
PERMANENT TOTAL DISABILITY 6 5  

PEI~MANENT TOTAL DISABILITY Fi~M ............... 

ACCIDENTAL CAUSES 

BY 

W. N. WILSON 

A disabled life table, to be proper and suitable as a basis of 
evaluating permanent disability claims arising Out of accidental 
causes, should be constructed out of data similar in nature and 
accumulated under conditions closely paralleling those which gave 
rise to the disabilities it purpoffs to measure. I t  is unfortunate 
that, so far as the writer has been able to ascertain, no American 
permanent total disability table based entirely upon lives disabled 
by accidents has been produced. It was because of a realization 
of this growing need that the experience herewith presented was 
compiled; and it is being submitted to this Society with the hope 
that  i t  may stimulate sufficient interest in the subject to prompt 
others with similar experience available to prepare it, so that 
ultimately a dependable basis may be afforded for an American 
experience table based solely upon lives disabled by accidents. 

The data consists mainly of mortality rates for the first five 
years after inception of disability as experienced upon workmen's 
compensation permanent total disability cases of the Travelers 
Insurance Company; a distribution of these same cases by nature 
of disability; and, for comparative purposes, a similar distribution 
of disease permanent totals as experienced on Travelers life 
contracts. 

REVIEW OP EXISTING LITERATURE 

By far the best papers so far published upon the subject of per- 
manent total disability will be found in  the Transacilons of ihe 
Actuarial Society of America.* ManY of the members present are 
thoroughly familiar with these papers, but some who have been 
following other fields of actuarial work might appreciate a brief 

*A great deal of literature on this subject has also been published in other 
countries, but as Mr. Dawson in his discussion of Mr. Little's paper states, 
"The most valuable literature is in the T. A. S.A." Other sources, however, 
are: -"The Swiss Experience,"pubiished by Haer Schae_rt!ingi "The German 
Government s Table on Death Rates Among Workingmen, ' Mr. Louis Weber; 
"Bulletin of the French Institute of Actuaries"; and the French table "1904- 
Tariff." 



66  PERMANENT TOTAL DISABILITY 

review of what has heretofore been published pertaining to the 
subject of this paper. In giving such a review the opportunity will 
also be taken to emphasize any references which have been made 
in the past to the accident phase of the subject. At first thought 
it is surprising how few these have been, but it does not seem so 
remarkable when it  is remembered tha t  disability coverage as 
offered in connection with life insurance involves no factor which 
would tend to cause a predominance of either sickness or accident 
claims. 

Excellent articles on permanent  total disability have been 
writ ten by Messrs. Jackson, Meade, Pipe, Bohlman, Little and 
Hunter ,  and with several of these are presented large volumes of 
American fraternal experience. (T. A. S.A.) The  discussions, like- 
wise published in the Transactions, will also be found valuable and 
interesting. I t  should be mentioned, however, tha t  each of these 
articles is largely devoted to the development of formulae for cal- 
culating disability premiums and the t rea tment  involves primarily 
the rate at  which lives become disabled, whereas this paper deals 
with a further  stage, the course of life after  the commencement of 
disability. 

One of the most valuable contributions is tha t  of Mr. Arthur  
Hunter,  which appeared in volume twelve. Using as the basis of 
his article the experience of three American fraternals, Mr. Hunter  
has given a very clear mathematical  t reatment  of premium calcu- 
lations for disability benefits on life contracts, including a few 
remarks as to the value, from a life insurance standpoint, of tables 
prepared from fraternal records. He would anticipate a consider- 
able difference in the experience, due part ly to the possible inac- 
curacy of the statistics and par t ly  to the difference in exposure 
produced by  medical selection in life insurance.* 

Mr. Hunter  is among the few writers who have included a 
t rea tment  of disabled lives during the period of disability. He has 
given mortal i ty  rates by ages for each of the first ten years as well 
as aggregate rates covering in all 3,027 disabled lives. An inter- 
esting s ta tement  is also included to the effect tha t  the death rate 
upon disabled lives may, with the gradual increase in the period of 

*The difference here referred to would show up in the rate at which healthy 
lives become disabled. There is a further difference to be expected in the 
experience of fraternals and insurance companies, and that is to be found 
in the mortality rate after disability, the difference being due to the varying 
degrees of disability considered as permanent and total. 
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disability, be expected to approach that of the general population 
as a limit, as one may expect that the lives remaining after a few 
years will be composed largely of the blind, victims of double ampu- 
tations, and other invalids whose disabilities will not be serious 
obstacles to longevity. 

