
The Interaction Between Health and Education I 

AnalyaLv of data on work disabilety from the 
1970 Decennial Census &percent sample reveal8 
that, even after standardizing for age, Qcreaeed 
education is associated with lower level8 of die- 
ability. In addition, difference8 in educational 
attainment arc an important factor in explaining 
racial differences in the proportion of the popula- 
tion who are disabled. Standardizin,g for age and 
education simwltaneozcsly explain8 63 percent of 
the racial fiiflerences for men ana 38 percent of 
these diflerenrca for women. 

1 

MANY OHSERVER~S HAVE postulated a 
relationship between health and education. Their 
hypothesis has been that people with higher levels 
of education should experience better health. In 
their seminal work on labor-force participation, 
William Bowen and T. Alden Finegan, for ex- 
ample, find “that there is a powerful interaction 
among health, schooling, and labor-force partici- 
pation.” 1 These relationships are quite complex, 
and it is difficult to establish causation. A person 
may have little education because he was in poor 
health or he may be in poor health because his 
education was meager. 

Michael Grossman, using a human capital ap- 
proach ip his health demand model, hypothesized 
and found a positive and statistically significant 
education coefficient.* According to that study the 
amount of “healthy time,” which “is measured 
either by the complement of the number of re- 
stricted activity days due to illness and injury or 
by the complement of the number of work loss 
days,” increases with the level of education. In 
the same manner, one would expect to find a lower 
prevalence of disability among the better edu- 
cated. 

Another study, using data from the National 

* Division of Disability Studies, Office df Research and 
Statistics, Social Security Administration 

* See William Bowen - and T. Alden Finegan, The 
Economies of Labor-Force Partwipation, Princeton Uni- 
versity Press, 1969, pages 62-66. 

‘Michael Grossman, Demand for Health (Occasional 
Paper 119)) Kational Bureau of Economic Research. 1972. 

by MORDECHAI E. l.ANDO* 

Center for Health Statistics, found “the evidence 
at times suggests that level of education is a 
causal factor in individual health status and 
medical care utilization.” s In fact, according to 
the study, “the observed correlation between in- 
come and medical deppivation appears to be a 
consequenbe of education’s relationship with both 
variables.” 

EDUCATION AND DISABILITY RATES 

The 19’70 Decennial Census 5-percent sample, 
which contained a question on work-related health ’ 
conditions, is a fertile source for further explora- 
tion of these relationships.4 Some insight can be 
gained from an analysis of the data in a Decennial 
Census report on persons with work disability.6 
The findings of that report are studied here. 

One can observe from table 1 that for men 
and women the proportion with any work dis- 
ability” and the proportion with complete work 
disability both decline as the years of schooling 
increase. The only exception is among men with 
l-3 years of college for whom the hroportion with 
any disability is above that for high school gradu- 
ates. Thus the data support the a priori assump- 

‘Myron .I. Lefcowitz, “Poverty and Health: A Re- 
examination,” Inqui? 2/, March 1973, pages 3-13. 

‘For a description of the sample, see Bureau of the 
Census, 1970 Census of Population, Detailed 0haracteris- 
tzcs: U.S. b’ummory (Final Report PC(l)-Dl), 1973, 
Introduction and Appendix B. 

‘Bureau of the Census, 1970 Census of Population, 
k36bjwt Reports: Persons Wzth Work Disability (Final 
Report PC (2)-GC), January 1973. It should be noted 
that the 1970 Census was conducted primarily through 
self-enumeration using a mail questionnaire. Whether a 
person was identified as disabled depended on the self- 
perception of that person or of the family member 
comnletinrr the form. 

“ibid., &le 7. A person was classified as with “partial 
work disability” if he reported a health or nhvsical 
condition that limited the kind or amount of work he 
was able to do but would not or did not keep him from 
holding a job. A person was classified as with “complete 
work disability” if his health or physical condition did 
prevent him from working at a job 
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TABLE l.-Years of school completed for the experienced 
civilian labor force aged 1WM: Number and percentage 
distribution, by presence of work disability and sex, 1970 

Percentage distribution by 
work disability status 1 

Total 
number 

Total ______________ 46,066,616 

Elementary: 
Less than 8 ______ _______ 4,691,646 
8 _______________________ 4,241,046 

High school 
l-3..-.....--.-..-...--- 9,084.303 
4 _____ I _________________ 

college 
15,277,869 

l-3 __________ ____ ___ _ __ _ 6,241,873 
4ormore _______________ 6.618,479 

loo 0 
-- 

100 0 
109 0 

ml 0 
109 0 

:: : 

- 
91 2 

- 

iii 

DO 2 
92 6 

92 1 
94 7 

- 

Women 

- 
88 - 

14 6 
12 0 

“7.: 

