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PREFACE 

This dissertation consists of an evaluation of the performance of 

workers with impairments at the Oklahoma City Air Materiel Area (OCAMA). 

An analysis of the performance appraisal standard-score means of 11 

groups of impaired workers is made by $1,000 annual wage ranges. An 

impaired group having a specific impairment in a particular wage range 

is compared with a nonimpaired control group of 40 persons in the same 

wage range. The individual results of such comparisons are aggregated 

regardless of the occupational group to obtain the overall performance 

rating for each type of impairment. A similar analysis is made of 18 

wage-board occupational groups in each of which there is a sufficient 

number of impaired persons to permit a statistical treatment of the 

data, 
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CHAPTER I 

INTRODUCTION 

The Federal-State Program of Vocational Rehabilitation, involving 

thousands of persons and millions of dollars yearly, seeks to promote 

a fuller utilization of our human resources by providing a wide variety 

of services to disabled persons. These services enable rehabilitated 

persons to participate in gainful activity and use their abilities for 

the benefit of themselves, their families, and their conununities. In 

addition to medical service, services of training, guidance, education 

and job placement assistance are provided to impaired persons. A 

"rehabilitated" person is one who has received one or more of the above 

services to the extent that he can compete effectively with nonimpaired 

persons. 

Programs of this magnitude should be evaluated periodically to 

determine whether their contribution to economic welfare is conunensu

rate with the time, money and effort spent in rehabilitating and 

finding employment for the impaired. An employer should pay only as 

much as the marginal revenue product of his employee. If the produc

tivity of an impaired individual is not equal to the productivity of 

a nonimpaired employee, then the employer is not being economically 

efficient if the impaired worker receives the same remuneration as the 

nonimpaired worker. If the impaired person performs as well, then the 

rehabilitation effort has achieved a goal of helping him to become a 

1 
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productive, contributing, tax-paying member of society. This, however, 

does not necessairly mean that rehabilitation is economically efficient. 

The purpose of this study is to evaluate the work performance of 

impaired workers in today's job market using specific information 

concerning individual performances which can be quantified and treated 

statistically so that precise comparisons can be made with the perfor

mances of nonimpaired workers in a single plant, OCAMA, by: (1) $1,000 

wage intervals, and (2) specific occupational groups. Results of 

these comparisons should assist employers in making decisions concerning 

the economic desirability of employing various categories of x:-eha:hil

itatedimpaired persons. OCAMA offers a unique opportunity for such 

a study because it has one of the largest concentrations of impaired 

workers in a single plant in the nation. Of 23,474 workers employed 

at the time the data were gathered, 4,916 (21 percent) were impaired. 

This study analyzes the work performances of various types of 

impaired workers relative to performances of nonimpaired, but otherwise 

similar, workers. The analysis, shown in Chapter IV, deals with 

information regarding the work performance of the various types 

of impaired persons. Some previous studies were concerned with the 

intangible benefits to the rehabilitated individual such as indepen

dence, heightened self-confidence and an elevated sense of well being. 

Others studied direct benefits such as increases in earnings over a 

lifetime because of rehabilitationo One previous study evaluated work 

performance and quit rates of impaired employees in industry a quarter 

of a century ago. 

In the present study, intangible b~nefits and increased earnings 

of the individual are not studied, nor is cost/benefit explored because 
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of lack of objective, definitive data. The present study makes numeri

cal comparisons which can be reported in terms of standard-scores and 

analyzed statistically to determine if the marginal revenue products of 

the groups differ significantly. 

Historical Background 

Soci~ty has made many attempts to solve the problem of human 

impairment. The most extreme solution of the problem was the ancient 

custom of extermination, which was indeed the most permanent and least 

costly solution •. Less repugnant, but still unsatisfactory, was the 

practice of casting the impaired out of the community and forcing them 

to exist by begging and thievery. Public expenditures mounted when 

impaired persons were cared for in institutions, and these expenditures 

increased even more when educational services were added. The most 

effective and most humane solution is the recent effort to help the 

individual to support himself, to become integrated into schools and 

economic communities, and to give him an opportunity to contribute 

his labor in the job market. The effectiveness of his work is what is 

explored in this paper. 

Public concern over the plight of persons who were unemployed or 

underemployed because of a handicap first resulted in legislation to 

provide counseling, vocational training, prostheses, and job placement 

for physically handicapped persons when the Smith-Fess Act, Public Law 

236 (1, U. S. Code Title 29), was signed into law by President Woodrow 

Wilson in 1920. Vocational rehabilitation services were extended to 

mentally ill and mentally retarded persons in 1943 and further 
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broadened by amendments to national legislation in 1968. 

During the first 50 years of the rehabilitation program, 2.8 

million persons with physical and mental disorders were restored to 

more productive lives through employment or through enhancement of 

their capacity to function in the home (2, p, 1). During the fiscal 

year ending June 30, 1970, 266,975 persons with impairments were 

rehabilitated. Expenditures of the Federal-State Program during the 

fiscal year ending June 30, 1969, totaled $455,865,000 (3, p, 7). 

Despite this large effort, there are still millions of persons 

with limitation of activity because of chronic conditions (4, p, 13). 

For preschool children, limitation in a major activity means the inabil-

ity to take part in ordinary play with other children. For school-age 

children, it means the inability to go to school. For housewives, it 

means the inability to do any housework. For workers and all other 

persons, it means the inability to work at a job or in business. Infor-

mation is not available regarding the number of impaired persons who 

could be feasibly rehabilitated. In 1968, limitation in a major act.iv-

ity affected 17.9 million persons (9,2 percent of the population) as is 

shown in the millions of persons below (4, p, 13): 

ALL MALE FEMALE 

All Ages 17.9 9.1 8.8 

Under Age 17 0.8 0.4 0.4 
17 - 44 3.7 1.9 1.8 
45 - 64 6.2 3.3 2.9 
65 and over 7.2 3.5 3.7 

Source: National Health Survey .£t 1968 
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Definition of Terms 

In the present study the writer does not use "limitation in a major 

activity," but uses the terms "impaired," and "handicapped." An 

"impaired" person is one who has been classified by a doctor as eligi

ble for selective placement. "Handicapped" has a similar meaning. A 

nonimpaired worker is one who has not been classified by a doctor as 

eligible for selective placement. 

The impairl)lents used in this study are defined in Table I. These 

impairments include those caused by: the amputation of one extremity, 

the impairment of hands or arms, the deformity or impairment of a lower 

extremity or a back injury, a visual impairment where the corrected 

vision of the poorer eye is not over 20/200, less severe to profound 

hearing losses including speech malfunction, inactive pulmonary tuber

culosis, compensated heart disease (including valvular problems, 

arrhythmia, arteriosclerosis and healed coronary lesions), controlled 

diabetes, adequately controlled epilepsy, and a history of emotional 

problems requiring selective placement. These impairments are listed 

as codes and numbered from 1 to 17. Code 17 represents those employees 

who have no disability such that selective placement is necessary. 

Codes 8 and 16 are eliminated from the study of performance by $1,000 

annual wage ranges because definitions for them are not as precise as 

desired and Codes 2, 6 and 15 are eliminated because the small number 

of impaired persons in them does not meet statistical requirements. 

Impairment definitions are based upon Civil Service Commission Physical 

Handicap Gode Instructions and delineated in Air Force Regulations 

(5) • 
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TABLE I 

IMPAIBMENTS AT OKLAHOMA CITY AIR MATERIEL AREA 

Impairment 

Amputation-One 

Impairment-Upper 

Impairment-Lower 

Visual impairment 

Hearing-Other 

Hearing-Mute 

Tuberculosis 

Heart· disease 

Diabetes 

Epilepsy 

' Behavior disorder 

Nonimpaired 

Code 

1 

3 

4 

5 

7 

9 

10 

11 

12 

13 

14 

1:7 

Explanation 

Absence or amputation of hand, arm, 
foot, or leg 

Deformity or impairment of hand or arm 

Deformity· or impairment of back, foot, 
or leg 

Corrected vision of poorer eye not over 
20/200 

Some in 1 ear, none in other ear 

0/20 in each ear, including speech 
malfunction 

Inactive pulmonary 

Compensated-valvular, healed coronary 
lesions 

Controlled 

Adequately controlled 

Emotional or behavioral problems 

Control group 

Source: Air Force Regulation 40-293/0CAMA Supplement 1, Attachment 1 
October 21, 1968 (5) 

Note: Impairment Codes 2, 6, and 15 are I1C!lt shown because of the small 
number of persons involvedo Code 8 (hearing) and Code 16 
(miscellaneous impairments) are not listed because they cover 
impairments that are not precisely defined. 
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Format of the Stady 

Chapter II ijurveys the literiture dealing with the history of 

rehabilitation of impaired persons. From ancient t.imes to the present, 

attitudes held by the community have affected the economic well-being 

of people with impairments. !he general nature of legislation which 

deals w;i.th rehabilitation, as well i:lS the personal support. of that 

legislation by various Presidents of the United States, ts discussed. 

The chapter concludes with a discussion of the responsibilities of 

governmental agencies in regard to rehabilitation and an indication of 

the activitie~ of industry in the rehabilitation and employment of the 

handicapped. 

Chapter lII summarizes 4 studies which are relevant to the 

productivity of imp1;1.;i,red personi;i a,;id rebtes them to the present work. 

Only a few economic studies of reh&bilitation have been made, and they 

are somewhat exploratory ;in nc1:ture. Most studies deal in a general 

way with rehabilitation of the impaired in the aggregate •. The studies 

summarized range from essentially subjective evaluations based upon 

intervi~ws to one which compared the work performance of impaired 

employees w:!.th that of matched nonimpaired eirl.ployees in 190 manufac

tur:f.ng plants. 

~he pr~sent s~udy differs from these in the: manner in which the 

impa:1,ted. and theif controls are group,ed and cempared by wage ranges and 

by· occupat;ional groups using datii that are quantifiable and can be 

treated statistically as described below. 

Chapter IV compares the performances of groups of impaired wage

board nonsupervisory workers (blue-coll4r workers whose wage-rate 
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sehedul~ is s~t by a local wage bo~rd and who are not technical, 

supervisory,. scientific and engineering, or clericai personnel) at 

OGA»A with similar control groups of workers by annual wage ranges 

($1,000 intervals) and by eighteen occupation groups. Standard scores 

for OCAMA bl~e-eollar workers based ou perfot'lllanee appraisals by first 

and second level supervisors are used as surrogates for work perfor

~nce and th~ ma.rgi~ijl revenu~ products of impaired and nonimpaired 

workers. Th~ statisii~al analyses provide various evidence on how the 

marginal ~avenue products of the impa~red groups compare with those of 

the nonimpaif,d groups. 

Chapte~ V summariz~s the £indinss of the present study and states 

conclusions which are drawn from the analyses of the data. The labor 

productivity of groups of impaired workers in most instances is not 

si$nificantly different from that of groups of nonimpaired workers 

when qampa:isons are made by: (l) i~pai,::men~s and annual wage ranges 

of $1,000 inte;vale 1 and (2) impai't'lilents and individual pccupational 

groups. Indiv~du~l results afe diacus~ed in Ch.apter IV. 



CH.AFTElR 11 

THJ !Ml'AIRED AN.O 'nl~lR REHAalLITAT!ON 

Despi\1e the perisiet<!nc~ of a-ome old ph,ilosQphies regarding the 

disabled, wh~ch would e~alude 1J1c!!.ny from full participation in society, 

the United States govtttnment, undeJ' t}le lead,rship pf Presidents 

WoQdrow ~ilson, ?~ankltn Roosevelt, John Kennedy, and Richard Nixon, 

·has ma.de it n~tional policy tP employ people with handicaps. Private 

agencies ,uch as the.March of ~im•s, League for the Blind, Insurance 

Rehabilitation Study Gtoup, 4\me~i~a~ Mutual Insurance Alliance, and the 

National Sefety Council pro1119te rehabilitation in industry and society. 

Private industiy h~a found th•t it 1, profitable to provide suitable 

~plo)1Dle~t fo~ people with impail:lllents. A brief sullllnSry of attitudes 

toward impaix:nient and of the tre~tment of people with disabilities 

foltows in tb~ n~~ ,~etion~ 

l~~ faqt th~t primitive soeieti,1 ffeque~tly link~d disability 

wtth lllY~t::1.c:1.fJl, iqpeJinatu~aii.1!11,l'l fnd. oc.c;qltjeiln gave r:f.ee to J11Qrbid 

curios~ty a~4 Qften fear, Some p~ople of the ancient world, the 

s~~rta~~ fot e~el,l'lple, killed their phy~ically imperfect mEUnbers (6). 

~om~ Ame;i~an t~dia~ tribes commonly abandon~d their disabled, while 

ridicule wa, (aQd. ts) eoillltlQn in most cult~res (7, p. 19). Although 

th.eJ!'e wa.s ~ wi4~ diveJ;"ait;.y iP. the t1:'eat111ent of people with disabilities, 

9 
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negative attitudes were preponderant. Probably a universal attitude 

in all societies was the valuing of the "body-beautiful," although 

there was no agreement on what was beautiful. No known culture ever 

valued the absence of legs at birth or considered such a condition to 

be beautiful (8, P• i55), 

During the Renaissance the attitude toward those who were crippled 

or deformed wa;;; one of colJ.ective ho~tility (9, p, 27). Either because 

of their need for protection or th~ wish to get them out of sight, the 

mentally ill, the retarded, the defo:rmed, and other unproductive and 

bqrdensome people were confined togeth~r in asylums which were supported 

by public and private funds and by the beggi~g of inmates. For centu~ 

ries, begging was considered compatible with blindness and deformity. 

Cruicksoank ~plains one reason why disability elicits negative 

at~itudes as responses; 

The e$rly history of the United States is closely linked with 
many religious movements. Religion and early political life •.• 
were closely related, •• , Religion was narrowly interpreted •••• 
Man was created in God's owµ iffiage, God was conceived to be 
perfect in a physical as well as a theological sense. If God 
was perfect, ma.n, •• tQ be God-like, ~ust be also perfect •••• The 
phy~ically di$~bled, peing imperfect, were considered to be 
outside ~he pale of religion. The religious leaders were 
also the ~ol\tical leaders (10, pp. 10~11). 

Ol;l th~ ~ther ha~d, th~ devil was club fo9ted! (Or at least the club

footed, like the poor, pad been frowned on by God). 

In th~ absence of scieptific fact, attitudes developed in terms 

of cause-and-dfect relationships, 1:1,s well as "felt appropriateness," 

so that if a state of being was negative, its cause must be negative 

also, Therefore, illTI.ess was a pun.i.ehment for wJ;ong doing (Calvinism) 

because suffering and evil should go together. Such feelings persist 

(8, PP• 251~273). 
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In the early history of the country, education was for those with 

wealth and social position and the vote was limited to the same class of 

society. People were preoccupied with fighting for the nation's exis

tence and neglected the handicapped as a result. As conditions and 

attitudes changed, society began to take responsibility for the less 

fortunate. 