Mr. Little is another writer who, in addition to a discussion of 
disability premiums, has devoted a portion of his article to the 
mortality of disabled lives. (Vol. XIV, T. A S.A.) He even goes 
a step further than some by intimating that the lives disabled by 
disease will iJrobably die off more quickly than those disabled by 
accident, the point being raised in connection with the possibility 
of selection against a life ingurance company where an option is 
granted of choosing paid up insurance or an annuity. That par- 
ticular problem, however, has since then become less important as 
the provisions of the disability clauses in life insurance have 
changed. Nevertheless, the mention by Mr. Little and the con- 
sequent discussion of the point by Mr. Jackson show that even 
back in 1913 the American actuaries were thinking seriously of the 
possible difference in mortality on accident and disease victims. 

Mr. Meade, in T. A. S. A., Volume XII, presents another very 
interesting article on permanent total disability. He does not dis- 
tinguish between accident and disease victims. He does, however, 
strongly emphasize the point that the possibility of an invalid 
surviving a number of years is increased up to a certain point with 
the lapse of time after the beginning of disability. 

This last point is very important and will bear considerable 
thought. One often hears a remark to the effect that some certain 
injured person, having been totally disabled for a number of years, 
probably cannot have much longer to live. In the case of a man dis- 
abled only a year the remark might be that in all probability he 
will not die for several years. This type of reasoning is based too 
much on the thought that disabled lives may be expected to live on 
the average a certain number of years. The whole subject takes 
on a different aspect when we consider Mr. Meade's quotation of 
Mr. Louis Weber--a French authori ty--"that  whether the in- 
validity result from disease or accident, it is always a sign of the 
weakening of the organism, and that morbid state, present or past, 
constitutes a second factor, at least as important as age, which 
influences the degree of vitality. Invalidity is, therefore, at each 
instant, subject to two causes of death--weakness due to increas- 
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ing age and weakness due to infirmity." Further on Mr. Weber 
continues--"an invalid of forty who was stricken with incapacity 
for work twenty years before is unquestionably much more robust 
than another invalid Of the same age who has been the victim of 
an accident at the age of thirty-nine, for the very fact of having 
survived twenty years after a shock so violent as to cause per- 
manent disability is certainly a guarantee of future survival which 
is not afforded to the recent invalid." 

If Mr. Weber's thoughts are accepted as reasonable, the obvious 
practical conclusion is that the reserves for pensions to totally dis- 
abled lives should increase for some time after the beginning of 
disability even though payments have been made meanwhile. 

The experience presented by Mr. Meade is also taken from Amer- 
ican fraternals and covers 5,144 disabled lives, of whom 2,361 had 
died at the end of the period of observation. Mr. Meade, like Mr. 
Hunter, gives the mortality rates by age and year of disability. 

Mr. Craig in his discussion of Mr. Hunter's paper brings out 
another point which deserves attention in studying mortality rates 
on disabled lives. Admitting that the mortality rates do decrease 
for a time at least after inception of disability, then it must be 
conceded that  there is bound to be a difference in the aggregate 
mortality rates produced by any two different sets of experience, 
depending upon the distribution of the exposure as between fresh 
lives and those disabled for some time. In considering this point 
it is interesting to note that the German government statistics 
show the mortality rate at age 35 to be .22 for the third year 
after disability; .14 for the fifth year, and .11 at seven years after 
the commencement of disability. 