:“3 
- 

82 

Total ______________ 28.633.093 I I9421 aelazl .5 100 0 
A 

Elementary 
Less than 8 _____________ 1,910,908 
8 _______________________ 1,950,734 

High school 
l-3 __________________ ___ 6,418,271 
4 _______________________ 12,148,263 

College 
l-3 ______________ _______ 3.985,984 
4ormore.....---.-..... 3,113,933 

---- 
1090 882 
1000 907 ‘E 

109 0 92 6 
loo 0 96.5 :: 

109 0 96 6 
1000 966 ii: 

10 6 
8.4 

:i 

Source Bureau of the Census, 1870 Census o 
Persona Wtlh IVorR Dfsabilffy (Final Report P 6 

Population, Subject Reportr: 
(2)-6C), table 7. 

tion that health is directly related to the level of 
education. 

There is a systematic differe;ce between the 
sexes in the relative freiuency of disability. For 
each educational level the overall proportion dis- 
abled is lower for women than it is for men. 
Among those wit‘h complete work, disability, the 
proportion is about equal for men and women at 
each educational level. 

Another way of looking at these data is pre- 
sented in table 2. Here it becomes evident that 
persons without work disability have substantially 
more schooling than those with work disabilities. 
Thus, 62 percent of the nondisabled men but pnly 
49 percent of those with work disabilities had a 
high school diploma or better. Twenty-nine per- 
cent of the men with work disabilities had no 
high school education at all, compared with 18 
percent for healthy men. It should be emphasized 
that those figures are for the experienced civilian 
labor force and hence exclude those disabled too 
early in life to ever have worked. 

A higher proportion of women than men, with 
disability or without, are high school graduates, 
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but more of the men either had graduated from 
college or had som& college. In all iases, it still 
remains true that those with work disability have 
less s&ooling than those without work disability. 

It ‘would, however, be fallacious to assume 
that the variations in the relative frequency of 
disability observed in tables 1 and 2 are due solely 
to differences in the level of education. It is well 
known, and to be expected, that younger people 
experience less disability. At the same time there 
is a negative correlation between educational 
attainment and age. Thus the better-educated are 
also younger than the rest of the population and 
the lower proportion with disability results from 
two effects: age and education. The data in table 
3 show, for example, that 70 percent of men 
college graduates were aged X3-44, but only 63 
percent of the total male population were in this 
age group. Eleven percent of the male college 
graduates were aged 55-64, compared with 16 
percent of all men. Similar differences hold for 
women. 

In order to separate the effects of age and edu- 
cation on disability rates the education groupings 

TABLE 2.-Presence of work disability for the experienced 
civilian labor force aged 18-64: Number and percentage 
distribution, by years of school completed and sex, 1970 

Work disability status 

completed 
%%’ Total -G 

MetI 

Total number... 

Total percent... 

Women 

Totalnumber...!&i33,093 26,890,241 1,642,862 1,499,637 152,165 
--~-- 

percent... Total loo 0 loo 0 100 0 loo 0 199 0 
F-Y-- 

Elementary 
Less than 8 ______. 

H$&ool* ~.~~~~~~.-~~~~ i.8’ 2 :: . f ::.i :i ii 

l-3 -----__: _______- 19 0 
2: 

24 3 
iit 

27.2 
4 - -- _ _ _ _. _ _ _ _ _ _ _ _ _ _ 426 334 31.2 

College. 
l-3... .- _ _ _ _ _ _ _ _ _ - - 10.9 11.1 
4 --- _ - _. _ _ _ _ _ - _ _ _ - - ::.i 65 6.7 2 

&urce: & table 1. 



tion and any disability was st,ill higher than the 
rate for high school graduates. The reader is 
cautioned that table 4, unlike tables 1 and 2, 
includes persons without civilian labor-force ex- 
perience. The proportions with disability shown 
in table 4 tend to be higher than those in table 1. 

As expected, standardizing by the age distri- 
bution of college graduates had the effect of nar- 
rowing the differences in the relative frequency 
of the occurrence of disability between educational 
classes. Before standardization, 18.0 percent of 
men who were elementary school graduates but 
only 5.9 percent of the college graduates were 
disabled-that is, they were three times as likely 
to become disabled. Adjusting for the differences 
in the age distribution of t.hese two groups reduced 

in table 1 were standardized on the age distribu- 
tion of the population of college graduates.’ It was 
expected that ‘such a standardization would 
diminish the differences between the education 
groups since college graduates form a relatively 
young group. The results are presented in table 4. 
Here, it may be noted that even after standard- 
izing for age, increased schooling is associated 
with better health. Once again it is clear that 
the proportion of men with some college educa- 

’ For discussions of standardization methodology, see 
W. Allen Wallis and Harry V. Roberts, &ztistics, The 
Free Press, 1956, pages 290-302, and John H. Mueller, 
Karl F. Schuesseler, and Herbert L. Costner, K%tdst&zZ 
Reasoning in Boc~ology (2d ed.) Houghton, Mifflin Co., 
1970, chapter 7. 