Residential care for the disabled seemed logical because the pop

ulation was small, scattered, and predominantly rural with slow and 

difficult transportation. It was easier to gather the disabled people 

in one place than to take services to them. Actually services were 

largely custodial, but the practice established the precedent for 

isolation of people with disabilities. When schools were started, they 

were o~ the residential type which forced handicapped children to grow 

up in isolation from society. 

The residential school for the handicapped did represent a step 

forward, for it was recognized that children with disabilities could 

learn. Once in school, these cpildren could be easily forgotten, and 

this form of ostracism is still reflected by society's treatment of all 

deviants whether criminal, mental, or physical. 

By the beginning of this century various factors influenced 

changes in attitudes and practices in dealing with the handicapped. As 

the populatio~ increased and became increasingly concentrated in urban 

rather than rural areas, there were more handicapped children to be 

fowid in a smaller geographical area. It became feasible to provide 

day school classes for children with different needs. Since 1920, well 

located day schools for the deaf and blind and hospital-school facili

ties for crippled children have made it increasingly feasible to keep 
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children relatively close to home. Correspondingly improved transpor

tation and road networks have made school and home increasingly acces

sible. 

The impact of two world wars did much to change attitudes toward 

physical impairment and deviation, In these wars, "young men had to go 

before their draft boards and be judged fit or unfit to serve in the 

armed services" (10, p, 10). Thousands of young men who had been 

accepted as a normal part of the collllD,unity were rejected because of 

phys;l.cal impaiments. 'J:'b,ese "4-F' s" plus thousands of injured and 

disabled returning from the wars profoundly modified social attitudes 

toward physical disability. Friends continued in general to see them 

"in the perspective of normalcy" (10, pp. 10-16). 

Today's philosophy of total rehabilitation stems from the fact 

that Americans realize that it is in the interest of society to educate 

and rehabilitate its disabled people. As stated by Simon (9, p. 28), 

"Rehabilitation. of the physically impaired is ••• strictly an accomplish

ment; of this century~" 

The expanded manpower needs of World War II resulted in an increas

ed rate of hiring of people with physical disabilities. This practice 

has since become national policy and, added to this, has come the 

emphasis upon hiring people with mental and emotional disabilities as 

well. The evolution of this national policy is discussed next. 

A ;Legislat;l..ve History of Rehabilitatic;m 

Few public efforts at rehabilitation were made before 1920. 

During World War I Congress attempted to fulfill an obligation to those 

who had been disabled in the line of duty and to other veterans by 
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passing, on June 2), 1918, the Smith-Sea:rs Vocational Rehabilitation 

Act (11). This Act contained an appropriation of $2,000,000 for 

medical, convalescent, and restorative services and for rehabilitation. 

The Federal Board of Vocational Education was made the agent for 

administration until August, 1921, at which time the newly created 

Veteran's Bureau took control (7, pp. 226-227). Eventually 46,000 

disabled veterans participated in the vocational education program. 

As the United States became more industrialized, there were many 

industrial accidents and fatalities, especially in the steel mills 

and on the railroads. There developed a demand for legislation to 

provide rehabilitation services for people other than veterans. Even 

so there was great opposition when Congress passed the Smith-Fess Act 

and President Wilson signed it into law in 1920. Jt provided for those 

who were injured in in4ustry to have federal funds used for vocational 

training, counseling and guidance, artificial limbs and other prosthet

ic appliances and for job placement, Furids amounting to $150,000 were 

provided. The bill was widely ignored at first, but within five years 

thirty-eight states had set up rehabilitation programs (12, p. 3). No 

provision was made for job placement,for restoration services, for 

purchase of specialized tools, nor for living expenses while in train

ing. These were provided by the client'himself or by charity. Many 

prospective clients were, therefore', eliminated. 

President Franklin Roosevelt, a poliomyelitis victim, dramatized 

the ability of a person with a disability to make a contribution to 

society. He actively and aggressively sup~orted much social legisla

tion including that for rehabilitation. ln 1935 he signed the Social 

Security Act which provided income for retired workers under OASI, for 
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unemployment compensation, and for federal grants-in-aid to states for 

public assistance programs. It gave the rehabilitation program perma

nent aµthority in law and raised the appropriation ~eiling to $2 

million per year. Rehabilitation was restoring larger numbers of 

disabled people to employment - from 523 in 1921, to 9,423 in 1935 (12, 

PP• 7-9), 

The Rand~lph-Shepherd Act of 1936, also signed into law by Presi

dent Roosevelt, provided preference for qualified blind persons in 

setting up vending stands within federal buildings and directed that 

surveys be made throughout the United States to obtain information that 

would help blind people find employment (13), 

Interest in rehabilitation lagged during the depression, but in 

1943, prompted by urgent war-time manpower needs, the 78th Congress 

passed the first comprehensive vocational rehabilitation bill, the 

Barden-Lafollette Act (Public Law 113), which included support for the 

mentally ill and the mentally retarded, and assistance to state agencies 

for the blind. It greatly expanded services for surgery, hospitaliza

tion, subsistence, transportation, occupational tools, equipment and 

licenses necessary while training and getting a start on the job (14). 

Several amendments to the Social Security Act benefited the 

disabJ.ed. Those of 1950 created a new assistance category, "Aid to the 

Permanently and Totally Disabled." Amendments of 1954 protected by 

means of a "disability freeze" the insurance benefits of covered 

workers who became disabled. In 1956 benefits were provided to a dis

abled worker, aged 50 or over, on essentially the same basis as to a 

retired worker (except for a longer work requirement for the disabled). 

In 1960 the age 50 requirement was eliminated so that a disabled worker 
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of any age became eligible for benefits, provided he had the required 

number of quarter$ of coverage. Since 1960 additional a~endments have 

relaxed somewhat the severity of the definition of disability, and the 

disabled have, of course, shared in the general increase in Social 

Security benefits periodically enacted by Co~gress. 

One of the first actio11s taken by President Eisenhower was the 

creation of the Department of Health, Education and Welfare. Under

secretary Nelson Rockefeller personally and effectively presented 

vocational rehabilitation recommendations to Congress, and major amend

ments to the Vocational Rehabilitation Act were passed in 1954. A 

multi-program approach to disability and rehabilitation provided grants 

to states to encourage research for the training of personnel and for 

demonstration projects designed to check the results of research find

ings. 

The Hill-aurton (aospital Survey and Construction) Act of 1946, 

amended in 1954, authorized funds to help build rehabilitation facili

ties, primarily those of a medical nature. Vocational rehabilitation 

agencies were designated by most states to carry out rehabilitation. A 

new era was ushered in in 1954, after which development of rehabilita

tion facilities was very rapid (15). 

The Vocational Rehabilitation Act, amended and expanded in 1965, 

1967, and 1968, increased the national effort to provide more effective 

services to greater numbers of ;impaired persons. It increased 

the federal share of cost and provided funds for planning, constructing;, 

and improving facilities and workshops. It broadened rehabilitation 

services to family members of a disabled person if such were necessary 

to his successful rehabilitation (16). 
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Public Law 90-480, signed into law by President Johnson on 

August 13, 1968, provided for the elimination of architectural barriers 

from all buildings constructed with federal funds and for funds to mod

ify existing buildings to make them accessible to those with disabili

ties (17, p, 5). 

On April 18, 1969, Presid~nt Nixon issued an Executive Order 

affirming his personal commitment to the handicapped citizens of the 

nation, He stated that they should receive equal consideration in 

employment, and that he had observed that many benefits are derived 

from employing people with disabilities (18). A search of the United 

States Code, annotated, 1964 edition with 1972 Packet Part did not 

reveal any new legislation concerning the impaired nor amendments to 

the Vocational Rehabilitation Act of 1954 during the Nixon Administra

tion; however, monies have been appropriated. 

Under Title 29, Labor, Section 31, Chapter 4, the Secretary of 

Labor is authorized to make grants for the " ... purpose of assisting 

States in rehabilitating handicapped individuals so that they may 

prepare for and engage in gainful employment to the extent of their 

capabilities, thereby increasing, not only their social and economic 

well-being, but also the productive capacity of the Nation" (1). 

Money for the functions of Section 31 was appropriated in Sections 32, 

33 and 34 as follows: 



Fiscal Year 
Ending 
June 30 

Section 

32 

33 

34 

1969 1970 1971 
Authorized to be appropriated 

millions of dollars 

500 600 700 

3.2 6 10 

80 115 140 

1972 
in 

700 

10 

140 

Section 34 provided money for research, demonstrations, trainee-

ships; planning, preparing for, and initiating special programs to 

exRand State Vocational Rehabilitation services; providing jobs to 

handicapped indiviuals; and developing new programs to recruit and 

train individuals for new career opportunities. 

Employment in Gov~rnment and Industry 

The Department of Health, Education and Welfare 

Many of the services of the Department of Health, Education and 

Welfare are concerned directly or indirectly with rehabilitation and 

17 

employment of people with disabilities. The primary responsibility for 

the rehabilitation and finding of employment for the handicapped rests 

with this department. It sets minimum standards and allocates funds 

under certain specified conditions to State Vocational Rehabilitation 

Agencies which provide impaired persons with evaluation, counseling 

and guidance, medical services, training, and job placement. Related 

efforts extend to prevention of injury, treatment and education for the 

handicapped. The new thrust is toward: (1) removal of architectural 
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barriers to employment, (2) usable public, transportati.on for people 

with physical disabilities, and (3) vocational education for young 

people with special problems (19). 

Employment in Government 

The Civil Service Commission made a major contribution to the 

employment of the handicapped by determining the minimum physical 

requirements of each job and then reqommending that each future employ-

ee be matcped to a specific job. 

Joseph G. D'Angelo, M. o., Adjudication Division, Veteran's 

Administration stat~d that: 

••• standards allowed the employment, during World War I, of 
many who proved to be unjustifiable industrial risks. As a 
resu+t, •• physical standar~s ~ecame very high, remained so, 
and prior to World War II were uniform for all types of jobs 
and requirep something that amounted to physical perfection. 
Physical standards were set without any reasonable relation 
to the abilities necessary for safe and efficient performance. 

With the ••• shortage of manpower.,.during World War II the 
Federal Government was faced with the problem of recruiting 
thousands of employees with disabilities ••• and overcoming 
th~ prejudice against disabled persons • 

••• The Gommission began a review of its physical standards 
to make them more 'l;'ealistic by a study of the actual duties 
involved, the skills, the abilities, and the physical quali
ties r~quired for safe and efficient pe~formance. On-the
job analyses were made begi~ning early in 1942 by the Com
mission's medical officers.,,For related information they 
depend~d upon safety and industrial engineers, industrial 
medical personnel, supervisors, and foremen .•• In excess of 
15,000 positions .•• (were) surveyed .••• 

As a result of this initial job study program, physical 
standards began to contemplate only the minimal physical 
demands of the job •.• and the way was opened for employment 
of persons heretofore, •• precluded by high physical require
ments from, •. employment (20). 

By the end of World War II the Civil Service Commission had 



amassed statistics which showed: 

1. Handicapped workers perform as well as, or better than, 
able-bodied workers in both quality and quantity of work 
produced. 

2. They have a lower lost-time rate. 
3. They have fewer lost-time accidents, although th~ir 

accident-frequency is a bit higher. 
4. Handicapped workers' absentee records compare favor

ably with those of the nonhandicapped (21), 

On May 16, 1957, President Eisenhower requested the heads of all 

executive departments and agencies to " ... make extra efforts toward 
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accomplishing full utilization of the skills and abilities of all citi-

zens" (9, p. 50). No special preference would be given to those with 

physical disabilities. They must be qualified for the job and compete 

with others. 

In order to insure that qualified physically handicapped persons 

receive full consideration in selection, placement and utilization, on 

March 7, 1957, the Civil Service Commission called upon heads of 

federal departments to appoint coordinators with authority to: assist 

in the placement of people with disabilities, keep up-to-date on 

positions which might be filled by a p'erson with an impairment, work 

with the supervisor to be assured that physical standards of a job are 

not too high, work with management and supervision in maintaining an 

environment favorable to the employment of the impaired, serve as a 

contact point for applicants, and assure that applicants are given fair 

consideration for any available job opening for which they are qualifi-

ed. 

From 1942 when records were first kept, until the end of 1968 the 

Federal Service had hired about a quarter of a million workers with 

handicaps (22). 
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Employment in Industry 

Privl:!,te industry also employs people with handicaps, and rehabili-

tation efforts are made by private agencies. Private agencies, such as 

the American Federation of Labor and Congress of Industrial Organiza-

tions, March of Dimes, and the League for the Blind, have engaged ac-

tively in rehabilitat;l.on, doing more than merely providing jobs, "It 

WbUld be~ herculean task to properly assess the many far-reaching 

efforts of the private sector" in helping the handicapped, according to 

United States Senator Robert Dole of Kansas, who continued: 

It is in the American tradition and spirit that parallel to 
government effort there has developed the vital and growing 
effort for the handicapped by individuals, business and in
dustry, churches and private, voluntary organizations.,,(It) 
is here in the private sector -- with its emphasis on the 
creativity, concern and energies of our people -- that 
Americ,:1. has become the envy of the world (18, p. 9). 

Some information from the Insurance Rehabilitation Study Group of 

The President's Committee on Employment of the Handicapped, the Ameri-

can Mutual Insurance Alliance in cooperation with The President's 

Collllllittee on Employment of the Handicapped, and the National Safety 

Council is presented next. 

Insurance Industry Activity in Promoting 
the Employment of the Handicapped 

Jn~urance companies who write workmen's compensation, health and 

accident, life, automobile, and general liability coverage consider 

themselves to be leaders in the rehabilitation and placement of impair-

ed workers (23), They have an economic incentive to promote rehabili-

tation and placement of handicapped workers. The quicker an insurance 

company can rehabilitate and place their disabled insured in a 
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produGtive job, the quicker they can stop or reduce benefit payments 

under some policies, The Insurance Rehabilitation Study Group, orga-

nized ~n 1965, is an informal association of executives from more than 

thirty casualty companies (May, 1968). The Group desires to improve 

the effectiveness of their companies in promoting the rehabilitation 

and placement of the impaired. 

Many companies now advance to an injured person at least part of 

what they expect to pay, at a time when it is most needed and will do 

him the most sood, The claimant is not required to sign away his 

rights, but th~ company is given credit for the advances against any 

subsequent settlement. This relieves tension and worry and speeds 

maximutp physical and emot:l.ona!l.1 recovery, not to mention the fact that 

prompt and appropriate medical attention made possible by such action 

may allow recovery without complications. 