It  is further contended by some writers that an ultimate table 
on disabled lives would show a mortality closely approximating 
that of the general population. There is room for difference of 
opinion on this point, however, as the past morbid state referred 
to by Mr. Weber must always have some influence on vitality. If 
it were possible to determine the exact relation of the two laws 
involved, an ultimate table might be developed, but this is a re- 
finement hardly to be hoped for. The obstacles encountered in 
producing even an aggregate table have led many of the life 
actuaries to the conclusion that the only practical basis of valuing 
annuities to invalids is by means of a select table, and when a 
select table is available, based upon sufficient and reliable exposure, 
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it will undoubtedly replace any existing tables used for valuation 
purposes. 

Mr. Flynn, in his discussion of Mr. Meade's paper, also speaks of 
the decreasing mortality rate just mentioned, pointing out that 
"the use of an aggregate annuity table on disabled lives will 
give results which will be seriously tmderestimating the liability in 
valuing annuities on lives disabled a few years." 

In discussing the possible difference in the experience on disease 
as against accident cases, Mr. Flynn again states that, "a table 
prepared from general permanent total disability statistics may 
not be adequate when applied to cases of permanent total dis- 
ability as encountered in workmen's compensation insurance," pre- 
sumably because the latter are primarily due to accident. To  
support his contention he compares the annuity values of Mr, 
Meade, based upon disease and accident case s combined, with the 
annuity values used in France in valuing claims under employers' 
liability experience, which latter table he believed to have been 
based upon lives disabled by accident olaly. His comparison 
follows: 

Age 

25 
35 
45 
55 
65 

Meade 

15.803 
13.935 

•11.236 
9.089 
7.473 

English 
Emoloyers' 

Liability 

16.235 
14.403 
12.372 
10.004 
7.250 

French 
Employers' Liability 

(190¢--T~riff) 

20.758 
18.715 
15.932 
12.637 
9.079 

A still more remarkable comparison is that of the annuity values 
as of date of inception of disability. 

Age Meade 

20 6.3891 
30 7.9994 
40 7.3793 
50 6.7371 
60 6.3193 
70 6.0358 

French 
(1904--Tariff) 

16.9403 
15.9610 
13.8719 
11.1670 
8.3216 
5.4558 

If the differences noted in the above figures can be attributed 
to the type of disability, accident or disease, as Mr. Flynn sug- 
gests, then there can be little doubt but that the distinction is an 
important one. 
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Following the presentation of this comparison, Mr. Dawson, in 
an oral discussion, stated that  in Norway "an analysis of available 
experience has led the actuaries to adopt the practice of assttming 
accident permanent total annuities the same as those for the gen- 
eral population." This practice is no doubt an extreme one, espe- 
cially if applied when the period of disability has been less than 
two years. I t  does, however, show very clearly how far in this 
direction Norwegian actuarial opinion has crystalized. 

OPPORTUNE YEAR FOR CONSIDERATION OF SUB3ECT 

This is an exceptionally opportune year for a consideration of 
this subject, as the growth of the non-eancellable form of accident 
and health contract has interested many persons in life pension 
contracts who have not hitherto dealt extensively with them. Mr. 
Cammack has offered a reserve table for annuities on this line, and 
his table is being generally accepted. There is the possibility, how- 
ever, that  its use on non-cancellable claims may lead to the practice 
of applying it to "regular accident" claims. Consequently, it is 
necessary to bear in mind that,  whereas the table is applicable to 
a line such as non-cancellable accident and health insurance, where 
claims may  be expected to occur from disease and from accident 
in natural proportion, it is not advanced as a proper reserve table 
for claims arising solely from accidents, as is the case in "regular 
accident" insurance. 