TABLE 3.-Presence of work disability for the population aged 18-64: Number and percentage distribution, by race, sex, and 
years of school completed, 1970 

White Black - 
I 

-- 
Percentage distribution, by work 

disability status 
Percentage distribution, by work 

disability status Sex, age, 
and years 
ofschool 

completed 
- 

Tots’ 

- 

100 0 

- 

Total 

- 
loo 0 
- 

:L i 

1cKJ 0 

:: ii 

E : 

G-i 

iii-i 

IOU 0 

E : 

loo 0 
loo 0 

100 0 
loo 0 
loo 0 

loo 0 

loo 0 
100 0 

loo 0 
ml 0 

:ri ii 
100 0 

ml 0 

t: : 

tz : 

Total 
num. 
wr (h 

“,“,“d”,’ 

- 

9,625 

otal 
um- 
r (h 
IO”- 
nds 

- 

,228 

- 
B!z 
work 
llsa- 
Nitg 

with work disability with work disability Kith work disability Kith. 
out 
work 
dlsa- 
>1lity 
- 

89 2 

7 

- 

1 
1 

-- 

_- 

_a 

.- 

Par- 
tial 

- 
64 

:0m. 
aate 
- 

44 

rota 

- 

10 4 

Par- 
tial 
- 

63 

rota’ Par- 
tial 

30m- 
plete 

7.4 

rota1 

- 

10 8 

-- 
Total _______ 112,290 loa 0 

-- 
No years com- 

pleted _________ 779 100 0 
EF-yqary _______ 10,146 100 o 

-- ___-_.___- 
8 _v______________ 9,068 1M) 0 

High rcbool~ 
1-s _________.____ 22,762 100.0 
4. --_____________ 41,114 loo 0 

sft3Bge: ___.__________ 15,623 100 0 
4ormore ________ 12,197 100 0 

-- 
Men ___.______ 54,181 100 0 

-- 

-- 

_- 
_- 

896 41 8.5 6 14 c 7.1 

E’: 
17.6 

12 2 
76 

ii 
-ii-T 

% 
86 

vi 
:: 
-6 

573 
7.629 

8,b81 

9,320 
~7.662 

4,485 
1,485 
- 
8,396 

:z.: 
loo 0 

lco 0 
loo 0 

loo 0 
109 0 

G-0 

f% 

a2 6 

87 9 
92 I 

92 7 
94 I? 

G-i 

,i2 
089 

,194 
,124 

iii 
- 

E 
81 1 

K 

92 0 
94.2 

86 8 14 2 78 

92 4 

682 

kit; 
91 3 
93 6 

93 3 
95 7 
652 

656 

ifi i 

iii! 

87 4 

!i ii 

608 

% 

76 2 
81 0 

76 

33 8 

:: ; 
KY 
67 

1: ii 
344 

24 3 
17 3 

:i 0’ 

12 6 

24’; 

39 2 

it; 
E 

59 

83 

94 
79 

6”: 

58 

1: : 

11 6 

13 8 
11 8 

24 : 

10 2 

1: “5 

12 6 

:i : 

14 1 
12 4 

0,612 

156 

l,b94 
1,627 

5,415 
1,257 

5.691 
4,872 
9,961 

67 

1,076 
1,204 

2,089 
3,108 

:%i 
7:923 

72 

1,423 
1.664 

1,049 
1,744 

1w 0 

loo 0 

loo 0 
loo 0 

loo 0 
loo 0 

:z i 
lD0 0 

loo 0 

190 0 
109 0 

:kz 0” 

loo 0 
1w 0 
loo 0 

100 0 

1rulo 
100 0 

l@l 0 
loo 0 

92 6 

043 

84 0 
888 

91 4 
93 6 

93 3 
96 7 
85 6 

038 

76 2 
82 2 

84 6 
88 0 

:2’ i 
76 3 

61 7 

66 6 
74 4 

iTi : 

74 

35 7 

16 0 
11.2 

ii 

67 

1:: ! 

36 2 

f:: : 

lb 6 
12.0 

I: t: 
23’7 

383 

34 4 
26 6 

23 7 
18 9 

,398 

39 

ii 

:E 

362 

i% 

20 

:1”: 

227 
150 

ii! 
733 

28 

392 
95 

‘ii 

906 

7; 1 

85 0 
683 

E 

93 1 

if : 

646 

77 2 
a2 1 

2 ! 

84 1 
907 
696 

66 4 

2: 

R.i 

94 

289 

16 0 
11.7 

94 
72 

69 

1;: : 

31 6 

K 

17 8 
13.7 

15 9 

3.: 

446 

34 0 
27.4 

26 6 
228 

60 

74 

“7: 

ii 

36: 
10 2 

10 7 

11 4 
94 

10 0 
04 

‘: : 
13 1 

14 0 

:: : 

::-8” 

* Ased l&44 ________ 
No years com- 

pleted _______ 
Elementary. 