Insurance companies generally try to influence potential employers 

and present agruments in favor of hiring the handicapped. The American 

Mutual Insurance Alliance, in cooperation with the President's Commit-

tee on the Employment of the Uandicapped, assures a potential employer 

of handicapped workers that: 

Your workmen's compensation insurance carrier wholeheartedly 
encourages you to h~re handicapped workers, Properly select
ed and placed, persons with handicaps make excellent employees. 
Their safety records are at least as good as those of other 
employees, often better •••• 

In addition, the Insurance Alliance argues that the follQwing three 

widely held beliefs are only myths: 

That handicapped workers are more·likely to have accidents 
than other employees, that an employer's workmen's compen
sation insurance rates will rise if he hires handicapped 
workers, and that his insurance company won't let him hire 
handicapped persons (24). 
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Some of the possible disadvantages which the insurance companies 

mention include: the need for provisioxi of a reserved parking space 

near the work place of axi impaired worker who cannot walk; if the work-

er is in a wheel chair or blind, the need for a modified schedule in 

order to avoid pedestrian traffic; ramps and elevators as maybe requir-

ed; the a.ssistance of a fellow worker in getting the impaired to and 

from the work place as may be required. Also the employer may not be 

able to tr&nsfer an impaired worker to a different job (if it has 

different physical requirements) in case of a shift in demand for a 

product or service, 

General Industry Policies and Practices 

What are the policies of companies concerning the impaired? An 

authoritative reply is presented in a June 1963, National Safety News 

article titled "Why They Hire the Handicapped," by a staf:f engineer of 

the National Safety Council's Industrial Department, It is based on 

that Department's survey of 980 member companies representing all indus-

tries from a.11 parts of the United States, which obtained 639 (65.2 per-

cent) usable replies, An analysis of the tabulation of replies showed: 

Certain industries tend not to hire physically handicapped 
persons, There are notable exceptions in each industry -
an indication that education and experience are the control
ling factors in accepting the handicapped for employment (25, 
p. 28), 

This analysis also revealed that many companies that do not hire 

impaired persons do continue to employ anyone who becomes impaired. 

Replies from 45_2 of 639 responding companies (70, 7 percent) indicated 

that ;impaired pe~sons were hired on the same basis as other applicants 

for specific jobs, The respondents did not find it necessary to make 



23 

any great eoncessions or special provisions for their impaired workers 

(25, p, 28). 

Summary 

Whereas impaired people were killed or abandoned by some earlier 

so~ieties, our philosophy today is that it is in the interest of society 

to educate and rehabilitate the disabled so that they can lead produc

tive lives, 

Federal legislation toward this end includes the Vocational Reha

bilitation Act of 1918, the Smith-Fess Act of 1920, which was the real 

beginning of rehabilitation, the Social Security Act of 1935, the 

Barden-Lafollette Act of 1943, which was very comprehensive in that it 

provided for everything needed to rehabilitate a person, the Hill

Burton (Hospital Survey and Consttuction) Act of 1946, and modifications 

to these acts, 

The Oepartment of Health, Education and Welfare is the focal point 

of federal activities in regard to the rehabilitation and employment 

of people with disabilities. The Civil Service Commission has many 

functions in co ·p.ection with the federal employment of impaired workers 

and has determined the minimum physical requirements for most federal 

jobs. 

Workmen's compensation insurance carriers encourage potential 

employers to hire the handicapped since they make excellent employees 

who have safety records at least as good as those of other employees. 

A National Safety Council survey of companies representing all indus

tries from all parts of the United States disclosed thpt 7 out of each 

10 companies replying hired handicapped persons on the same basis as 
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other applicants for specific jobs. 

There were 196 respondents who indicated that no special provisions 

were necessary for their handicapped employees. 



CHAPTER III 

ECONOMIC STUDIES OF IMPAIRMENT AND REHABILITATION 

Two of the most significant and thorough economic studies of 

impairment and rehabilitation are summarized in this chapter because 

they are concerned with the productivity and work performance of impair

ed employees, Two studies of work performance carried out at OCAMA are 

also reviewed, Benefit/cost research is not reviewed (even though some 

recent studies deal with this subject), because the lack of cost and 

earnings data disaggregated by type of impairment and by type of work 

activity forced the writer of the current study to abandon attempts to 

obtain reliable benefit/cost ratios for impaired workers at OCAMA, 

No studies revi~ed by the writer indicate that rehabilitation or 

employment of impaired workers is undesirable, On the contrary, the 

studies indicate that the rehabilitation and employment of impaired 

workers is desirable from an economic as well as from a humane view

point, The most important and far-reaching study of work performance 

is a Bureau of Labor Statistics study for the Veteran's Administration. 

It was carried out from 1945 through 1947 (26), A comprehensive sur

vey of literature and analysis of rehabilitation was made by Ronald W. 

Conley for the Vocational R~habilitation Administration in 1965, He 

l!lade particular use of information in the National Health Survey in 

reporting the findings of the survey and analysis in his book, The 

Economics of Rehabilitation (27), At OCAMA, Alex J, Simon studied 
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employment problems of hiring impaired persons and compared efficiency 

anq. productivity of impaired workers with that of nonimpaired workers. 

Dr. Harry J, Parker surveyed the records of impaired workers at OCAMA 

and of Oklahoma State Employment Service offices to determine the types 

of jobs being performed successfully by these employees, These repre

sent the outstanding studies of the employment and productivity of 

impaired persons which are most relevant to the present study; there

fore, they are reviewed here. 

Bureau of Labor Statistics Study (26) 

The Bureau of Labor Statistics carried out a study for the Veter

an's Administration of work performance of impaired individuals in 

terms of absenteeism, injuries, production efficiency and separations, 

using data gathered from manufacturing industries from 1945 through 

1947, This was the period following World War II when many plants were 

shifting back to normal production routines from wartime status. 

Plant managers in si~teen states all across the nation were inter

viewed in order to find the plants which could fulfill the requirements 

for being included in the study. A plant was included if it employed 

as many as twenty workers with handicaps and if it had available rec

ords containing the information needed, One hundred and nine plants 

representing a wide variety of industries and employing 11,028 impair

ed wot'ke:rs were selected for the study. An attempt was made to match 

one impaired person with one, two or three nonimpaired persons of 

''.,. the same se~, on the same shift, of closely similar age, with about 

the same length of experience, and working on the same j-0b in the same 

department of the same plant" (26, p. 123). The matching was done in 



order to rule out some extraneous factors so that the e~istence of a 

serious physical impairment was the only important difference. 

The study pointed out: 

Ideally, the comparison of work performance should be made 
between workers identical in every respect except for the 
eJr;ist;ence of the impairment.· In practice, however, this 
ideal comparison is impossible (26, p, 123), 
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The definition of an impaired worker was " ••• so strict as to elim-

inat:e all impa:lrments that did not require special placement considera-

ti01;1s" (26, p, 120). The largest number of workers in one impairment 

category was those with a hernia. · One group of workers studied had 

peptic ulcers and another had multiple handicaps, These were different 

from impairment groups studied in the present paper. Impairments simi-

lar to those in the present study were orthopedic, vision, hearing, 

car~liac, tubercular, diabetic and epileptic. Impaired workers in cler-

ical, administrative, and supervisory jobs were eliminated at the out-

set, Only workers w;i.th physical impairments were included, ruling out 

workers with mental disorders, They were included in the present study. 

Work perfo1;111,ance was best expressed by averages and by frequency 

distributions of five factors: (1) absenteeism, (2) minor work inju-

ries, (J) disabling work injuries, (4) production efficiency, and (5) 

separations, The production efficiency 0£ 895 of the 11,028 impaired 

workers for whom such records were available, was based entirely on the 

quantitative measurement of individual output. Foreman's evaluations 

and efficiency ratings were not considered, F:l.nd;ings regarding the 

five factors of work performance are shown in Table II, The percentage 

relationship of production efficiency of :l.mpaired persons to that of 

matched nonimpaired workers is shown in the next to the last column of 



TABLE :i;r 

WORK ?ERFO:RMANCE OF WORKERS WITH SERIOUS PHYSlCAL IMPAIRMENTS, 
ANP OF MA'!CHED UNIMPAIRED WORKERS 

Nondis.- DisabliP.g Inj urx 
abling F'l:'e- ' Average Ptod~c-
Inj ury quency Time Days of tion 
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Group 

Ab sen ... 
tee ism 
fre
q'l.len1y 
Rate 

freq~ency 3 Lost 4 Dis- 5 - Effi- 6 Quit7 
Rate Rate Rate ability .c!ency Rate 

Average Performance 

Total: 
Impaired -3.8---9.9---8.9---0.10 ___ 14.5--101.0--3-:6-
N,mimp. 3. 4 9. 9 9 . 5 .11 14. 9 100. 0 i. 6 _..,.. __ ...,.... -~----~ -...- - - ------ -- - -- - - --
Male: 
Impaired -3.6- 10.1 9.3- .11 -14.7 100.3 3.3 
Nonimp. 3.2 10,1 10.0 ,12 15.0 100.0 2.3 ~---------------....-...,_.......,. ___________ _ 
Female: 
Impaired -6"':4-- -7.0---2.5----.01---6.0-- 103.3--6-:9-
Nonimp, _6..:.,5_, _ ,_ .§.,.2. ___ 1.•l - ___ .01 ___ .§..l __ 100.Q __ 5_:_3_ 

Number of Workers 

Total: 
Impaired 11,028 -10-;85f"' - 107973- - -10,973 - - - - - - - 895 -5-:21.i"" 
Nonimp. 18,25! _ 18 .. 2.0Ql_ _ !.8 ..... 29.2 ___ 1.§.,1.01 __ =..-___ 1_,i04 _8..2..783_ 

Male: 
!1npaired l.0,253 -lo-;094- -ro-;203 ___ 10,203...,,. ____ --682 -4-;695-
No:nimp. J.&,19..§. _ 16..z.6.2.2 __ 16_.,_81.5 ___ l.§.,.§}.2, __ =--- __ .!.,Q62. _7 ..... 9Q9_ 

female: l;mpa;Lred -775 ___ 764----770-----:;io _______ 213 --522-
Nonitnp. · J:.,lll __ l,.2..3.Q.9_ ..... _1._.,_317 ___ 1.,121 __ =.-____ 13.2. __ 814_ 

~N\llllber of days lost per 100 ache~uled workdays. 
3Number of injuries per 10,000 exposure-hours. 
4Number of injuries per 1,000,000 exposure-hours. 

Number Qf days lost fpr d:i,sabling injµry per 100 scheduled workdays. 
!Nµmber of days of disability per disabling injury. 
Perceutage relationship of production efficiency of impaired to that 
of matched UJ;limpaired. 

7Number of voluntary quits per 100 employees in the survey group 
(dllring the 6 months period following the end of the survey period). 
Source: The Performance ot PhxsicallJ Impaired Workers in 

Manufacturing Industries (26). 
. l . 
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the table. The output of the impaired was slightly better, in all 

categories, than that of the non;i.mpaired. Based on the findings shown 

in Table II, it was cpncluded that physical impairment did not produce 

an adverse effect on either the quantity of work produced nor the qual

ity of the work performance. 

Individual results of such comparisons, aggregated regardless of 

job to obtain overall performances for each type of impairment, also 

showed that a physical impairment did not adversely affect work perfor

mance. 

The present study differs from the Bureau of Labor Statistics 

study in several ways. In the first place, the economic and labor 

conditipns at the time that study was carried out, 1945-1947, were 

very different from those today. The absenteeism frequency rate (not 

studied in the present paper) favored the nonimpaired workers (3.4 

versus 3.8 days lost by the impaired per 100 scheduled workdays) as is 

shown in Table II. The difference of 0.4 of a day more lost for the 

impaired, equivalent to 1 day per year, is not great (50 workweeks per 

year times 5 workdays is 250 workdays per year which is 2.5 times the 

100 days during which the impaired lost 0.4 of a day more than the non

i~paired, The 2.5 factor times the 0.4 of a day is equal to 1 day per 

workyear), More significant is the quit rate which favored the non

impaired workers (2.6 versus 3.6 voluntary quits by the impaired per 

100 employees in the survey group). The quit rates were determined 

during a 6 month period following the end of the survey period at a 

plant. With the end of the war, plants were changing over to normal 

production and the nonimpaired long-time workers often had better 

permanent positions due to more seniority than many of the impaired 
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who were employed for the fi:rst time during the war. Some impaired 

workers, of their own volition, were seeking more secure positions with 

better chances for advancement. The study attributed to these condi-

tions the fact that the impaired worker was more likely to be separated 

from hb job, 

Another difference is that the present study is limited to 1 

plant at an air force base having a large concentration of impaired 

workers, (4,916) c;ompared to the Bureau of Labor Statistics study of 

qu,it '!;'ates which covers 40 plants having 5,217 impaired workers. The 

impairments included were somewhat different in that the largest group 

studied by the Bureau of Labor Statistics was made up of people with 

her1;1ias, OCAMA includes hernia in impairment Code 16 with other impair-

m,ents. Only the present study covers those with behavior disorders. 

The Bureau of Labor Statistics study did not use supervisor ratings as 

did the present study. Both groups contained uneven cells, and occu-

pational groups were similar. 

The Bureau of Labor Statistics study concluded that: 

Workets with serious physical impairments, who are placed so 
as to stress what they can do rather than emphasize what they 
cannot do, are every bit as desirable as workers without such 
impairments. It is not implied, of course, that every im,
paired worker is a desirable employee. But neither is every 
unimp~ired worker a good worker, The important point is that 
th.e impairment in itself doe1;1 not make the impaired person a 
poor worker (26, p, 31), 

The Conley Study (27) 

Under a grant from the Vocational Rehabilitation Administration, 

RonaldW. Conley presented, in 1965, a survey of the literature on The 

Economics .2.f Rehabilitation (27). Particular use was made of the 



31 

information included in the National Health Survey (4) and publications 

of the Vocational Rehabilitation Administration, 

Estimates of the value of rehabilitation in the aggregate were 

made from published costs of rehabilitation, numbers of persons who 

were rehabilitated, and annµal before c:i.nd aftei- earnings of those reha

bilitated, The performance of persons with specific impairments was 

not compared to the performance of nonimpaired persons. 

Conley's literature survey identified certain hindrances to reha

bilitation. They include not only unemployability of a person due to 

disab:i,lity, age, and laGk of education but also adverse attitudes of 

the disabled toward work, and beliefs of empl,oyers that the disabled 

wol\ld not be able to work competitively and would be costly to employ. 

ltegal restrictions concerning minimum wages and limitations on earnings 

fot" those receiving Social Security or welfare benefits are additional 

hindrances to rehabilitation. 

At the time of the literature survey there were more than 100,000 

persons rehabilitated annually, and Conley estimated that annual earn

ing~ after rehabilitation of those remuneratively employed were 2,5 

times to 6 times their previous annual earnings (earnings during a 

period prior to entering the rehabilitation program - the previous 

week times 50 or the previous quarter times 4). The great range in 

the annual estimate depends on whether it is reckoned from earnings 

during the week prior to entering the rehabilitation program times 50 

weeks, the quarter before times 4, or the year before the time reha

bilitatio~ was begun (27, p. 93), 

Each of these methods of estimating annual earnings has been used 

by the Rehabilitation Services Administration at various times (16t p, 



4l). The difference in earnings before and after rehabilitation ser

vices was used as a measure of output attributable to rehabilitation. 