VALUE OF WORKMEN'S COMPENSATION DISABILITY EXPERIENCE 

By far the largest volume of experience in this country on 
accident permanent total cases is that  of the companies issuing 
workmen's compensation insurance, but  this is not truly repre- 
sentative of all accident total disability as only "a t  occupation" 
accidents are included. This objection is not serious, however, as 
it is the resulting disability and not the cause of accident which 
influences the mortality rate and the only possibility of a different 
mortali ty rate on "a t  occupation" and "foreign to occupation" 
disability cases is the possibility that  the two "distributions by 
nature of disability" differ. One thing is certain, that  a table 
based on this experience would be the best possible for valuing 
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workmen's  compensation permanent  total  pensions. I t  m a y  fur- 
ther be contended tha t  an error is involved in using worlcmen's 
compensation experience unless tha t  of all companies covering all 
States and all industries can be obtained, as the resulting values 
will be unduly influenced by  the experience of part icular  sections 
and part icular  industries. However, it is too much to hope tha t  
all experience can be obtained and it is, therefore, advisable to 
s tudy  the da ta  tha t  is available. If  several of the larger companies 
would compile their experiences, these, when combined, even 
though not the entire experience of the country,  should furnish 
valuable indications, if not a dependable basis for morta l i ty  rates. 

I t  should be mentioned here tha t  al though various State  insur- 
ance depar tments  have required the reporting of all permanent  
total  experience, and one a t  least has published the morta l i ty  ex- 
perience on a par t  of the cases reported, it is not  safe to use these 
da ta  in the preparat ion of a mor ta l i ty  table, as a number  of 
inaccuracies enter  into these figures which it is impossible for the 
depar tments  to correct. An example of such is found" in the 
inclusion of permanent  part ial  cases which have been granted per- 
manent  total  awards.* The companies could easily exclude such 
cases by  an examination of their claim files. 

One bad  feature of the worlcmen's compensation experience is 
tha t  the claims have not developed beyond a few years, and con- 
sequently the mor ta l i ty  rates can be studied for only a short period. 
For  the same reason, the total  number  of deaths experienced so far 
would necessarily be small, whatever  the volume of experience 
obtained. I t  is not essential, however, especially considering the 
preparat ion of a select table, tha t  the number  of deaths be large, 
if the exposure for the first five years is sufficient. All tha t  is 
necessary is a comparison of rates for the first few years with those 
of existing tables. The  da ta  furnished herewith shows very few 
deaths, but  the indications of even this small volume should not  

*The late Dr. Downey has published certain data compiled from the ex- 
perience reported to the Pennsylvania Insurance Department. The objections 
to accepting the mortality rates shown by that experience are: The possible 
inclusion of permanent partial cases; the undue influence of particular indus. 
tries when only one State's experience is included; and the possible inaccu- 
racies in age due to the fact that no pensions are provided in that State and 
consequently the age is not deemed so important in reporting. In considering 
the nature of disability distribution, it can be readily believed that this feature 
is not followed up as closely by the department as would be possible from an 
examination of company claim files. 
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be ignored if we consider the exposure, remembering at the same 
time that Mr. Meade's entire experience covered only a little over 
5,000 lives and Mr. Hunter's considerably less than that. Again, 
probably neither experience included as many accident permanent 
totals as does the experience here given. 

PREPARATION OF DATA HEREWITH PRESENTED 

In preparing the data from which the mortality rates were 
drawn, it was first necessary to examine each of the claim files to 
determine whether th_e nature of disability was really permanent 
and total, or whether the case was a permanent partial that had 
been granted permanent total compensation. Thirty-five of this 
latter type were found and accordingly excluded from the experi- 
ence. I t  will also be noted that only the mortality on lives dis- 
abled prior to age 60 is shown in the first exhibit. The experience 
was divided at this point for two reasons; first, because various 
forms of insurance are now issued where only disability occurring 
prior to age 60 is covered, and secondly, because a large number 
of the permanent total cases over age 60 are caused only partly 
by the accident and partly by the age of the injured. It is not 
unusual for a doctor to pronounce an old man unable to return to 
work, when in reality he has fully recovered. The explanation is 
that the man would be able to work only a few years longer in 
any event before he would be disabled by old age, and both the 
doctor and he believe the pension to be of greater value than any 
possible future wages. Of course, great care is taken on the part 
of all insurance companies to guard against such claims, but it is 
impossible to prevent a few of them. In the experience used there 
were over 90 lives included where disability occurred after age 
60, and in all probability a considerable number of these were 
recoverie~ not reported. 
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PERMANENT TOTAL DISABILITY MORTALITY ~XPERIENCE 