1-7. _ _ _ _ _ _ _ _ - - - 
-___________. 

Htjh schoo 1 
l-3 --_____: ___- 
4 _ _ _ _ _ _ _ _ _ _ - - _ _ 

Colleges 
l-3. _ _ _- ____. _ _ I 
4 or more..-... 

Aged 45-54 ________ 
No years com- 

pleted ______ 
Elementary 

1-7. _ _ ___ _ __ __- 
8. _ _ _ _ _ _ _ _ _ _ _ _ _ 

High school. 
1-3. -_ __. _ __ _ __ 
4. - _ _ _ _ _ _ _ _ _ _ _ _ 

College: 
l-3. - _ - _ - _ __ - _ _ 
4 or more...... 

%I 
ed (1684 _____ _. _ 
0 years corn- 

pleted _______ 
E~-rnS~~y: 

-_-___-_ 
8. _. . _ _ _ _ _ . _ _ _ _ 

High school. 
l-3 ---.-___- __- 
4 -.------_--** * 

6,537 100 0 
12.621 loo 0 I 

x: E : 
11:029 100 0 

83 1000 

1,446 1000 
1,332 100 0 

2,337 1QU 0 
3,292 100 0 

107 loo 0 
I 

1,846 100 0 
1.670 100 0 

See footnotea at end of table 
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TABLE 3.-Presence of work disability for the population aged 13-64 : Number and percentage distribution, by race, sex, 
and years of school completed, 1970-Continued 

T 
White Black 

Peroentage distribution, by work 
disability status 

I Percentage distribution, by work 
disability status 

Total - 
num- 
got? 
lands) Total 

zl?’ 
work 
disa- 
1u1ty 

With work disabilltJ 

Percentage distribution, by work 
disability status Sex, age, 

and years 
of school 

completed 

Total 

thza 

sands)1 

rota1 
mm. 
sr (in 
hou. 
lnds 

-I T 1 4I2 
pork 
iisa- 
111ity 

Vlth work disabilitj I% 
vork 
aisa- 
,i1ity 

5th work disability 

- 

- 

rota] 

- 
PM- 
tia1 

- 

:om. 
qete 

Total Total 
Zom- 
plete 

Par- 
tial 

- 

I- _- 

-- 
_- 

94 8 

706 

ii.: 

93 0 
95 9 

i”7 t 
a7 9 

70 9 

‘76 8 
&11 

85 7 
908 

2: 
79 6 

887 

K 

z: 

86 1 
889 

- - 

Men-Continued 

College* 
1-3. __ _ _ ._ __ _ _ _ 
4 ormore...... E 

Women _______ 68,108 

77 0 
86 2 

86 
I- 

loo 0 

loo 0 

103 0 
loo 0 

loo 0 
1cQ 0 

100 0 

:i : 

loo 0 

loo 0 
loo 0 

:: : 

:: : 
100 0 

100 0 

:z : 

100 0 
loo 0 

100 0 
100 0 

94 3 

72 b 

Ei 

92 4 
96 6 

96 3 
97 1 
87 0 

70 9 

76 8 
833 

84.9 
906 

iti: 
786 

668 

:; g” 

77.7 
842 

:9” 

67 

27.6 

:; i 

47: 

37 

13’ : 

291 

242 
16 7 

lb 1 
96 

ii 
21 6 

33.2 

iii 

223 
lb 3 

:! : 

52 

296 

14 1 
10.0 

4’.? 

36 

1; f 

291 

E 

14 3 
92 

ii 
204 

31 3 

31 6 
234 

21.6 
lb 6 

14 9 
11.1 

&lb1 

36 

% 

1,311 
1.497 

420 
202 

1,123 

lb 

339 
146 

322 
203 

3 
863 

22 

% 

2: 

E 

106 0 

1wo 

loo 0 
loo 0 

loo 0 
loo 0 

100 0 
100 0 
loo 0 

loo 0 

loo 0 
10u.o 

loo 0 
loo 0 

loo 0 

:ii : 

100 0 

:: ! 

1ciJ 0 
100 0 

:: : 

909 

76 1 

82 9 
86 2 

89 7 
93 6 

94 7 
96 6 
78 6 

66.2 

;i.: 

2: 

2 t 
67 4 

17 8 

if 3” 

75: 

77.1 
87.4 

91 

239 

17 1 
13 a 

‘ii : 

2 
21 4 

348 

24 

2: 

‘i 0” 
32 6 

42 2 

24 

301 
23.9 

22 9 
12 6 

- 

49 

42 

i”6 
:i 
37 

z 
7.1 

10.4 
92 

El 

82 

lf.0” 

91 

:;.i 

5; 

10 1 
69 

43 

19 7 

E 

:“6 

1.6 

12 : 

27.7 

16 9 
13 4 

11 2 
7.9 

!!: 
21 7 

330 

2.: 

:i.: 

12 a 
6.7 

A ed 18-44 ________ 
%l 0 yeam com- 

pletcd _______ 
E:,,,,tty 

-- .--es_ 
8 - - _ - _ _ _ - _ _ _ _ _ _ 

High school. 
l-3.-..--.-.... 
4.........m.p.. 

ccllege 
l-3. -___ ___ _-_. 
4 ormore...... 