Conley believed that more disabled persons should have been rehabili

tated into gainful employment than was the case. 
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Other benefits accrued to society and to the families of rehabili

tated perijons. Rehabilitation resulted in a decrease in the tax bur

den and an increase in taxes paid. The estimated decline in the annual 

rate of welfare payments to rehabilitants in 1962 was $10.0 million 

between the time they began rehabilitation and the time when they were 

rehabilitated; and those rehabilitated paid an increase of $13.3 million 

in federal taxes. The rehabilitation program treated, retrained, and 

returned to gainful activity thousands of disabled persons. Costs 

were repaid many times both to society and to the taxpayers who suppli

ed the funds for the rehabilitation program. 

Tpe success of rehabilitation depended upon a number of factors 

incluqing the person's physical and mental ability to work, his atti

tude toward work, the availability of work and laws that reduced the 

ince-ntive to work, Married people with more dependents and with a 

history of substantial employment adjusted better and had higher earn

ings l;lfter rehabilitation than did others (27, pp, 136-138). 

The Simon Study (9) 

In January, 1961, Alex J. Simon (9) compared the job performance 

of impaired persons with that of the nonimpaired at OCAMA as part of a 

Ph.D. thesis in economics from the University of Texas. He identified 

the problems of the physically handicapped from various sources and 

also interviewed officials at OCAMA. Questionaires completed by forty 
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foremen and seventy-three work leaders of the Accessories Branch of 

the Shops Division were analyzed. Foremen and work leaders were asked 

to answer the questions in accordance with their own honest opinions. 

Those opinions were based on knowledge of those impaired persons known 

to the leader making the evaluation. The impaired (aggregated) were 

rated better than, comparable to, or not so good as nonimpaired in the 

areas of safety, attendance, productivity, attitude, and efficiency. 

The question most relevant to the present study was number nine of his 

"Physically Handicapped Questionnaire" which is shown below: 

9. With regard to the following six (sic) factors, I believe 
that the physically impaired worker rates, as indicated 
below (for each point), when compared to the nonhandicapped: 

a. Safe behavior on the job 
b. Attendance 
C, Productivity 
d, Attitude 
e. Efficiency 
f, Attitude toward super-

vision 
g, Joq adjustment 

Better 
Than 

Comparable 
to 

Not so 
Good as 

(9, p. 152) 

ln the area of productivity, 61.1 percent rated the impaired 

comparable to or better than the nonimpaired, 

Simon stated: 

Analysis of the information,.,leads to one general conclu
sion: physically handicapped job applicants, if intelli
gently selected, trained, and properly placed will produce 
as efficiently as the nonimpaired and generally will main
tain better attendance and safety records than the nonhand
icapped,.,,the handicapped; (1) have a lower labor turn
over rate, (2) adjust as readily to different jobs, (3) 
have a better attitude, and (4) observe rules ••. as readily 
if not better than the nonhandicapped (9, p, 139). 

The main problem was with the small percent of the impaired work-

ers who had poor attitudes such as that the "world owed them a living" 



34 

(9, P• 136), 

Records were not disaggregated by type of impairment; therefore, 

it is possible that groups having specific impairments may have per-

formed better than or worse than nonimpaired groups. It may be that a 

group with a specific impairment consistently performs better or worse 

at certain jobs than the nonimpaired workers; however, this was not 

studied. 

The Parker Study (28) 

In 1965, Dr. Harry J. Parker surveyed records of unrehabilitated 

impaired employees at OCAMA and of such individuals placed by the 

Oklahoma State Employment Service in other establishments (28). The 

subject of the survey was "Employability of Impaired Individuals who 

have Transferable Skills and no Sp~cific Training". Since part of the 

survey covers the same plant as the present study, it is summarized 

here. Dr. Harry J. Parker presented: 

·~·validated information about the presence of specific 
impairment categories and compatibility with identified 
occupations in the economy .• ,these data ••• provide evidence 
of employability of impaired categories based upon transfer
ability of experience and no additional or specific training 
(28, p, 93), 

Cases were selected where it was known that no training program was 

ipvolved and that only transferable skills were considered relevant 

for employment. Factors of age, sex, work experience, current job 

performance, and specific impairment were tabulated for all samples. 

Occupat:ional job titles were listed under each of the following impair-

ments: (1) amputation one extremity, (2) upper extremity, (3) lower 

extremity and back, and (4) heart disease. 
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A significantly higher percentage of unrehabilitated impaired 

were in highly skilled jobs at OCAMA than was true of other placements: 

Level of Job Cases 
Journeyman 47 

Trainee-Jun;i.,or 15 

Semi-skilled- 12 
unskilled 

(Other) 

OCAMA 
Percent 

59.5 

10.0 

15.2 

(15, 3) 

Skilled 

State Employment 
Service Office 

Cases Percent 
21 45.6 

9 19.6 
10 21. 7 

(13.1) 

Dr. Parker hoped the date would bring a professional sensitivity to the 

impaired workers' potential in our economy. 

Summary 

Studie~ ~ummarized in this chapter indicate that rehabilitation 

is desirable from an economic as well as a humane viewpoint and that 

impaired persons, when properly placed, perform as well as the non-

impaired workers. Not all impaired workers are good workers, nor are 

all nonimpaired workers good workers. 

The present paper uses an annual performance appraisal score as a 

proxy for labor productivity and compares the standard-score means of 

11 :types of impaired groups with those of appropriate nonimpaired 

control groups. The comparability of the groups being studied was 

achieved by: (1) studying employees at only one plant, (2) studying 

only wage-board nonsupervisory workers (the four categories of 
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personnel not studied are listed in the following chapter), (3) study

ing ~mpaired and nonimpaired groups by annual.wage ranges of $1,000 

intervals, and (4) studying impaired and nonimpaired groups by occupa

tional groups. 

The Bureau of Labor Statistics study covered the work performance 

of impaired persons by analyzing: (1) absenteeism, (2) injury rates, 

(3) quit rates, and (4) production efficiency based on the actual pro

duction of 895 impaired workers. The first three items above are not 

directly considered in the present paper, The fourth item is approach

ed in a different manner in the present study as indicated above. The 

BLS study did not disaggragate work performance by wage ranges or by 

occupational groups, which are distinctive features of the present 

study. 

The Conley study reported that the success or failure of rehabili

tation depended upon a person's physical and mental ability to work, 

his attitude toward work, the availability of work, and laws that 

reduce the incentive to work. The study contained information regard~ 

ing the types of research that had been undertaken prior to 1965, and 

Conley summarized publications in the area of rehabilitation. The 

present study concerns one specific installation and deals with specif

ic impairments by wage ranges and by occupational groups. The Conley 

study, on the other hand, used information for the nation as a whole 

and it was not analyzed by impairment, by wage range, or by occupation

al group. 

The Simon study provided only limited background information for 

the present study. It was subjective in nature, based on management 

interviews and a questionnaire survey of 40 formen and 73 work leaders 
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of the Accessories Branch of the Shops Division, one of dozens of 

branches covered in the present study. Jn addition to its much 

broader, plant-wide coverage, the present study was based on quantifi-

-
able performance scores from systematic annual performance reviews 

which w~re analyzed statistically. 

The Parker survey at OCAMA was not directly related to the present 

study, because it dealt only with unrehabilitated workers; however, it 

did reveal that impaired persons were employed in high skill-level jobs 

without having received specific train~ng since the onset of an impair-

ment. In contrast to the present study, his study has no information 

regarding the performance of the impaired. 
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Selection of Samples 

The Oklahoma City Air Materiel Area employs 5 categories of per

sonnel: technical, supervisory, scientific and engineering, clerical, 

and wage-board nonsupervisory workers, 

The wage-board nonsupervisory employees, the largest group of 

workers at OCAMA, were selected for study for several reasons, includ

ing a desire for comparability between impaired and nonimpaired groups. 

These are blue-collar workers whose wages are set by a local wage 

board, and since all of the workers are at a single establishment 

policies, practices, and wdrking conditions are more uniform than would 

otherwise be the case, Actual physical production records of wage

board nonsupervisory workers are more likely to be available to the 

supervisors making the performance appraisals than is the case for 

other types of employees, Comparability between groups of impaired 

and nonimpaired workers was achieved to a further extent by sorting 

the personnel records into six annual wage ranges ($1,000 intervals). 

Occqpational groups were next used in place of wage ranges to achieve 

comparability between gtoups of impaired and nonimpaired workers, Of 

tqe possible 48 occupational groups, 18 contained at least 3 persons 

having a specific impairment, and some groups contained as many as 7 

types of impairments, 

In addition to 12,235 wage-board nonsupervisory employees, there 

were 10,025 general schedule, 1,021 foremen, and 193 leaders for a 

total employment of 23,474, previously mentioned. After a computer 

edit which eliminated persons in training, those with errors in their 

records, and those with information missing in their records, there 
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were 10,597 complete wage-board nonsupervisory records, Table lII 

shows the distribution of these workers by impai:nnents and annual wage 

ranges, 

On January 4, 1971, there were 12,235 wage-board nonsupervisory 

workers employed at OCAMA, Those workers hired since the last annual 

perfol'l.11ance appraisal were eliminated from consideration as no perfor-

mane~ scores existed. There were 10,597 employee records which, by 

means of computer edit, were shown to be complete. 

Employed Jat;i.Uary 4, 1971 
Eliminated by computer edit 

The composition of these 10,597 was: 

Nonimpaired 
Impaired 

12,235 
- 1.638 
10,597 

8,070 
+.2.527 

10,597 

Four~een nonimpaired were eliminated because there were no impaired in 

the $11,000-11,999 annual wage range after Code 16 was eliminated, as 

shown below. ~his left 8,056: 

Nonimpaired 
Non~mpaired in $11,000-11,999 

annual wage range · 

8,070 
14 

8,056 

The 8,056 nonimpaired records were segregated into 6 annual wage 

r,nges of $1,000 intervals: $5,000 to 5,999; $6,000 to 6,999; $7,000 

to 7,999; $8,000 to 8,999; $9,000 to 9,999; and $10,000 to 10,999. A 

random selection of 40 nonimpaired workers (the reason for the choice 

of 40 is discussed later) was made by means of a random number table, 

trom nonimpaired persons in each of the 6 annual wage ranges. Forty 

p~ople from each of 6 annual wage ranges gave a total of 240 nonimpair-

ed in the control groups. 

There were 2,527 records of impaired persons available for 



TABLE III 

DISTRI8UTION BY ANNUAL WAGE RANGES OF NONIMPAIRED AND 
IMPAIRED WAGE-BOARD NONSUPERVISORY EMPLOYEES 

Nonimpaired 
N.., 8.070 .75 ::.- .. 744 2 .. 419 2.025 2.373 ,_ 420 

Group N .. · 
(1) 40 40 40 40 40 40 

Ann.ua;t. Wage $5~000- $6,000- $7,000- $8,000- $9,000- $10,000-
Intervals 5.999 6~999 7.999 8.999 9.999 10.999 

Im;eaired . 
Code N 

(2) (3) Numbers of Imoaired Persons j 

' 
16 1,604 21 106 470 433 489 84 
15 1 1 
14 74 i l 3 22 21 25 2 
13 10 I 3 2 4 1 I 

12 29 I 3 
I 

6 11 8 1 
11 85 I 1 3 ].9 24 32 6 
10 20 4 9 6 1 

9 6 
! 

3 ! 2 l 
8 20 ! 7 7 5 1 
7 13 I 3 2 7 1 
6 3 1 2 
5 97 3 3 24 27 34 6 
4 456 6 26 112 121 167 24 
3 99 i 7 19 28 40 5 
2 ], i 1 
l 9 1 2 3 2 1 

2,527 33 155 692 691 821 134 
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14 

14 
$11,000-
11.999 

1 

1 

(1) Tne forty persons were randomly selected from the group of the non
impaired shown in the first horizontal line of the table except in 
annual wage range, $11,000-11,999. 

(2) The impai:rment codes are explained in Table I. 
(3) Number in impaired groups. The impaired persons shown in Codes 2, 

6, 8, 15, and 16 total 1,629 not in wage range study • The 2,527 
impaired less this 1,629 leaves 898 persons who are studied by 
group means only. The study by wage ranges does not include cells 
containing less than 3 persons. The 898 impaired less 21 persons 
eliminated (cell siie) equals 877. 
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study after the computer edit as is shown above, but only a minority 

of these records were usable in this study. Impairment Codes 16 and 8 

were eliminated from the study by wage ranges because of imprecise 

definitions (1,604 and 20 persons respectively). Impairment Codes 2, 

6, and 15 were also eliminated from the study by wage ranges because 

of the small numbers of persons in the groups (1, 3, and 1 persons 

respectively, or a total of 5 persons) as shown in Table IV. These 

1,629 persons (1,604, 20 and 5) eliminated from the 2,527 persons left 

898 persons studied by wage ranges and by the numbers of impaired 

persons with scores above and below the means of their nonimpaired 

groups. For statistical reasons, it was decided to use a minimum cell 

size of 3 persons when the t-test was used to determine if the null 

hypothesis should or should not be rejected. In addition to the 1,629 

persons eliminated above, 21 additional persons were eliminated because 

of the small cell size resulting from a grouping by wage ranges and by 

impairments, The 1,629 plus the 21 results in a total of 1,650 impair

ed persops eliminated from the 2,527 impaired remaining after the com

puter edit or 877 impaired persons, 

Annual Performance Appraisal 

In previous studies the performance of impaired workers has been 

compared to that of nonimpaired workers in the areas of quit rates, 

supervisor's opinions, physical outputs, and safety records, Simon (9), 

for example, permitted the evaluating supervisor only three choices per 

element rated. The writer of the present study de~ired a surrogate 

(proxy) for lapor productivity (performance) that was more quantitative 

and discriminating than proxies used in previous studies. The Air 

• 



TABLE IV 

IMPAIRED ELIMINATED BECAUSE OF SMALL CELL SIZE 

Annual Wage $5,000- $6,000- $7,000- $8,-000- $9,000- $10,000-
Interval 5,999 6,999 -7,999 8,999 9,999 10,999 

Im:eairment Code 
Mental Retardati-0n 15 0 l 0 0 0 0 
Behavior Disorder 14 1 0 0 0 0 2 

Epilepsy 13 0 0 0 2 0 1 
Diabetes 12 0 0 0 0 0 1 

Heart Disease 11 1 0 0 0 0 0 
Tuberculosis 10 0 0 0 0 0 1 

Hearing-Mute 9 0 0 0 0 2 1 
Hearing-Other 7 0 0 0 2 0 1 

Visual Imp. (blind) 6 0 1 2 0 0 0 
Visual Impairment 5 0 0 0 0 0 0 

Impairment (lower) 4 0 0 0 0 0 0 
Impairment (upper) 3 0 0 0 0 0 0 

Amputation (2) 2 0 0 1 0 -0 0 
Amoutation (1) 1 1 2 0 0 2 1 
Totals = 26 3 4 3 4 4 8 

Details of the impairments are shown in Table I. 

