accessible parking
Y      N
1
2
3

(c)
An elevator or lift
Y      N
1
2
3

(d)
Any other environmental


accommodation (specify)
Y      N
1
2
3




Already
Made
Not



Necessary

 there

for you
available

Equipment accommodations


(e)
An adaptation to a workstation
Y      N
1
2
3


(f)
Specific office supplies
Y      N
1
2
3

(g) Braille, enlarged print, special  

lighting, or audiotape
Y      N
1
2
3

(h) A voice synthesizer, TDD, infrared

system, or similar device
Y      N 
1
2
3


(i)
Any other equipment (Specify)
Y      N
1
2
3




Already
Made
Not



Necessary

 there

for you
available

Staff and or policy changes


(j)
Special work arrangements
Y      N
1
2
3


(k)
A job coach
Y      N
1
2
3


(l)
A personal assistant
Y      N
1
2
3

(m) A reader, oral or sign language

interpreter
Y      N
1
2
3

(n) Any other staff or policy

changes (Specify)
Y      N
1
2
3

11. Other than the (current/most recent) job/s previously identified, how many other jobs have you held since January 1997?




 jobs((IF NONE, SKIP TO Q.13a.)

12. On the occasions when you changed jobs in the last five years, how many times did insufficient access to assistive technology contribute to your decision to change?




 times

13a.
Have you ever been a recipient of Social Security Supplemental Security Income (SSI)? (IF RESPONDENT ASKS WHAT SSI IS SAY “SSI IS A SOCIAL SECURITY BENEFIT THAT IS RECEIVED WITHOUT A WORK HISTORY.”)



Yes
1



No
2((SKIP TO Q.14a)



Don’t Know
3((SKIP TO Q.14a)



13b.
In total, how many years have you received SSI benefits?






 years


13c.
In which of the years since 1997 did you receive SSI benefits? (CIRCLE ALL THAT APPLY.)





1997
1





1998
2





1999
3





2000
4





2001
5





2002
6





None
7

14a.
Have you ever been a recipient of Social Security Disability Income (SSDI)? (IF RESPONDENT ASKS WHAT SSI IS SAY “SSDI IS A SOCIAL SECURITY BENEFIT RECEIVED ON THE BASIS OF YOUR WORK HISTORY.”)



Yes
1



No
2((SKIP TO SECTION IV)



Don’t know
3((SKIP TO SECTION IV)



14b.
In total, how many years have you received SSDI benefits?






 years



14c.
In which of the years since 1997 did you receive SSDI?
(CIRCLE ALL THAT APPLY.)





1997
1





1998
2





1999
3





2000
4





2001
5





2002
6





None
7

IV. DISABILITY STATUS INFORMATION

1. Now I’d like to know about the impact that your disability has on your daily activities.  DEPENDING UPON YOUR LEVEL AND/OR THE COMPLETENESS OF YOUR DISABILITY/INJURY, IT IS UNDERSTOOD THAT A NUMBER OF THESE TASKS MAY BE IMPOSSIBLE FOR YOU TO PERFORM.  

How much difficulty do you have . . .



None
Some
A lot
Unable

a.
Walking for a quarter mile?
Would you say
1
2
3
4


b.
Walking up 10 steps without resting?
1
2
3
4


c.
Standing or being on your
feet for 2 hours?
1
2
3
4


d.
Sitting for 2 hours?
1
2
3
4


e.
Stooping, crouching, or kneeling?
1
2
3
4


f.   Reaching up over your head?
   1
    2
   3
      4


g.
Using your fingers to grasp?
1
2
3
4


h.
Carrying 25 pounds?
1
2
3
4


i.
Bathing or showering?
1
2
3
4


j.
Eating?
1
2
3
4


k.
Getting in and out of bed or chairs?
1
2
3
4


l.
Walking?
1
2
3
4


m.
Getting outside?
1
2
3
4


n.
Using the toilet?
1
2
3
4


o.
Preparing meals?
1
2
3
4


p.
Shopping for groceries?
1
2
3
4


How much difficulty do you have……... 