Agije $b--b&e-~ _ _ _ 

E,eP@Ad&.... 

l-7 _------: _-_- 
& _ _ - - _ _ _ - _ - _ - _ 

High school 
l-3 _____ --__ __ _ 
4..mm.m-....s.. 

College: 
l-3 -___-: -____- 
4 or more...... 

Aged Sb-M... _____ 
No years corn- 

pleted .______ 
Elementary. 

1-7. _ - __ _ _ - - __ - 
8 - - -. _ _. _ _ - _ _ _ _ 

H;g;school: 
_____._____ 

4....m.....ms.. 
College. 

l-3 _______-__ _ _ 
4 or more.-.. 

36,431 

196 

1,769 
1,704 

%i 
11:93a 

82 

1,277 
1,332 

6.132 1M 0 
3,064 loo 0 
.0,&M 1M) 0 

61 100 0 

2,663 
4.bb9 

1.g 

9,742 

110 

it;: 

1,911 loo 0 
I 2,392 100 0 

v99 
2,496 

f Includes persons of races other than white and black. Person8 With Work DlsabBitv (Final Report PC(2)-BC), table 3. 
buroe: Bureau of the Census, 1970 Cenrus of Populatfon, SubJect Rqortr: 

the proportion of persons with an eighth-grade 
education who were disabled to 14.1 percent. Age 
differences therefore explain one-third of the 
difference between the two groups. 

INTERACTION WITH RACE 

Holding age constant has a similar effect for 
women. Although the differences in the propor- 
tions of persons with some disability are narrowed 
among various educational groups, t’hey are still 
large. In fact, in comparing women college grad- 
uates with elementary school graduates once 
again, it appears initially that the latter are 
more than three and one-half times as likely to 
be disabled as the former. Standardizing for age 
explains only 29 percent of the difference. It seems 
safe to assume t,hat, for both men and women, a 
significant part of the unexplained difference is 
the result of education. 

In studying the relationship bbtween education 
and health the interaction of this relationship 
with race was examined next. Table 3 shows, for 
each age-sex-race category, the presence of dis- 
ability by years of school completed. As expected, 
the proportion with work disability declined as 
education rose for each age-sex-race group. 

It is interesting to note that when education 
is held constant the proportion of black men who 
were disabled was lower than or equal to the 
corresponding figure for white men in most cases. 
Only for college graduates was the proportion 
for white men lower. How can the higher figure 
for work disability for black men-14.2 percent, 
compared with 11.5 percent for white men-be 
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TABLE 4.-Years of school completed for persons aged 18. 
64: Percent with work disability, by sex, standardized by 
age, 1970 

Percent with work disability 

y,“,E? 
completed 

Total Total Partial Complete 

I Men 

Total _______ (64,181,381 1 11 7 1 10 8 1 3 7 8 0 1 7 7 1 31 

No y eara corn - 
pleted .____ ___ 

Elementary: 
392,067 

Leasthan _____ 6,383,787 
8 _________..____ 

“E *chOO1 

4,884,7QO 

_____________ 10,662,331 
4 ---.--.--.____. 

%!: 

17,636,396 

I ____ ___ _ 
4 or more:...:.: 

7 7:318:471 913 tWl 

I . I 
Total _______ 63,108,261 

No yean com- 
pleted-.. ___ __ 

Elementary 
368,763 

Less than 8.. __ _ 4,762,321 
8 ___________ ____ 

High school 
4,783,682 

l-3..-..:....... 12.109,236 
4 --_____________ 23.477.63-9 

College: 
l-3 _____________ 7,7@3,7OQ 
4 or more.. _____ 4,878,982 

- - 
08 91 

- - 

286 

18 9 
13 6 

10 9 
68 

:“7 
- 

Women 
- 

48 

- 

.- 
59 

81 
7.0 

ii 

38 
32 

- - 

60 

236 

15 6 
10 2 

i”7 

21 23 
15 1.5 

46 

232 

‘:.t 

ii 

1 For both men and women, all education groups were standardized by the 
age distribution of college graduates-in effect, reducing the average e of 
the other education groups and thus lowering the proportion with disabl T 

Sourw: Bee table 3. 
Ity. 

reconciled with the lower proportions for black 
men in most education categories? The answer 
lies of course in the diffhring educational achieve- 
ments of -both groups. A greater proportion of 
white men were high school graduate-63 per- 
cent, compared with only 39 percent of black men. 
One-fourth of the black men but less than one- 
tenth of the white men did not complete ele- 
mentary school. 