Definitions for Codes 16 and 8 were not as precise as desired so they-were omitted from the 
study. Codes 2, 6, and 15 totaled 5 persons that were dropped from the wage range and group 
means studies. These were below the minimum number of persons (3) set for statistical 
reasons. The total of 26 persons shown above less the 5 persons just mentioned leaves 21 
more impaired persons who are included in the study by means of groups (898 total) compared 
to the wage range study involving 877 persons. 

~ 
l,.) 
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Fo;t.'ce Logistics Command "Performance Appraisal - Wage-Board Nonsuper-

v:i,.sory" Form 679 A dated February 1970 met the need for a quantitative 

and discriminating method in that the first-level supervisor is requir-

ed to consider 15 rating elements (shown in Table V) versus Simon's 

three choices. For each rating element the supervisor must circle one 

of the following: 5 (high point), 4, 3, 2, 1, 0 (low point), or N 

(non-ratable). The ratings must be discussed with the second-level 

supervisor who may make changes, The total score is the sum of the 

circled numbers and would be 75 if 5 were circled for each of the 15 

elements. A converted score is obtained next in order to get a base 

with 100 as a perfect score. The converted score is: 

Total Score. 100 
(15 elem~nts - Number of N's circled) (5) 

lf an employee receives a 5 rating on each of the 15 elements, his 

converted score would be: 75/15(5) x 100 or 100. 

Each worker should receive a score that reflects his true perfor-

mance in comparison with other workers under other supervisors, Some 

supervisors tend to rate all workers low or high in comparison to other 

supervisors, ln order to eliminat~ as much of this supervisor bias as 

possible, a standard score is determined based on the final rating by 

an employee.'li> seeoncl-level supervisor. A standard score is: 

Converted Score Minus Second-level. J 
Su ervisor's Mean 

lOO + lO ... S .... e_c..,.o""'n-d ___ l_e_v_e_l_S_.u.,.pc.e;.,.;r;;.;v""':t.,;s ... o ... r·,"'"s~S .... t .. a""n·d-a-r-d-D-e-v-i-a-t-i-o-n 

A second-level supervisor's mean and standard deviation are based on 

the standard scores of his wage-board nonsupervisory employees if he 

has 10 or more, If he does not have 10 wage-board nonsupervisory 

employees, his mean and standard deviation are based on the scores of 



TABLE V 

ANNUAL PERFORMANCE APPRAISAL - WAGE-BOARD 
NONSUPERVISORY RATING ELEMENTS 

The following elements are rated by the employee's first level super

visor by circling 5 (high point), 4, 3, 2, 1, 0 (low point), or N 

(non-ratable). The final rating is given by the employee's second

level supervisor, 
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. 1, Requires minimum supervision, works independently to extent requir
ed by the job. 

2. Meets time schedules and maintains production. 

3. Operates effectively under pressure of deadlines. 

4. Cooperates well with others and is a good team worker. 

5. Adjusts effectively to new and changing situations; shows a will
ingness to try out new ideas or operations. 

6. Actively tries to improve performance by gaining new knowledge 
pertainin~ to the job. 

7. Work products and work performance meet quality standards. 

8. Attempts to minimize error and reduce waste. 

9. Stays abreast of new developments in job related subject knowledge 
areas. 

10. Willingly accepts full responsibility for any task assigned. 

11, Minimizes risks with good safety practices. 

12. Dependable in attendance, reports absences promptly. 

lJ. Solvee problems encountered in assignments and, when needed, can 
independently trouble shoot. 

14. Takes good care of all tools, material and equipment. 

15. Follows policies, procedures and supervisory instructions. 

Soqrce: Air Force Logistics Command Form 679 A, dated February, 1970. 



all his employees if he has 10 or more employees of all types. If he 

does not have 10 employees of all types, his mean and standard devia

tion are those calculated for all wage-board nonsupervisory employees 

a~ QC.AXA, A standard score is the measure of performance used in the 

present study (surrogate or proxy for labor productivity), 
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There were over 2,000 nonimpaired persons in each of 3 annual 

wage ranges as is shown in Table III, This large number made sampling 

desirable, Some feel that a sample of less than 100 is a small sample, 

wher~as others feel that a sample of less than 20 is a small sample. 

The needs for small sample considerations increase as N decreases and 

they may become critical somewhere below an N of 30, Although an N of 

30 is of sufficient size, it was decided to use a nonimpaired sample 

of 40, The larger the sample size, the smaller will be the variance 

of the sample, and the greater the likelihood that the mean of the 

sample will be near the mean of the population sampled. 

Many of the small-sample statistical tests are based on the sta

tistic known as "Studep.t's t." At-test (Student's t) is used in the 

present study to express in statistical terms the results of a compar

ison of performance appraisal score. means for impaired and nonimpaired 

g;-oups, This test a:,u;,;umes that the individual scores are normally 

~iistributed, 

The t-statistic is the ratio of the difference of the standard

score means of the nonimpaired group M1 and impaired group M2 divided 

by the st~ndard error of the difference between the two means: 
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t ;:: 
Ml - M2 

2 [ Nl + NZ 

J Nl + N2-2 Nl N2 

where x represents the deviation from the mean of the sample, M1 and 

M4 are the means of the two samples, ~xi and ~x ~ are the sum of 

squares in the two samples, and N1 and N2 are the number of persons in 

the two groups. The denominator as a whole is the standard error of 

th~ diiference between two means. The degrees of freedom are two less 

than the sum of N1 ar:id N2 . The i;tatistic thus computed is the "calcu

lated-t" of the t-test used below, The next step is to prepare the 

hypothesis to be tested, It does not appear reasonable to expect an 

imp~ireQ worker to perform better than he would have, had he never 

been impaired. If anything, one might expect an impaired worker's 

performance to be poorer than that of a nonimpaired worker. This 

constitutes the alternative hypothesis. The corresponding null hypoth-

esis :i,s that the impaired worker will perform as well as the nonimpair-

ed worker, In fortllal terms: 

H: 
0 

Mean.. ~Mean . 
~onimpaired Impaired 

Mean . . ::::.>Mean . Nonimpaired Impaired 

The iµequality in the alternative hypothesis indicates a one~tailed 

test, with the region of rejection on the right-hand side of the 

corresponding t-distribution. 

lo complete the hypothesis test, one compares the calculated t-

value with the appropriate critical t-value. If the calculated t 

~ceeds the cr:i,tical t, one has sufficient evidence to reject the 



null hypothiji;is :a. 'l'his act would imply that the impaired-worker 
0 

sample is significantly inferior to the nonimpaired-worker sample. 

At-table indicates that for two degrees of freedom the critical 

value for the calculated Student's t distribution is 2.920 for a 
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significance level of 5 percent for a one-ta:i.led test (10 percent level 

of s:i,gnificance fof a twp-tailed test). As the sample size decreases, 

one has to go out a greater distance in order to find the points which 

set off the regions of significance at 5 percent or other standard 

levels, As the sample size becomes infinite the sampling distribution 

oft becomes normal. 

At the 5 percent level of aig:p.ificance the critical value oft 

with 30 degrees of freedom is 1.697, for 40 it is 1,684, and for 60 it 

is 1,67l, all for a one-tailed test. ~rom this it is seen that addi-

tional degrees of f:reed,<;>m lpwer the critical value oft very little. 

l'he critica;l. values oft are selected in such a manner that with a 

sample size of 5 (N1 ~ 2 and N2 ~ 3) the degrees of freedom would be 3 

and the critical value oft would be 2.353. The critical value oft 

drops ~).l the way down to 1,658 with 120 degrees of freedom, for in-

stance, If three persons., instead of 40, had been randomly selected 

fro:\11 the non:l.!llpaired group, the t-test would have been less biased for 

an impaired group of 3. On the other hand, one would be less confident 

:i,.n saying that the samJ?1e of 3 nonimpaired persons represented the 

entire group of nonimpaired employees in an annual wage interval. The 

actual size of the impaired groups variecl from 1 to 167 in number; 

thel!'ef9re, :Lt wc;1.s impossible to obtain 30 or 40 impaired persons in 
1.· 

each group. One gains some advantage from one standpoint, but loses 

some from another standpoint as sample size is reduced for one of the 
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samples. 

Performance Comparisons by Annual Wage Range 

In each of 6 annual wage ranges ($1,000 intervals) the performance 

(standard scores) of a nonimpaired group of 40 workers is compared to 

that of from 2 to 9 groups of nonimpaired workers. Each impaired 

group within a specific annual wage range has a specific impairment. 

~he hypothesis (H) to be tested follows from the previous discus
o 

sion. 

H : 
0 

H : 
0 

Mean.. . . d=Mean1 . d Nonimpaire mpaire 

MeanN . . .>Mean1 . d onimpaired mpaire 

The annual performance appraisal standard-score mean of 
an impaired group is equal to that of the nonimpaired 
group. 

The annual performance appraisal standard-score mean of 
an impaired group is less than that of the nonimpaired 
control group. 

A major finding of this study .is that in 8 of 39 groups (20.5 per-

c~nt of the groups :ln Table VI) H was rejected. The 8 impaired groups 
0 

in Table VIII for which the H was rejected represented 302 impaired 
0 

persons (33.q percent of the 898 impaired persons, Two hundred and 

three of these (22.6 perce;nt of 898) had standard-scores below their 

control group's mean and 99 had standard-scores equal to or above their 

group's mean. Table VI contains the results of these 39 comparison~ 

out of 66 which were theoretically possible. Table VII lists each of 

the 66 possible groups and shows the numbers of impaired who had scores 

below the nonimpaired control group means (494 persons over all or 55.0 

percent of the 898 impaired persons) and those (404 or 45.0 percent) 



Group Identification 
Code N N 

Nonimpairi:id 
i (control) 17 240 ;40 

Impaired 
3 I Amputation-One 1 

lmpair.-Upper 3 99 

lmpair.-Lower 4 
" 

456 6 
Visual Impair. 5 97 3 

Hearing-Other 7 10 
Hearing-Mute 9 I 3 

Tuberculosis 10 19 
Heart Disease 11 84 

Diabetes 12 28 
Epilepsy 13 7 

p- •• 

~·~,-.... 
' Behavior Dis. 14 .-11 . 

TQts!l. lmJ:!aired BZZ 

TABLE VI 

AN ANALYSIS OF THE PERFORMANCE APPRAISAL STANDARD SCORE 
MEANS OF IMPAIRED AND NONIMPAIRED GROUPS 

Annual Wage Ranges 

$5,000- $6,000- $7,000- $8,000-
5 999 6 999 7 999 8 999 
Mean t N Mean t N Mean t N Mean 

97.1 '. 40 95.5 40 100.6 40 100.0 

i 3 99.3 
7 87.3 1.9* 19 102.3 -1.0 i 28 101.3 j 

99.7 -0.5 · 26 9J,9 -0.9 
i 

112 98.9 1.0 ! 121 
1 

99.7 
99.0 -0.3 3 99.0 -0.6 24 98.9 0.7 27 99.7 

3 97.3 0.7 
3 99.7 

4 105.8 -1.5 9 105.4 
3 85.3 1.6 19 98.6 0.8 24 99.1 

3 96.0 -0.1 6 95.7 1.6 11 99.1 
3 101.7 -0.3 

3 80.0 2.4* 22 95.8 2.5** 21 97.8 

- --- --~ -- --

Group identification details are shown in Table I. The N represents the number of persons. 

$9,000- $10,000-
9 999 10 999 

t N Mean t N Mean t 

I 40 104.8 ; 40 103.9 

1.0 
-0.1 40 98.8 3.1** 5 106.0 -0.5 

0.7 167 99.6 3.2** 24 101.9 -0.8 
0.6 34 101.1 1.9* 6 99.2 1.1 

7 102.4 0.7 
0.2 

' 
-1.3 i 6 102.5 0.7 
0.8 ! 32 101.7 1.6 6 102.2 0.4 

' 

0.6 8 103.8 0.3 
4 95.3 2.1* 

1.2 25 101.1 1.8* 

The t represents the Student's t-statistic. 
A single* indicates that.~here is a difference in the standard-score means of the two groups at the 5 percent level of significance. A 
double asterisk indicates that there is a difference in the standard-score means of the two groups at the 1 percent level of significance. 

Those impaired workers in cells smaller than 3 are shown by impairment and by annual wage range in Table Ill, This accounts for the 
~lanks in the above table (21 persons were in small cells above). 

\J1 
0 



TABLE VII 

NUMBERS OF PERSONS WlTH PERFORMANCE APPRAISAL STANDARD-SCORE 
MEANS BELOW OR EQUAL TO AND ABOVE THE MEANS OF NONI~AIRED 

CONTROL GROUPS BY ANNUAL WAGE INTERVALS 

$5 1 000-5 1 999 Annual Wage Interval 
Nonillipaired (Control Group of 40)' Performance Appraisal 
Standard-Score Mean - 97.05 
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Impairment Code --
Number of Impaired Persons with a 

Performance Appraisal Standard-Score Mean: 
. Below 97 .05 .. Equal or Above 97 .05 

Nonimpaired 17 19 21 ---------------------~-------~-------------------------------
Amp\,lta ti on-One 1 l 0 
lmp.-Upper 3 0 0 

Imp.-Lower 4 2 4 
Visual Imp. 5 1 2 

Hearing-Othe·r 7 0 0 
Hearing-Mute 9 0. 0 

'l'uberct,llosis 10· 0 0 
Heart Disease 11 0 1 

Diabetes 12 0 0 
Epi'.l.epsy 13. 0 0 

Behavio;r Dis. 14 1 _Q_ -Total ImpaiJ;'ed. 5 7 

~6 1000-6 1999 Annual Wage Interv-.1 
Nonimpaired (Coµtrol Gr~up of 4(()) Performance Appraisal 
Standard~Score Mean~ 95.50 

Code 
Number of Impaired Persons with a 

Performance Appraisal Standard-Score Mean: 
B~lo~ 95.50 ' )~~gua'i or Above· 95·,50 

Noni~pai!~2 _______ !z _______________ !Z ________________ • __ 3~-----------

Amputation-One 1 2 0 
Imp.-Upper 3* 5 2 

Imp.-LoweJ: 4 7 19 
Visual Imp. 5 1 2 

Hearing-Other 7 0 0 
Hearing-Mute 9 0 0 

Tuberculosis lO 0 0 
Heart Disease 11 3 0 



Diabetes 
Epilepsy 

Behavior Dis. 
Total Impaired 

12 
13 

14* 

TABLE VII Continued 

1 
0 

_3_ 
22 

$7,000-7,999 Annual Wage Interval 
Nonimpaired (Co~trol Group of 40) Performance Appraisal 
Standard-Scote Mean - 100.55 

2 
0 

0 
25 
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Impairment Code 
Number of Impaired Persons with a 