None
Some
A lot
Unable

q.
Managing money?
1
2
3
4


r.
Using the telephone?
1
2
3
4

(DO NOT ASK ABOUT TELEPHONE IF PHONE INTERVIEW IS BEING EFFECTIVELY PERFORMED)


s.
Doing housework?
1
2
3
4


t.
Managing medication?
1
2
3
4

V. HEALTH/PHYSICAL ACTIVITY , PRODUCTIVITY, AND LIFE SATISFACTION

The next set of questions pertains to disability-related health problems that you may or may not have experienced.  For each, I would like to know whether you have experienced any of the following disability-related problems since January 1997. If so, I would like to know the years since 1997 that you have experienced each health problem.



     (IF YES):



2.
Did you have this problem in




(READ YEARS)?

1.
Since January 1997, have you had any . . .

(CIRCLE ALL THAT APPLY.)



Yes
No
1997
1998
1999
2000
2001
2002
a. Respiratory problems such as

clearing secretions, pneumonia,

flu, cough and sleep apnea?
1
2
97
98
99
00
01
02


b.
Bowel problems?
1
2
97
98
99
00
01
02


c.
Bladder problems, such as


urinary tract infections?
1
2
97
98
99
00
01
02

d. Skin problems, such as pressure

ulcers or wounds?
1
2
97
98
99
00
01
02


e.
Pain
1
2
97
98
99
00
01
02


f.
Shoulder and/or upper extremity


problems
1
2
97
98
99
00
01
02

g.
Spasticity
1
2
97
98
99
00
01
02

h. Heart problems such as

     hypertension
1
2
97
98
99
00
01
02

i.    Digestion problems
1
2
97
98
99
00
01
02

j.
Feelings of sadness
1
2
97
98
99
00
01
02


k.
Other problems (Specify)
1
2
97
98
99
00
01
02

3a.
Within the past 12 months, have you volunteered your time with any organization(s)?




Yes
1




No
2((SKIP TO Q.4a)


3b.
How many hours per week on average did you spend volunteering?  




_____ hours


3c.
Has your participation in volunteer activities been limited by inadequate access to assistive technology?




Yes
1




No
2

4a.
Within the past 12 months, have you been enrolled in any educational classes?




Yes
1




No
2((SKIP TO Q.5a)


4b.
How many hours per week did you on average participate in educational classes? 





_____ hours


4c.
Has your participation in educational activities been limited by inadequate access to assistive technology?




Yes
1





 No…………………………………………..2


4d.
Are you seeking a specific degree?




Yes
1




 No
2((SKIP TO Q.5a)


4e.
Which degree?




Associate’s degree
1




Bachelor’s degree
2




Master’s degree
3




Doctorate
4




Other (Specify)
5

5a.
Within the past 12 months, have you participated in recreational activities such as sporting events? 




Yes
1




No
2((SKIP TO Q.6a)


5b.
What activities have you done?




__________________________________________________________________




__________________________________________________________________




__________________________________________________________________


5c.
How many hours per week on average did you participate in these activities? 




_____ hours


5d.
Has your participation in recreational activities been limited by inadequate access to assistive technology?


                   



                    Yes………………………………………..…1




No
2

6a.
Including those activities identified in the previous question, did you participate in any moderate physical activity or exercise specifically to maintain or improve your health and fitness during the past 12 months?




Yes
1




No
2((SKIP TO Q.7)


6b.
How many times per week, on average, did you participate in such activities?




Less than once per week
1




1-2 times per week
2




3-4 times per week
3




5 or more times per week
4



(IF THE ACTIVITY WAS SEASONAL, MAKE NOTE OF THE MONTHS OF PURSUIT)


6c.
Has your participation in moderate physical activity or exercise been limited by inadequate access to assistive technology?




Yes
1




No
2

7. During the past 12 months, approximately how many days were you restricted to bed or to home due to illness or injury? 




_____ days

8. During the past 12 months, approximately how many days have you been hospitalized?




_____ days

9.
To what extent do you agree or disagree with the following items?




Neither



Strongly
agree nor
Strongly




agree,

Agree,

disagree,
Disagree, or
disagree?
a. In most ways my life is close

to my ideal (close to what I 

dreamed it would be like).

Would you say
1
2
3
4
5

b. The conditions of my life are

excellent
1
2
3
4
5


c.
I am satisfied with my life
1
2
3
4
5


d.
So far I have gotten the

important things I want in life
1
2
3
4
5


e.
If I could live my life over,

I would change nothing
1
2
3
4
5

VI. BACKGROUND INFORMATION

Now I’d like to ask some background questions.

1.
What is your date of birth?


____/____/____



Mo    Day    Yr
2.
In what year did your disability occur?