To eliminate the effect of these differences in 
levels of education on the proportion disabled, 
t#he black population was standardized for years 
of schooling on the equivalent white age group. 
Doing this provides an answer to the question 
“What would happen to the proportion of blacks 
with ,disability if they had the same educational 
attainment as whites?” As table 5 shows, the 
proportion of black men with some disability 
was reduced from 14.2 percent to 12.0 percent. 
Differences in educational achievement-other 
things being equal-accounted for four-fifths of 
the higher proport,ion of blacks with disability. 

\ Even without standardizing for educational 
attainment, the proportion of black men reporting 
a partial disability (‘7.8 percent) was lower than 
that for white men (8.1 percent). Standardizing 
only served to increase this gap as the black rate 
dropped to 7.2 percent. The big difference between 
races in the proportions disabled was for complete 
work disability, where the figures were 6.4 percent 
for blacks and 3.4 percent for whites. This pro- 
portion was reduced to 4.8 percent for blacks by 
standardization-that is, 53 percent of the racial 
difference was explained by educational differ- 
ences. 

Among ‘black women, 14.7 percent reported 
some disability ; among white women, the propor- 
tion was 9.3 percent (table 3). Unlike the pattern 
for men, disability occurred relatively more often 
among black women for almost all age-education 
groupings, both for partial and complete work 
disability, except for a small group-black women 
aged 18-44 with no schooling at all. This finding 
leads one to suspect that, for women, differences 
in edhcational attainment are not very significant 
in explaining the racial differences observed in 
disability rates. Indeed, as table 5 reveals, stand- 
ardizing for educational attainment reduces the 
proportion of black women with disability to 12.4 
percent. Thus, educational differences accounted 

TABLE 5.--PiePence of work disability for persons aged 18-64: 
Percent with work disabihty, by race, sex, and age, standard- 
ized by educaCona1 attainment, 1970 

I Percent wlth work disability 

White Blsok 

Age 
. I Partlal I Complete 

1 Men 

Total. _--- __ ____ _ mm:!.. - 8 1 3 4 7.8 7 2 6 4 48 ----__- 
M-44. - - - - __ _-_ -- -_ _- - _ _ _ -_ -_ _ 
4cr-J4......................... 1: 4” :o” 

66 

56-M. ._-._____-__ _ __._ _._____ 13 6 10 1 
1: : z: s”: 

17 3 13 6 
I 

, Women - 

Total ______.______ _ ______ 4 6 4 7 6 6 6 0 8 2 6 4 
------ 

m-44 ___________-_____________ 3 2 2 0 4 9 4 4 4 3 a 2 

46-M _________________________ m-64 _________________________ 6 2 1: i 1: ; 1; : :: f 1: ; 7.9 

1 The black group was asslgned the same education distribution as the 
equivalent white agegex group. 

Source: See table 3. 
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for only 43 percent of the racial, difference for 
women in comparison with 81 percent for men. 

Earlier, it was noted that younger people tend 
to have less disablement than those in the older 
ages. This tendency must be taken into account 
when racial differences in disability are analyzed. 
Table 3 shows that the black population tends 
to be younger than the white population: 67 per- 
cent of black men, for example, are aged 18-44, 
but only 63 percent of the white men are in that 
age group. One would therefore expect that for 
blacks-because of their younger age-the pro- 
portion with disability would be lower than that, 
for whites. The data in table 3 have been stand- 
ardized in table 6 by the, age distribution of 
whites. As anticipated, the relative number of 
blacks reporting disability was thus increased to 
15.4 percent for men and 16.4 percent for women. 
The relative increaseill. percent-was greater 
for women than men-8.5 percent. For black 
men the proportion with partial disability also 
rose-to 8.3 percent. 

To summarize, standardizing for educational 
attainment in table 5 reduced the rates for blacks 
and standardizing for age distribution in table 6 
raised the rates for blacks. In other words, age 
and educational attainment have opposite effects 
on the proportion of blacks with disability in 
comparison with that for whites. 

The data have been standardized, in the tabula- 
tion that follows, for age and education simul- 
taneously-that is, it was assumed that blacks 
had the same educational attainment and age 
distribution as whites. It can then be observed 

Percent with work dlaabilIty 

Race Men I Women 

*The black group was assigned the earn8 age and education dtstrlbution 
a8 the equivalent white se.1 group. 