Performance Appraisal Standard-Score Mean: 
Below 100.55 Equal or Above 100.55 

Nonimpaired _______ l7 _______________ 20 ___________________ 20 _________ _ 

Amputation-One 1 0 0 
Imp.-Upper 3 8 11 

Imp.-Lower 4 60 52 
Visual Imp. 5 11 13 

Hearing-Other 7 1 2 
Hearing-Mute 9 0 0 

Tuberculosis 10 1 3 
Heart Disease 11 9 10 

Diabetes 12 4 2 
Epilepsy 13 1 2 

Behavior Dis. 14** ...11... _7_ 
Total Impaired 110 102 

$8,000-8 1 999 Annual Wage Interval 
Nonimpaired (Control Group of 40) Performance Appraisal 
Standard-Score Mean - 101.02 

Impairment Code -
Number of Impaired Persons with a 

Performance Appraisal Standard-Score Mean: 
Below 101.02 Equal or Above 101.02 

Nonimpaired _______ l7 _______________ 13 ___________________ 27 _________ _ 

Amputation-One 1 3 0 
Imp.-Upper 3 10 18 

Imp.-Low~r 4 60 61 
Visual Imp. 5 11 16 

Hearing-Other 7 1 1 
Hearing-Mute 9 2 1 



TA.l3LE VII Cont;i.nued 

Tuberculosis 10 1 8 
Heart Disease 11 11 13 

Diabetes 12 6 5 
Epilepsy 13 1 1 

Behavior Dis. 14 .:-1.L .J._ 
Total Impaired 119 

$9 1 000-9 1 999 Annual Wage Interval 
Non:i,mpaired (Control Group of 40) Performance Appraisal 
Standard-Score Mean - 104.75 

132 
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Impairment 
Number of Impaired P¢rsons with a 

Performance Appraisal Standard-Score Mean: 
Below 104.75 Equal or Above 104.75 

Nonimpaired 17 18 22 --------------.-------------------------~--------------------
Amputation-One 1 2 0 
Imp.-Upper 3** 25 15 

Imp.-Lower 4** 116 51 
Visual Imp. 5* 19 15 

Heai;ing-Other 7 5 2 
Hearing-Mute 9 1 1 

Tuberculosis 10 4 2 
Heart Disease 11 20 12 

Diabetes 12 5 3 
Epilepsy 13* 2 2 

Behavior Dis. 14* 18 _]_ 
Total Impaired 217 110 

Interval $10.000-10.999 Annual Wage 
Nonimpaired (Co~trol Group of 40) Performance Appraisal 
Standard-Score Mean - 103.87 

Impairment 
Number of Impaired Persons with a 

Performance Appraisal Standard-Score Mean: 
Below 103. 87 Egu1al or Above 103. 87 

Nonimpaired 17 18 22 ---------------------~---------- -----------------------------
Amputation-One 1 0 1 
Imp.-Upper 3 1 4 

Imp.-Lower 4 11 13 
Visual Imp. 5 3 3 



TABLE VII Continued 

Hearing-Other 7 0 
Hearing-Mute 9 1 

Tuberculosis 10 0 
Heart Dise;1se 11 2 

Diabetes 12 1 
Epilepsy 13 1 

Behavior Dis, 14 1 
Total Impaired 21 

Total Impaired 898 or 494 + 
55 percent 

This table covers 66 impaired groups (898 persons). 
*Significant at the five percent level. 

**Significant at the one percent level. 

1 
0 

1 
4 

0 
0 

1 
28 

404 
45 percent 

Codes 2, 6, 8, 15, and 16 are not included above (total of impaired 
is 898 consisting of 877 from Table VI and 21 from small cells), 

The mean of the 240 persons in the con,trol groups is 100.46. 

Nonimpaired 
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Nonimpaired 
Mean 100.46 Impaired 

Nukber Percent Number Percent 

"Above" 
"Below" 

454 
444 
898 

50,56 
49.44 

100.00 

131 
109 
240 

54,58 
45.42 

100.00 

There are 54,58 percent of the nonimpaired persons (240 in six 

control group~) with scores above their mean (100.46) compared to 

50.56 percent of impaired persons with scores above the 100.46, 
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who had scores above the means of the nonimpaired groups, 

An analysis of the data in Table VII by annual wage range is 

followed in a later section by an analysis of the 8 impaired groups 

having low performance and the 31 impaired groups from Table VI for 

which the null hypothesis was accepted. In the $5,000-5,999 annual 

wage range 5 impaired persons (42 percent versus 47 percent for the 

nonimpaired) had scores below the mean (97.05) of the nonimpaired 

control compared to 7 (58 percent versus 53 percent for the nonimpaired) 

with scores above 97.05. The impaired performed a little better than 

the nonimpaired on this basis. 

In the $6,000-6,999 annual wage range 22 impaired persons (47 per

cent versus 42 percent for the nonimpaired) have scores below the mean 

(95.50) of the nonimpaired control compared to 25 (53 percent versus 

58 percent with scores above 95,50). It is interest-ing to note that 

the percentages reversed between the two wage ranges just considered. 

The two groups (Codes 3 and 14) that were lower at a 5 percent level 

of significance account for the poor performance of the impaired in 

this salary range. Those with behavior disorders (Code 14) are all 

below the nonimpaired mean. The Code 4 impaired on the other hand off

set to some extent the poor performance of the other two impaired 

groups. In the first wage range the impaired were better and in the 

second wage range they were worse than the nonimpaired. 

In the $7,000-7,999 annual wage range 110 impaired persons (52 

percent versus 50 percent for the nonimpaired) have scores below the 

mean (100.55) of the nonimpaired control compared to 102 (48 percent 

versus 50 percent of the nonimpaired) with scores above 100.55, Those· 

persons with lower impairments or back injuries (Code 4) and behavior 
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disorders (Code 14) contributed greatly to the poor performance of the 

impaired. 

In the $8,000-8,999 annual wage range 119 impaired persons (47 

percent versus 35 percent for the nonimpaired) have scores below the 

mean (101.02) of the nonimpaired control compared to 132 (53 percent 

versus 65 percent for the nonimpaired) with scores above 101.02. 

Those with behavior disorders (Code 14) hurt the performance of the 

impaired but the fact that 65 percent of the nonimpaired have scores 

above their mean is the main reason the impaired were poorer in compar

ison to the nonimpaired. 

In the $9,000-9,999 annual wage range 217 impaired persons (66 

percent versus 45 percent of the nonimpaired) have scores below the 

mean (104.75) of the nonimpaired control compared to 110 (34 percent 

versus 55 percent for the nonimpaired) with scores above 104.75, Five 

of the 8 impaired groups having poor performance as shown in Table VI 

are in this annual wage range. Those with lower impairments or back 

problems in Code 4 are the major contributors to the poor performance 

of the impaired in this wage range. It may be that those who wish to 

get out of heavy work fake a back injury since it is hard to detect, 

A person inclined to do this probably would be a poor performer. The 

5 groups mentioned specifically will be examined in more detail in a 

later section. 

In the $10,000-10,999 annual wage range 21 impaired persons (45 

percent versus 45 percent for the nonimpaired) have acores below the 

mean {103,87) of the nonimpaired control compared to 28 (55 percent 

versus 55 percent of the nonimpaired) with scores above 103.87. The 

performance of the nonimpaired and impaired appear to be approximately 
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the same. 

Another method of looking at the data in Table VII is to total the 

nµmber of impaired persons in each wage range who have scores below 

the mean of the nonimpaired group (494 or 55.0 percent of 898 impair

ed persons) and the number who have scores above the mean (404 impair

ed persons or 4~.0 percent of the 898). 

As shown at the bottom of Table VII, the standard-score mean of 

the 240 impaired workers in the 6 control groups is 100,46, The 50.56 

percent of impaired persons having scores above the nonimpaired mean 

(100.46) is not significantly different (at the 5 percent level) from 

the 54.58 percent of nonimpaired workers having scores above the mean 

(100.46) of the nonimpaired as is shown at the end of Table VII, 

An Analysis of Impaired Groups Having Low Performance 

It would be of value to employers and to rehabilitation adminis

trators if the reason could be found as to why some impaired groups 

studied did not perform as well as the nonimpaired control groups. 

was rejected in the 8 of 39 group comparisons. 

H 
0 

The nonimpaired control groups and the impaired groups were match-

ed by selecting only blue-collar workers with similar conditions of 

employment in~ single establishment by $1,000 annual wage intervals 

which possibly indicate socioeconomic levels. The groups were not 

matched in regard to certain other variables which possibly affect 

ability to perform on a job such as chronological age, learning ability, 

and education. These characteristics were in the personnel files of 

each worker and were examined for possible clues, A future study 

might well further explore differences using personality and attitude 
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tests and background case history studies. 

Table VIII includes averages of age, performance appraisal scores, 

learning ability scores, and years of education by impairment codes 

and annual wage interval. The only item that requires some explanation 

is the learning score. Details of the test cannot be revealed but it 

is a modified intelligence (I.Q.) text developed by United States Air 

Force psychologists specifically for selection and promotion purposes. 

It is known as the Air Force Learning Ability Test. 

Information in Table VIII is used in an effort to determine if 

something other than the existence of an impairment may have caused 

the poorer performance of 8 groups of impaired workers (when compared 

to nonimpaired workers) indicated by 1 asterick or 2 astericks in 

Table VII. 

The initial exception analyzed is at the $6,000-6,999 wage inter-

val where 7 persons with impairment-upper (Code 3) are an average of 9 

years older, have an average learning score 4 points below, and have a 

' year less of education on the average compared to the nonimpaired 

control group; therefore, the groups are not comparable. This lack 

of comparability rather than the existence of the impairment may 

explain the poorer performance. 

The second group in this wage interval to be analyzed consists of 

3 persons with behavior disorders (Code 14) who have about the same 

years of education as the nonimpaired. The learning score of 52.0Q 

compared to the 43.60 for the nonimpaired group leads one to wonder if 

the impaired are too bright for the type of work they are doing and 

are dissatisfied. The fact that they are 7.61 years younger on the 

average may indicate that they are not as settled as the nonimpaired. 
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TABLE VIII 

AVERAGES OF AGE, PERFORMANCE APPRAISAL SCORES, LE~ING 
ABILITY AND YEARS OF EDUCATION BY IMPAIRMENT 

CODES AND WAGE INTERVALS 

Wage Interval Impair- Score Years 
and ment Average (Average) (Average)(Average) 

Impairments Code' -~-· Age · Performance Learning Education 

$5~000-5,999 

Nonimpaired (Control) 17 40 42.40 97.05 31.42 9.57 

Impairment-Lower 4 .6 53,16 99.66 25,-0 9.00 

Visual Impairment 5 3 50.66 99.00 16.33 6.00 

$6,000-6,999 

Nonimpaired (Control) 17 40 35.95 95.50 43.60 11.40 

Impairment-Upper 3 7 44. 71. 87.28* 39.28 10.42 
Impairment-Lower 4 26 46.53 97.88 38.34 9.84 

Visual Impairment 5 3 44.66 99.00 44.00 11.33 
Heart Disease 11 3 41.66 85.33 45.00 10.00 

Diabetes 12 3 40.33 96.00 56.00 11.00 
Behavior Disorder 14 3 28.33 80.00* 52.00 12.33 

97, 000,-1, 999 

Nonimpa.ired (Control) 17 40 40.22 100.55 44.32 10. 77 
Impairment-Upper 3 19 51.00 102.31 35.52 10.26 
Impairment-Lower 4 112 50.61 98.89 38.47 10.13 
Visual Impairment 5 24 45.79 98.91 37.00 10.08 
Hearing ... Oth~r 7 3 56.33 97.33 39.66 10.33 
Tuberculosis 10 4 50.75 105.75 41. 75 9.75 
Heart Disease 11 19 53.47 98.57 36.26 9.73 
Diabetes 12 7 48.00 95.66 46.00 11.16 
Epilepsy 13 3 39.00 101. 66 53.33 12.00 
Behavior Disorder 14 22 46.95 95. 77* 43.59 11.13 

$8,000-8,999 

Nonimpaired (Control) 17 40 44,17 101,02 43.30 10.60 
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TABLE VIII Continued 

Wage Interval Impair- Score Years 
and ment ~verage (Average) (Average)(Average) 

Impa;l,rments Code N Age Performance Learning Education 

Alllputation-One 1 3 52.66 95.33 45.00 10.66 

Impairment-Upper 3 28 47.07 101,.25 42.32 11.03 

Impairment-Lower 4 121 49.28 99. 71 42.56 10.07 

Visual Impairment 5 27 48.88 99.74 43.37 10.25 

Hearing-Mute 9 3 51.66 99.66 35.66 9.00 

Tuberculoeis 10 9 47.2'2 105.44 56.88 12.11 

Heart Disease 11 24 48.79 99.08 44.91 10.08 

Diabetes 12 11 44.00 99.09 45.81 10.18 

Behavior Disorder 14 21 · 43.00 97.80 43.61 10.33 

~91000-91999 - . . ' . 

Nonimpaired (Control) 17 40 45.40 104.75 45.50 10. 77 

:Cmpaiment-Upper 3 40 47.82 98.75** 46.10 10.67 

Impairment-Lower 4 167 50.04 99.60** 44.59 10.69 

Visual Impairment 5 34 47.55 101.05* 48.08 10.91 

Hearittg-Other 7 7 51.00 102.42 39.71 11.57 

Tubeicul.oeis 10 6 48.50 102.50 43.16 10.83 

lieart Disease 11 32 54.09 101.65 45.00 11.18 

Diabetes 12 8 46.62 103.75 50.75 11.50 

Epilepsy 13 4 43.75 95.25* 39.-0 9.00 

Behavior Disorder 14 25 46.60 101.08* 45.04 10.92 

~101000-10.999 

Nonimpaired (Control) 17 40 48.60 103.87 51.90 11.62 

Impa:lrment-Upper 3 5 56.00 106.00 49.40 11.20 

Impairment-Lower 4 24 50.87 101.87 53.33 11.33 

Visual Impaipnent 5 6 51.16 99.16 6L66 10.66 

Heart Disease 11 6 52.00 102.16 50.66 11.33 
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TABLE VIII Continued 

*Appraisal score mean is significantly lower at the 5 percent level. 

**Appraisal score mean is lower at the 1 percent level of significance. 
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The impaired group's performance rating score of 80.00 is an 

average of scores 70, 80, and 90, all of which are below the 95.50 

mean of the nonimpaired control group. 

The next exception is at the $7,000 wage interval and also concerns 

persons with behavior disorders. The average years of education and 

learning scores are stmilar, but the impaired are an average of 6.73 

years older than the nonimpaired control group and 18.62 years older 

on the average than the impaired at the $6,000 wage interval discussed 

above. Only 7 of 22 impaired persons had scores above the control 

group mean, as shown in Table VII. 

nehavior disorder groups (Code 14) were in 4 of 6 wage ranges, and 

for groups in 3 of the 4 wage ranges H was rejected, thereby warrant
o 

ing particular attention. There were 50 persons in the three groups 

where H was rejected (70.4 percent of the total of 71 persons in the 
0 

4 wage ranges) and 21 impaired persons (29.6 percent) in the 1 group 

where H was accepted. Average ages of the groups varied from 28.33 
0 

to 46.95 years, but there was not a pattern which would explain why 

H was rejected for 3 of the 4 groups. The average age shown in Table 
0 

VIII, nor learning ability, nor the average years of education explain 

the poor performance of those with behavior disorders. 