     19____ or 20____

3.
What is the highest level of education you have completed?



Less than high school diploma
1



High school diploma or GED
2



Trade or technical postsecondary school
3



Some college
4



Bachelor’s degree
5



Some graduate work
6



Graduate degree
7

4. What is your marital status?



Married
1



Widowed
2



Separated
3



Divorced
4



Never married
5

5. With which racial/ethnic group do you most identify?



African American but not of Hispanic origin
1



White but not of Hispanic origin
2



Hispanic or Latino
3



American Indian or Alaskan native
4



Asian or Pacific Islander
5



Other (specify)
6

Now I need to ask some questions about income.  The study includes these questions because income is a very important employment outcome in justifying Social Security policy changes and increased funding to support improved AT access.  Again, the data will be recorded in a manner that ensures your anonymity.  

6. What is your approximate annual salary or annual wages for your current or most recent position?  Do not include any other personal or household income.



Less than $10,000
1



$10,000 - $14,999
2



$15,000 - $24,999
3



$25,000 - $34,999
4



$35,000 - $49,999
5



$50,000 - $74,999
6



$75,000 - $99,999
7



$100,000 or more
8

7. Approximately what was your annual household income for 2001, including income from all sources and from all members of your household?



Less than $10,000
1



$10,000 - $14,999
2



$15,000 - $24,999
3



$25,000 - $34,999
4



$35,000 - $49,999
5



$50,000 - $74,999
6



$75,000 - $99,999
7



$100,000 or more
8

8. ENTER RESPONDENT GENDER.

IF UNSURE, ASK:  What is your gender?



Male
1



Female
2

THAT CONCLUDES OUR INTERVIEW. THANK YOU FOR ASSISTING US IN THIS CRITICAL DISABILITY RESEARCH EFFORT.

[fill NAME] IS THE PRINCIPAL INVESTIGATOR FOR THIS STUDY.  WOULD YOU LIKE [fill NAME]’S ADDRESS OR TELEPHONE NUMBER IN CASE YOU WOULD WANT TO CONTACT HIM/HER ABOUT THE STUDY IN THE FUTURE? 

SSA DRI AT & Employment Project

Device-Specific Report Form

SUBJECT CLASS: ____VA  ____UI  NO.______

1.
What category of device is this?  




MMIL
PMIL
P&O
ACT
ALD
ASD
AACD




2.
What type of device is this: _____________________________________________

3.
What is the manufacturer and model number? 

4.
In what year did you acquire this device?



19
  20_____

5.
Have you worked at a job for pay since obtaining this device?  ____Yes   ____No  (IF NO, SKIP TO # 7)

6.
How important is or was this device to your ability to prepare for work, travel to work, or to perform essential work tasks?  (Do not include importance for nonwork activities.)



Not at all important
1



Not too important
2



Somewhat important
3



Very important
4

7.
How frequently do you use this device at the present time?



_____ Never



_____ times per day



_____ times per week



_____ times per month



_____ Always

8.
How satisfied are you with the benefits derived from using this device?



Not at all
1



Some
2



Moderately
3



Very
4

9.
As well as you can recall, how many times has the device been repaired since January 1997? 




 times

10. On a typical day, hour many hours would you say that you use this device in the following settings?  



Home



_______hours/day




School



_______hours/day




Community


_______hours/day



Work



_______hours/day   

Recreation
   

_______hours/day



Travel



_______hours/day

(IF THE RESPONDENT REPORTS NO ACTIVITY IN A SETTING FOR THE FIRST DEVICE, BY-PASS THE SETTING FOR SUBSEQUENT DEVICES; ALSO, TRAVEL MEANS “AWAY FROM YOUR HOME”) 

11. Please describe any problems encountered in using this device that prevent you from fully benefiting from its use:

If currently working, skip to Q.9.








� Known popularly as “the Tech Act” which was reauthorized in 1998 as the Assistive Technology Act (ATA).





� Section 3, subsection 2 of the Assistive Technology Act of 1998 (PL. 105-394).


� Rating scale analysis (also known as Rasch analysis) was used to create an equal-interval measure from the sum of responses to individual items. The derived measure is expressed in terms of log-odd units (logits). The zero-point of the scale is set at the mean item difficulty. Positive values reflect more of the underlying construct; negative values reflect less of the construct. 
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