Source: See table 3. 

that the educational effect dominates and that 
rates for blacks drop in comparison with those 
for whites. As the technical note on page 00 shows, 
the approximate standard error for these percent- 
ages is .25 percent. Thus the results-both the 
reduction in the proportion for blacks produced 

TABLE &-Years of echo01 completed for persona aged 18-64: 
Percent with work disability, by race and eex, standardized 
by age, 1970 

Percent with work dieabfllty 

completed 

Total ._____.________m._ 3 1 -1 3 4 

No years completed .______.__ 10.2 

E:eIf;entaw- - ___._.________-____-_____ ra 2 
8 ___._______________________ 11 2 

Hleh school. 
1-a. _- - - - - _ _ _ _ _ _ _. _. _ _ _ _ - - _ _ 

$-k-;:. _ - . . __ __ _ _ __ _. _ _. _ __ _ t.i 

1-3. - -- - - - _ __ _ _ -. - ___ ____ ._. 
4 or more -..--____-. . . . t: 

I 
I 

I 
Total . ..-______________ I- 

No years completed _.________ 
E~~~rp: 

- ___ _ _____.______.__._. 

.__.--.__-__-__.____---. 
4. -. - - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

C%!e: -___-____.___.._________ 
4 or more ________.__________ 

40 

1 I I I I I 

* The black group wan aeslgned the name age dletrlbutlon ae the equivalent 
white eex*ducation group. 

Source: See table 8. 

by stnndardization and the remaining differences 
between the black and white ratios-are signifi- 
cnnt at better t,han the .OOl confidence limit. The 
only exception occurs for the proportion with 
partial work disability where the reduction be- 
cause of standardization is less than two standard 
errors and the residual racial differences for men 
is significant at the .005 level. 

The net effect of holding age and education 
constant reduced the proportion of black men 
with disability to 12.5 percent. Thus, 63 percent 
of the racial difference in the proportion with 
disability can be explained by the combined con- 
sequence of age and education divergences be- 
tween the races. For women, age and education 
explains only 28 percent of the racial disparity. 

CONCLUSION 

The findings of this study show that higher 
levels of educational attainment are correlated 
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with lower levels of disability and that much of 
the observed racial differences in the relative 
occurrence of disability can be explained by dif- 
ferences in educational attainment. The effect of 
heterogeneity in the age distribution of the various 
education classes must also be taken into account. 
Even after accounting for the contribution of 
age, however, one still finds that years of schooling 
play a significant role in determining an individ- 
ual’s health status. 

In a cross-sectional analysis the observed inter- 
action between health and education cannot, be 
decomposed into cause and efl’ect. One can only 
speculate on some of theadirections of causation. 
Reasons why increased education may cause better 
health include : 

(a) Increased education-that is, investment in 
human capital-increases productivity in nonmarket 
as well as market activities and hence leads to 
increased efficiency in consumption ;’ 

(b) the better-educated may work at less physically 
taxing jobs and not perceive a given limitation to 
be a work-related disability ; 

(c) the less-educated may tend to be in occupations 
(and industries) that are more prone to result in 
disability. 

In the last two cases, it may be that the educa- 
tion effect observed above is partly a proxy for 
occupation. Causation leading from health to edu- 
cation may occur when the individual’s disability 
prevents him from continuing his education. In 
addition, employers may be reluctant (perhaps 
because of discrimination against persons with a 
disability) to invest in further training-both 
formal and on-the-job-for a disabled marker 
although such assistance may be available for the 
nondisabled. 

TECHNICAL NOTE* 

Sampling Variability 

The estimates from the 5-percent sample tabu- 
lations are subject to sampling variability. The 
standard errors can be approximated by using 

* Excerpted from the Bureau of the Census, 2970 Cen- 
aus of Poprilation, Subject Reports: Persons With Work 
Disabildy (Final Report IN (2)~GC), January 1973. 

‘See Robert T. Michael, Effect of Education on ED- 
ciencg/ in Consumptzon (Occasional Paper llg), A’ational 
Bureau of Economic Research, 1972. 

TABLE I.-Approximate standard errors of estimated per- 
centages based on 20-percent sample 

[Range of 2 chances out of 3, for factors to be applied, see table II and text] 

Base of percentages 
Estimated 

percentages 
500 1,000 2,500 10,000 25,ooO 100,OOil 2W,OOO 

-___----- 

2 or Q8eM.seeMT :; 09 06 03 02 01 
501 Q5......... 14 Q 4 

“: 
10 or ‘)o-....... 

z E :: 
6 i :: 

250r75........ i .b -i :: 
50-.-.-.-e.--.. 4 6 3 2 2 0 1 6 .2 

the data in tables I and II. The chances are about 
2 out of 3 that the difference (due to sampling 
variability) between the sample estimate and 
the figure that would have been obtained from a 
complete count of the population is less than 
the standard error. The chances are about 19 out 
of 20 that the difference is less than twice the 
standard error and about 99 out of 100 that it 
is less than 21/, times the standard error. The 
amount by which the estimated standard error 
must. be multiplied to obtain other odds deemed 
more appropriate can be found in most statistical 
te,xtbooks. The sampling errors may be obtained 
by using the factors shown in table II in con- 
junction with table I for percentages. These tables 
reflect the effect of simple response variance but 
not of bias arising in the collection, processing, 
and estimation steps nor of the correlated errors 
enumerators introduce. 