For some reason, the $9,000 wage interval contained 5 groups (of 

the 8 groups) of impaired in which H was rejected. They may have 
0 

reached their level of incompetence. Two of the 5 groups of impaired 

in this wage range did not perform as well as the nonimpaired control 

group at the 1 percent level of significance. Many of the master 

craftsmen, full journeymen, general machinists, and patternmakers fall 

into this annual wage range and would be expected to have more varied 
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duties than others. It is possible that the type of work in this 

salary range demands more physical activity and greater mobility. The 

impairment-upper and impairment-lower groups, the 2 largest groups, 

may have had mobility problems and did not perform as well as the non

impaired control groups at the 1 percent level of significance. 

The group of 4 persons with epilepsy in the $9,000 wage interval 

had scores of 70, 99, 106, and 106; was younger than the nonimpaired 

group (43.75 versus 45.40 years); had a lower average learning score 

(39.00 versus 45.50) and fewer years (average) of education (9.00 

versus 10.77). An individual having this impairment may be quite 

different from another with the same impairment since a different part 

of the brain may be involved. 

The 34 persons with visual impairments (Code 5) in the $9,000 

wage interval were similar to the nonimpaired control group (based on 

Table VIII) even though 15 had performance scores below the mean of the 

nonimpaired control group as shown in Table VII. These items do not 

offer a clue to the poor performance. 

The 167 persons in the $9~000 wage range (Table VIII) having an 

"Impairment-lower" classification (Code 4) were older (50.04 versus 

45.40) and years (average) of education (10.69 versus 10.77) were 

about the same as those of the nonimpaired group. Again, the higher 

age may explain a lack of aggressiveness or ambition. 

The 40 persons classified as having an "Impairment-upper" (Code 

3) in the $9,000 wage interval had a standard-score mean 6 points 

lower (98,75 versus 104.75) than the nonimpaired group. The average 

learning score of the impaired group was slightly better than the 

nonimpaired group (46.10 versus 45.50) and the years (average) of 
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education were similar (10,67 versus 10.77), No clues as to why the 

impaired performed poorer than the control group were evident, 

Performance comparisons by annual wage range for 11 types of 

impaired gro~ps show that in 8 of 39 groups (20,5 percent of the groups) 

H was rejected. The 8 impaired groups for which the H was rejected 
0 0 

represented 302 impaired persons (33,6 percent of the 898 impaired 

persons), Two hundred and three of these (22.6 percent of 898) had 

standard-scores below their control group's mean and 99 had standard-

scores equal to or above their control group's mean. 

An Analysis of Impaired Groups .!'!2.:t Having Low Performance 

The 31 groups of impaired persons in Table VI for which the null 

hypothesis is accepted were critically analyzed to determine if the age, 

learning ability, or education (shown by impaired group in Table VIII) 

differed significantly from that of the nonimpaired control group, The 

analysis determined if the null hypothesis could have been accepted be-

cause an impaired group was not comparable to its nonimpaired control 

group in regard to age, learning ability, or education. For instance, 

an impaired group might have had more years of education than its non-

impaired ~ontrol group, the additional education thereby offsetting the 

e~istence of the impairment. For wage-board nonsupervisory employee 

groups, an average age greater than 35 years would not be expected to 

cause an i~provement in work performance. In general, one would expect 

a higher average learning ability or more years of education to result 

in improv~d work performance. 

At the $5,000-5,999 wage range (Table VIII) those groups with 

lower impairments (Code 4) and visual impairments (Code 5), when 
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compared to their nonimpaired control group, were older, had poorer 

learning ability, and fewer years of education. There were no apparent 

factors offsetting the existence of the impairments. 

At the $6,000-6,999 wage range (Table VIII), those groups with 

lower impairments (Code 4), visual impairments (Code 5), and heart 

disease (Code 11), when compared to their nonimpaired control group, 

were older and had similar learning ability and education. There were 

no apparent factors offsetting the existence of the impairments. The 

group with diabetes (Code 12), when compared to the nonimpaired con

trol group, was slightly older, had a learning ability score 12.40 

points greater, and had slightly less education. The greater learning 

ability may have offset the existence of this impairment. 

At the $7,000-7,999 wage range (Table VIII) those groups with 

upper impairments (Code 3), lower impairments (Code 4), visual impair

ments (Code 5), hearing impairments (Code 7), tuberculosis (Code 10), 

and heart disease (Code 11), when compared to their nonimpaired control 

group, were older, had poorer learning ability, and had less education. 

There were no apparent factors offsetting the existence of the impair

ments. As in the previous wage range, the group with diabetes (Code 

12), when compared to their nonimpaired control group, were older, had 

a better learning ability (1.68 points) and had equivalent education. 

The group with epilepsy (Code 13), when compared to their nonimpaired 

control group was 1.22 years younger (39.00 versus 40.22), had a better 

learning ability (9.01 points), and had 1.23 years more education. 

The younger age (1,22 years), the better learning ability, and better 

education may have offset the existence of the impairment. 

At the $8,000-8,999 wage range (Table VIII) those groups with 



66 

lower impairments (Code 4) and hearing impairments (Code 9), when com

pared to their nonimpaired control group, were older, had poorer learn

ing ability, and had less education. Those groups with one amputation 

(Code 1), upper impairments (Code 3), visual impairments (Code 5), 

heart disease (Code 11), diabetes (Code 12), and behavior disorders 

(Code 14), when compared to their nonimpaired control group, were 

about the same age or older, had similar learning abilities, and had 

about the same years of education .. Those with a history of tuberculo

sis (Code 10), when compared to their nonimpaired control group, were 

older, had a higher learning ability score (13,58 points), and had more 

education (1.51 years). The greater learning ability and additional 

education of this group (Code 10) may have offset the existence of the 

impairment. 

At the $9,000-9,999 wage range (Table VIII) the group with a 

hearing impairment (Code 7), when compared to the nonimpaired control 

group, was older (5.60 years), had less learning ability (5,79 points), 

and had slightly more education (0.80 years). Those with a history of 

tuberculosis (Code 10) and heart disease (Code 11), when compared to 

their nonimpaired control group, were older and had about the same 

learning ability and education. Those with diabetes (Code 12) when 

compared to their nonimpaired control group, were older, had better 

learning abilities (5.25 points), and had more education (0,73 years). 

The greater learning ability of the impaired may have offset the 

existence of the impairment. 

At the $10,000-10,999 wage range those with upper impairments 

(Code 3) and lower impairments (Code 4), when compared to their non

impaired control groups, were older but they had about the same 
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learning ability and education. Those with visual impairments (Code 5), 

when compared to their nonimpaired control group, were older, had 

better learning ability (9.76 points), and had slightly less education. 

The better learning ability could have offset the existence of the 

impairment (Code 5). 

Therefore, in 5 groups out of the 31 groups for which the null 

hypothesis was accepted (16.1 percent of the 31 groups), greater learn-

ing ability may have offset the existence of the impairment. The 5 

groups contained 29 impaired persons (5.0 percent of the 575 impaired 

in the 31 groups in Table VI). 

Performance Comparisons by Occupational Groups 

The performances of groups of persons who have specific impair-

ments and who work in specific occupational groups were compared to the 

performances of nonimpaired persons in the same occupational groups 

(48 occupational groups are listed for OCAMA use). The Rehabilitation 

Services Administration, which provides on-the-job training and insti-

tutional training to disabled persons, is interested in knowing those 

occupational groups in which a rehabilitated person can compete effec-

tively. Employers need to know the jobs in which rehabilitated persons 

can compete effectively with the nonimpaired. A disabled person needs 

information on the performance of the impaired by occupational group 

so that he can decide the type of training he should seek. 

There were one or more impaired groups of at least 3 persons in 

18 occupational groups. In 5 of 62 group comparisons (8.1 percent of 

the groups), H was rejected. The 5 groups represented 32 impaired 
0 

persons (4.2 percent) out of 760 impaired in the study by occupational 



TABLE IX 

AN ANALYSIS OF THE PERFORMANCE APPRAISAL 
STANDARD-SCORE MEANS OF IMPAIRED 

AND NONIMPAIRED BY OCCUPATIONAL 
GROUP 

Occupational Group 
and Impairment 

Impair
ment Code 

Group 
N 

Electronic Equipment Installation and Maintenance 

Mean 

68 

t

Statistic 

(Radar, radio, television, but not teletype or telephone) 
Nonimpaired Control Group 17 24 104.875 
Impairment-Upper 3 12 103.166 
Impairment-Lower 4 34 101.617 
Visual Impairment 5 10 98.200 
Heart Disease 11 6 105,166 
Diabetes 12 6 105.500 
Behavior Disorder 14 4 93.750 

Electrical Installation and Maintenance 
(Motors, lines, electro-mechanical accessories, aircraft 
Nonimpaired Control Group 17 7 96.428 
Impairment-Lower 4 25 94.960 
Visual Impairment 5 7 102,857 
Heart Disease 11 5 104.400 
Behavior Disorder 14 4 96.250 

Instrument Overhaul 
(Computer, aircraft 
Nonimpaired Control 
Impairment-Upper 
Impairment-Lower 
Hea'l;'t Disease 
Diabetes 

instruments, 
Group 17 

3 
4 

11 

optical, photographic, 
13 98.692 
12 98.083 
40 99.675 

8 103.875 
12 3 102.333 

Machine Tool Work 
(Engine cylinder, parts rework, toolmaking, 
Nonimpaired Control Group 17 12 
Impairment-Upper 3 7 
Impairment-Lower 4 31 
Visual Impairment 5 6 
Heart Disease 11 8 
Diabetes 12 3 
Behavior Disorder 14 3 

measuring) 
100.916 
103. 714 

99,709 
98.666 
96. 500 
98.333 

102.666 

0.591 
1.360 
2.290~ 

-0.087 
-0.175 

2.687** 

systems) 

time) 

0.305 
-0.986 
-1,186 
0.020 

0.140 
-0.332 
-1. 270 
-0.608 

-0.600 
0.320 
0.475 
0.89'9 
0.430 

-0.280 

Details of OCAMA impairments and codes are given in Table I. 
N indicates the number of persons. A single* indicates that there is 
a difference in the standard-score means of the two groups at the 5 
percent level of significance. A double asterisk indicates that there 
is a difference in the standard-score means of the two groups at the 
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TABLE IX Continued 

1 percent level of significance. There are 760 impaired persons in 
this ta:bulatd.on and 224 nonimpaired persons in control groups. 

Occupational Group 
and Impairment 

Manual Labor 

Impair- Group 
ment Code N Mean 

t
Statistic 

(Janitorial, pest control, 
Nonimpaired Control Group 
Impairment-Lower 

disposal work, 
17 31 

aircraft loadmaster) 
98.000 

4 4 
Visual Impairment 5 3 

Metal Processing 
(Welding, metalizing, electroplating, 
Nonimpaired Control Group 17 · 
Impairment-Upper 3 
Impairment-Lower 4 

Metal Work 

heat 
6 
6 

10 

(Sheet metal, structural iron, containers, 
Nonimpaired Control Group 17 15 
Impairment-Upper 3 4 
Impairment-Lower 4 32 
aeart Disease 11 10 
Benavior Disorder 14 8 

Lithographing, Printing, and Reproduction 
(Lithographing, printing, and reproduction 
Nonimpaired Control Group 17 3 
Impairment-Lower 4 7 

Woodworking 
(Carpentry, woodworking, crating) 
Nonimpaired Control Group 17 
Impairment-Lower 4 
Visual Impairment 5 

9 
10 

6 

fixed and/or Industrial Equipment Maintenance 
(Air conditioning, millwright, power plant) 
Nonimpaired Control Group 17 4 
Impairment-Lower 4 13 

Fixed and/pr Industrial Equipment Operation 
(Water plant, parts, equipment) 
Nonimpaired Control Group 17 3 
Impairment-Lower 4 11 
Visual Impairment 5 4 

104.250 
99.000 

-1.028 
-0.139 

treating) 
100.00 
101.16-
103.000 

-0.183 
-0.742 

tube manufacturing) 
103.800 

97.250 
99.468 

100.300 
96.250 

1.230 
1.480 
1.084 
1.748* 

equipment) 
95.666 

105.714 -1.365 

101.888 
97.200 
96.833 

102.000 
99.769 

103.333 
99.363 

103.000 

1.077 
0.876 

0.503 

o. 724 
0.044 
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Occupational Group 
and Impairment 

Impair
ment Code 

Group 
N Mean 

Mobile Equipment Operation 
(Fork lift, vehicle, trash 
Nonimpaired Control Group 
Impairment-Upper 
Impairment-Lower 

truck, 
17 

3 
4 

crane, earth 
5 

moving) 
104.200 

98.000 
99.000 

5 
17 

Warehouse Work 
(Parts routing, identification and condition verifying) 
Nonimpaired Control Group 17 21 100.857 
Impairment-Upper 3 11 101.818 
Impairment-Lower 4 57 98.526 
Visual Impairment 5 13 102.769 
Hearing-12/20 Plus 8 5 99.000 
Heart Disease 11 12 95.083 
Diabetes 12 6 98.166 
Behavior Disorder 14 14 98.785 

Packaging and Processing 
(Preservation packaging, household goods shipping) 
Nonimpaired Control Group 17 7 93.428 
Impairment-Lower 4 9 96.666 

Fluid Systems 
(Components repairing, hydraulic systems mechanic, gaseous) 
Nonimpaired Control Group 17 
Impairment-Upper 3 
Impairment-Lower 4 
Visual Impairment 5 
Heart Disease 11 
Diabetes 12 
Behavior Disorder 14 

Mechanical Parts aµd Components Work 
(Bearing reclaiming, components repair, 
Nonimpaired Control Group 17 
Impairment-Lower 4 
Visual Impairment 5 

Aircraft Engine Overhaul 
(Power units, engine assembly, turbine 
Nonimpaired Control Group 17 
Impairment-Upper 3 
Impairment-Lower 4 
Visual Impairment 5 
Heart Disease 11 
Behavior Disorder 14 

19 101.315 
15 99.133 
64 100.890 
13 100.923 

5 100.000 
3 91.000 
7 100.571 

parts 
12 
J,6 

3 

reworking) 
98.000 

102.687 
105.666 

starter, 
17 

testing) 
101.941 

97 .571 
97. 7 so 

100.272 

7 
36 
11 

7 
7 

94.142 
94.285 

70 

t

Statistic 

1.358 
1.116 

-0.317 
1.038 

-0.648 
0.469 
1.647 
0.643 
o. 713 

-0.622 

0.641 
0.172 
0.130 
0.342 
2.065* 
0.208 

-1.152 
-1.422 

1.104 
1.403 
0.440 
1.-53 
!. 773* 
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TABLE IX Continued 

Occupational Group Impair- Group t-
and Impairment ment Code N Mean Statistic 

Aircraft Overhaul 
(Integral tank sealing, storage conditioning, mechanic) 
Nonimpaired Control Group 17 16 98,125 
Imp~irment-Upper 3 7 94, 571 0.642 
Impairment-Lower 4 22 100.045 -0.637 
Visual Impairment 5 9 98.555 -0.086 
Heart Dis~ase 11 7 102.285 -0.801 
Behavior Disorder 14 10 102.800 -1.058 
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groups;, Table lJ{ ii:, used in analyzing the occupational. groups, 

Two groups of impaired workers with performance $Core means lower 

than the means o:I; the nonimpaired groups were in the same occupational 

group (Electronic Equipment Installation and Maintenance-the first 

group)~ The group of four persons with behavior disorders (Code 14) 

had a standard-~core mean <9J,750) lower than a group of 10 persons 

with visual impairments (Code 5 mean is 98.200) compared to a standard

score mean of 104.875 for the nonimpaired (Code 17) iri the same occu

patiqnal group. Only 24 (10 percent) of the 240 nonimpaired randomly 

selected wage-board nonsupervisory workers f~ll into this occupational 

group. 

Fifty-three persons with behavior disorders (Code 14) were in 7 

diff~rent occupational groups which performed as well as the nonirnpair

ed groups at a significance level of 5 percent compared to the above 

group of 4 persons with behavior dieorders which did not perform as 

well as the nonimpaired group at al percent level of significance. 

Ten other occupational groups contained 75 persons with visual 

impairments, These visually impaired groups performed as well as the 

gl;'oups of nonimpaired workers at a aignificance level of 5 percent 

compared to the group (10 persona with vbual impairments) which did 

not perfopn as well (Electronic ~quipment Installation and Maintenance). 

The group of 4 p~rsons with behavior disorders (Code 14) which 

did not per~orm well was older (44,00 versus 41.83 years for the non

impaired), had more years (average) of education (14.00 versus 12.08), 

and had a lower learning score (43,25 versus 56,46). 

The group of 10 persons with a vision impairment (Code 5) which 

had a lQwer standard-score mean, was older (48,30 versus 41.83), 
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had fewer years (average) of education (11.00 versus 12.08), and had a 

lower leijrning score (53,60 versus 56.46). The fact that the impaired 

were oider than the nonimpaired may be a clue to their poorer perfor-

ma.nee. 

The foilQwing tabulation sqnnna.rizes the information in Table IX 

fegarding the impaired groups ~hat did not perform as well as the non-

impaired cqntrol groups by occupational groups. 

Impai:i:ment ia,nd Number of +mpaired Number of Impaired 
Code Groups Persons 

H Accepted 10 75 
Vis'18.l 5 0 

H Not Accepted 
0 

1 10 

H Accepted 4 18 
Diabetes 12 0 

ll Not Accepted 1 3 
0 

ll Accepted 5 38 
Behavior 14 0 

H Not Accepted 3 19 
Q 

Tota.ls 19 5 131 32 

Percent 79 21 80 20 

An examination of age, education, and learning ability scores did 

µ.ot explain why the 5 impaired groups pe:rfotmed poorly. A future study 

could be directed toward case histories and the giving and evaluating 

of personality and attitude tests. 
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Summary 

Th~ performance appraisal used at the Oklahoma City Air Materiel 

Area has been discussed and comparisons made between groups having 

different types of impairments and groups of nonimpaired workers. Com-

parisons were made by annual wage ranges ($1,000 intervals) and also by 

occupational groups (18 contained 3 or more persons with a specific 

impairment). In most cases the performance of the impaired groups did 

not differ from tµat of the nonimpaired control group at a 5 percent 

level of significance. 

Major findings were: (1) In 8 of 39 comparisons (20,5 percent of 

the groups) H was rejected as shown in Table VI by wage ranges ($1,000 
0 

intervals), H0 is that the mean performance score of the impaired is 

equa~ to that of the nonimpaired, The 302 persons in the 8 groups 

(33,6 percent of 898 impaired persons) included 203 (22.6 percent of 

898 impaired persons) who had performance scores below the means of the 

impaired groups versus 99 impaired whose scores were equal to or great-

el;' than the meap.s of the matching nonimpaired groups, (2) In 5 of 62 

comp&risons by occupational groups (8,1 percent) in Table IX H was re
o 

jected, The five groups represented 32 impaired persons (4.2 percent) 

out of 760 impaired in the study by occupational groups. 

The hiring of impaired workers is national policy. Supervisors, 

though they must comply, are required to meet production standards 

reg~rding quality and quantity 0£ work produced and they may resist 

hiring impaired persons without assurances that the impaired will per-

form well on the job. In rating an individual a supervisor may be 

biased in favor of him and may sympathize with him, He may be 
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irritated at prohlems caused by selective placement or he may be biased 

against the d~sabled person and feel revulsion, One supervisor (when 

compared to another) may tend to give high or low appraisal ratings to 

all of the persons under him, Any rating system is subject to the bias 

of the person making the rating. At OCAMA a performance appraisal by a 

first-level supervisor is reviewed by a worker's second-level super

visor who may adjust the appraisal of the first-level supervisor, 

thereby reducing some of the bias of first-level supervisors. The 

supervieors are required to consider 15 rating elements and to pick one 

of 6 possible scores for each of the elements that he rates. The as

signment of numerical values to the essentially subjective rating 

elements results in a precise number which can be treated statistically, 

and is an impr9vement over just asking a supervisor if the impaired 

workers in general perform better in certain areas than the nonimpaired 

workers in general as was done in the Simon study (9). The calculation 

of a standard-score as discussed in this chapter further reduces the 

problem of bias. 

As previously mentioned, a specific type of impairment such as 

epilepsy covers a considerable range of possible severity of impair

ment. More.pre~ise impairment categories would, in most instances, be 

helpful, but there is a disadvantage in that it would be more difficult 

to secure an impairment group of sufficient size (a minimum of 3 

persons) to give results having statistical significance, 



CHAPTER V 

Sm,1MARY AND CONCLUSIONS 

Introduction 

Society has t!Ylde many attempts to solve the problem of disability. 

'.I:he most extreme solution was the ancient custom of extermination, 

which was indeed the most permanent and least costly solution. The 

most effective and most humane solution is the recent effort to help 

the individual to support himself, th~reby integrating him into the 

social and economic conununity. The manpower needs of World War II 

accelerated the employment of people with impairments, and their work 

records have helped ta improve employer ~nd public attitudes toward 

the impaired~ 

FrQm the creation of the Federal-State Program of Vocational Reha

bilitition in 1920 until the end of;fiscal year, 1970, approximately 

2.8 million persons had been rehabilitated. Unfortunately, the number 

at n~wly dieabled continues to exceed the number of rehabilitated •. 

There wefe 767,319 new cases referred (processed) to the State Voca

tional Rehabilitation Agencies, but only 266,975 were rehabilitated in 

the fiscal year, 1970. How well do impaired p~rsons. perform in actual 

work s~tuations? Findings regarding this question are summarized in 

the following sections, and conclusions are drawn. 
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Performances of Impaired Workers at OCAMA 

The Oklahoma City Air Materiel Area has a large concentration of 

workers with impai:r;ments of various types and provides the setting for 

the study of the performance of impaired workers based on standard 

scores derived from performance appraisals. In employing physically 

impaired, mentally retarded and emotionally disturbed workers, OCAMA 

carries out national policy as set forth in federal legislation and in 

Presidenti~l directives. 

Thirty-nine comparisons (based on standard scores derived from 

performance appraisals) between impaired groups and nonimpaired control 

groups by wage ranges of $1,000 intervals are made. H states that the 
0 

impaired worker's performance appraisal standard-score mean is equal to 

that of the nonimpaired control group. In 3 cases (Table VI) H is 
0 

rejected at the 1 percent level of significance. In 5 other cases H 
0 

is rejected at the 5 percent level of significance. Thus in 8 of 39 

comparisons, (20,5 percent of the groups) H is rejected at a 5 percent 
0 

level of significance, The 8 impaired groups (Table VII) consisting 

of 30Z (33.6 percent) individuals contain 203 (22.6 percent) of the 

tQtal of 898 impaired persons who have individual performance scores 

below the means of the control groups versus 99 persons in the 8 imp-

aired groups who have individual performance scores above the means 

of the control groups. 

As is shown at the end of Table VII, there were 494 impaired 

persons (55,0 percent of the 898 impaired) with standard scores below 

the standard-score means of the nonimpairedcontrol groups in each 

wage range, and 404 impaired persons (45.0 percent of the 898 impaired) 
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with i~~ndard scores abov~ the standard-score means of the nonimpaired 

control gro~ps in each wage range. 

When all of the control groups (240 ~onimpaired persons) were 

combined, the;i.r standard-score mean was 100.46 and 54.58 percent of the 

nonimpaired had standard scores above this mean compared to only 50.56 

pel'eent of 1,;he impaired with standard scores above 100.46. 

Sixty-twp comparisons (Table IX) ate made (by occupational group 

and by impaiment) between the standard-score mean of b1paired groups 

and the standard~score mean of their nonimpaired control groups. H 
0 

is rejected in 5 group.comparisons (32 persons or 4.2 percent of the 

760 impaired), one of which is at the 1 percent level of significance. 

The 4 persons in the la~ter group have a history of behavior disorders, 

and they perform. electrical equipment installation and maintenance 

fUnCtiOI\S• 

Concluaions 

Rehabilitation penefits the person with the impairment; his 

family benefits from his status as a wage earner or from his improved 

earning power; a~d society penefits from his labor in that it increases 

net ~ational ptoduct. Economic benefits are complemented by consider-

able phychological and social benefits. The results of this study of 

the work pe1fotmance of impaired person show that when properly placed, 

impa;l,:r;edpetsons did compete effectively with the nonimpaired 

workers in 66.4 percent (596 impair~d persons out of the 898 shown in 

T«;1.ble VII) of t:he individual comparisons by wage J;anges. H is accept
o 

ed for 31 of 39 group comparisons by wage ranges (79.5 percent of the 

groups shown in Table VI) at a 5 percent level of significance. 
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NfS is shown at the end of Table VII, there were 494 impaired 

persons (55,0 percent of the 898 impaired) with standard scores below 

the standard-scor.e means of the nonimpaired control groups in each 

wage range, and 404 impaired persons (45.0 percent of the 898 impaired) 

with standal:'d scores above the standard-score means of thenonimpaired 

control groups in each wage range. 

When all of the control groups (240 nonimpaired persons) were com-

bined, their standard-score mean was 100.46 and 54.58 percent of the 

nonimpaired had standard scores above this mean compared to only 50.56 

percent of the impaired with standard scores above 100.46. 

The stµdy further indicates that the iI11paited persons did 

compete effectively with the nonimpaired workers in 95.8 percent (728 

impaired persons out of the 760 shown in Table IX) of the individual 

comp~risons by occupational groups. a is accepted for 57 of the 62 
0 

group comparisons (91.9 percent of the groups shown in Table IX) at 

the 5 percent level of significance. 

A µnique contribution of this study results from its disaggregated 

features, This one installation (OCAMA) had sufficient numbers of 

impaired workers so that individual types of impaired groups could be 

analyzed st1:1.tistica;I.ly by annual. wage rc;1nges and also by occupational 

g,;oups,· An ann1,1~;I. performance appraisal standard-score was used as a 

surrogate for the labor productivity of individual impaired and non-

impaired workers. The highly skil;I.ed occupational groups are in the 

higher annual wage ranges, and the skill level decreases as one moves 

to the l,ower annual wage ranges. 

At the $10,000-10,999 wage range (the highest skill level), all 5 

impaired groups performed sufficiently well so that the null hypothesis 
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was acce~ted. The groups wel:'e composed of 5. persons with upper impair-

ments, 24 persons with lower impairments, 6 pel:'sons with visual impair-

ments, and 6 persons with heart disease. The fact that persons with 

these particular impairments performed well in highly skilled occupa-

t:Lonal groups should be of value to · employers seeking this level of 

worker. The above indicates that the marginal revenue product of the 

indicated types of impaired workers is equivalent to that of the non-

impaired workel:'s, 

If an emplqyer is confronted with a situation in which he must 

make a decision regarding the hiring of a particul_ar impaired person, 

information in this study will enable him to: (1) check how well that 

impaired group petformed by skill level (wage range) and (2) determine 

how well the speeific impaired group performed in the occupational 

group of interest to the employer. Thet:efore, the employer, by making 

use of the d~ta presented in this study, should. be· in a better position 

ta avoid some of the risk of paying a. subsidy to an impaired worker for 

whom the study indicates a statistically significant possibility that 

the worker will have a low labor productivity. This same procedure 

should prove helpful to other decision makers in the areas of rehabili-

tation and training. 

Ane~ample of how the information in this study may be used is 

next presented. The person considered has a lower impairment (Code 4-

defqrmity or impairment of the back, foot, or leg) and has been employ-

ed in the past as a master craftsman.· 'Ihe skill indi·cates that he 

wouid be somewhere in the $9,000-9,999 wage range. The information 

by wa$e range shows that for the group of 167 persons with this im-

pairment H was rejected. A1$o, this impaired group did not perform 
0 
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as well as the nonimpaired at a 1 percent level of significance. With-

in the fram~work of this e,cample, thus, there is a statistically 

significant possibility that the employer would be paying a subsidy to 

this employee if he hired him. The information by occupational groups 

indicates many types of work in which those with this impairment can 

compete effectively. Those persons counseling impaired workers regard-

ing training programs should also find this type of information bene-

ficial. 

A major finding of this study is that persons with behavior dis-

orders (Code 14) have lower productivity (at a statistically signifi-

cant level) when compared to nonimpaired workers. Behavior disorder 

groups were in 4 wage ranges, and for groups in 3 of the 4 wage ranges 

H was rejected, thereby warranting particular attention. There were 
0 

50 persons in the 3 groups where H was rejected (70.4 percent of the 
0 

total of 71 persons in the 4 wage ranges) and 21 impaired persons (29.6 

percent) in the 1 group where H was accepted. In the study by occupa
o 

t;i.onal groups 3 of the 5 comparisons (19 persons or 59.4 percent of the 

32 persons) in which H was rejected were groups with behavior problems. 
0 

The employment of pe:t;"sons with upper and lower impairments at 

some of the higher skill levels ($9,000-9,999 wage range) involves a 

statistically significant possibility that a subsidy to the worker 

will result. There were 40 persons with upper impairments and 167 

pet;"sons with lower impairments who did not perform as well as the non-

imp,;1ire?c;l at a 1 percent level of significance. Many of the master 

craftsmen, full journeymen, and general machinists fall in this wage 

range, and they would be- e~pected to have varied duties requiring 

appreciable physical activity. 
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As is shown above, statistically significant differences were 

found when comparing the impaired and nonim.paired groups by wage ranges 

and occupational groups. There is not a significant difference (at 

the 5 percellt level)., however, when comparing the impaired and nonim

paired groups on an overall basis. Given the standard-score mean of 

100.46 for the 240 nonimpaired persons in the control groups, 50.56 

percent of the 898 impaired persons had standard-scores above this 

mean compared to 54.58 percent of the nonimpaired persons. 
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