Table I shows standard errors of most per- 
centages based on the 20-percent sample. Linear 
interpolation will provide approximate results 
that are satisfactory for most purposes. Table 
II provides a factor by which the standard errors 
shown in table I should be multiplied to adjust 
for the combined effect of the sample size, the 
sample design, and the estimation procedure. 

To estimate the standard error for a given 
characteristic based on the 5-percent sample, 
locate in table II the factor applying to the 
characteristic used to tabulate t,he data and mul- 
tiply this factor by the standard error found in 

TABLE II.-Factor to be applied to standard error for 6- 
percent sample * 

Subject 
I 

Factor 

Race _----_-’ _-_-------------------.---------.---- - ----------------- 
Age. _____ _ ______________ _ ________________._______________________- 
Years of school completed ------.----------------.----------------- 
Disability -------------_----------.--- - -----_--.-_---_-.---.--..--- 

* For cross-classfflcatlons of two or more items, uss the factor for the item 
having the largest factor for the given sample rate. 
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table I. Where data are shown as cross-classifica- 
tions of two characteristics, use the larger factor. 

The standard errors estimated from these tables 
are not directly applicable to differences between 
two sample estimates. In order to estimate the 
standard error of a difference, the tables are to 
be used somewhat differently in the following 
situations : 

1. For a difference between two sample figures, the 
standard error is approximately the square root of 

the sum of the squares of the standard errors of 
each estimate considerecl separately. This formula 
will represent the actual standard error quite accu- 
rately for the difference between estimates of the 
same characteristics in two different areas, or for 
the difference between separate and uncorrelated 
characteristics in the same area. If, however, there 
is a high positive correlation between the two char- 
acteristics, the formula will overestimate the true 
standard error. 

2. For a difference between two sample estimates, 
one of which represents a subclass of the other, the 
tables can be used directly with the difference 
considered as the sample estimate. 

Notes and Brief Reports 

Compulsory Health Insurance in 
Hawaii* 

On January 1, 19’75, Hawaii became the first 
State to have a mandated health insurance pro- 
gram in effect. The law, enacted June 12, 19’74, 
requires employers to provide protection against 
the costs of hospital and medical care for their 
employees. The employer may purchase an insur- 
ance policy or arrange for a medical or nonprofit 
organization either to furnish services to em- 
ployees or to defray costs or reimburse employees 
for the expenses of health care. 

COVERAGE 

In Hawaii, all employers with one or more 
regular employees are covered by the law except 
the following : Government employees, agricul- 
tural seasonal employees, employees who work 
less than 20 hours a week or whose monthly wages 
are less than 86.67 times the prevailing State 
minimum hourly wage, employees covered by a 
Federal program or receiving public assistance, 
individuals who depend on prayer or spiritual 
means for healing, individuals in family omploy- 
ment, and insurance and real estate salesmen or 
brokers paid solely on commission. Coverage is 
compulsory, and workers cannot waive the pro- 
tection provided hy t.he law. 

A worker is covered as soon as he has had 4 
or more consecutive weeks of employment. If an 
employee is unable to work because he is sick, 
protection continues for 3 months following the 
month in \vhich he became ill. 

BENEFITS 

SThe employer’s prepaid group health care plan 
meets the requirements of the law if it provides 
health care benefits equal to, or medically reason- 
ably substitutable for, the benefits offered by pre- 
paid health plans of the basic types1 with the 
-- 

* Ry Alfred 31. Skolnlk, I~lrislon of ltetlrrmrnt and 
Survivor Studies, ClrnyP or Kr~urc+ and Statl.4ics 

l A prepaid health care plan is (a) any medical group 
or organmation that provides health care benefits (the 
Kaiser Medirnl Center, for example), (b) any ,nonproflt 
organization that defrays or reimburses in whole or in 
part the rqenses of health care (such as the Hawaii 
Nedicnl Services Association), or (r) any commercial 
Insurer that defrays or relmbursrs in whole or in part 
the exl~u~e‘s of ht~illh c*are (thca Aetna Jdfc Insurance 
(‘wup:~ny, f4br r\-:IIIIII~P). 
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If an individual works concurrently for more 
than one employer, the one who pays the most 
wages will be the< principal employer and will 
be responsible for providing health care coverage. 
The employee, however, may select a different 
principal employer if he works at least 35 hours 
meekly for an employer who does not pay the 
most, wages. If he works for a government agency 
and a private employer, the former will be deemed 
the principal employer. If an employee’s depend- 
ents are themselves employed, they may choose to 
be covered under the plan at their own place of 
employment. 

ELlGlBlLlTY 