(Travelers Workmen's Compensation Experience) 

SECOND YEAR THIRD YEAR 
AGE 

Exposure 
Actual 
Deaths 

5.00 
12.17 
21.83 
30.50 
22.58 
30.33 
18.41 
22.08 
23.16 

186.06 

16--20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-59 

Hunter°8 
Expected Exposure 

1.9 3.91 
3.8 7.16 
5.8 I 16.25 
7.6 25.41 
5.0 11.83 
6.7 25.58 
3.9 18.41 
4.5 19. 16 
4.5 10.66 

43.7 138.37 

Actual 
Deaths 

0 
1 
1 
1 
0 
1 
2 
0 
0 

6 

Hunter's 
Expected 

.8  
1 .2  
1.3 
3 . 0  
1 .3  
3 . 0  
2 . 7  
2 .5  
1 .4  

17.2  

FOURTH YEAR 

16-20 1.00 
21-25 4.00 
26--30 12. I I  
31-35 18.25 
36-40 9.91 
41-45 17.33 
46-50 13.91 
51-55 15.83 
56-59 6.58 

98.92 
Total 

all years 516.65 

l 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

20 

8.8 

75.7 

MORE THAN 

• 1 .00 
.4 1.50 

1.1 6:58 
1.5 19.41 

. 7  4.00 
1.4 ~ 23.33 
1.3 18. I6 
1.6 12.16 

.7 8.16 

93.30 

FOUR YEARS 

0 .1 
0 .1 
0 .4 
2 1.1 
1 . 2  
1 1 .3  
1 1 .2  
0 .9 
0 .7 

5 6 .0  

COMPARISON OF ACTUAL AND ]~XPECTED MORTALITY 

T h e r e  were over  330 cases in t he  exper ience  before  t he  two  
l im i t a t i ons  of age  a n d  p e r m a n e n t  p a r t i a l  d i s ab i l i t y  were appl ied ,  
or  in al l  a b o u t  one - t en th  the  exposure  used  b y  Mr .  Hunter •  A 
compar i son  w i th  t he  l a t t e r ' s  t ab l e  shows t h a t  even t h o u g h  the  
T rave l e r s '  d a t a  is meagre ,  i t  is, never theless ,  • cons i s t en t  t h r o u g h o u t  
in i ts  ind ica t ions  of 10w m o r t a l i t y .  Mr .  H u n t e r ' s  t ab le  was used  
for  compar i son  n o t  on ly  because  i t  is t he  genera l ly  accep t ed  s t a n d -  
a r d  in th is  Country,  b u t  also because  i t  shows lower  r a t e s  t h a n  
e i ther  Mr.  M e a d e ' s  or Mr .  P ipe ' s ,  a n d  is 9 pe r  cent.  lower in 
t he  aggrega te  t h a n  the  G e r m a n  g o v e r n m e n t  tables .  

T h e  to ta l s  of t he  figures show 20 ac tua l  dea ths  as  aga ins t  7 6  
expected .  T h e  ac tua l  n u m b e r  of compensa t i on  dea th s  m i g h t  have  
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increased considerably before the mortal i ty would have become 
even one-half tha t  of Mr. Hunter 's.  Judging from these figures, 
it would appear safe to assume that  the mortali ty from the second 
to the fifth year of disability is not more than half the expected, 
according to Hunter 's  table. 

There was some question as to just what rates of mortali ty to 
use as Mr. Hunter 's  in order that  the figures might be directly 
comparable.* The rates used in preparing the following compar- 
ison are the lowest which it was believed might  reasonably be 
taken for this purpose. The experience on lives over age 60 is 
also given as well as a comparison of actual and expected deaths 
using the American Experience mortali ty rates. 

TOTAL DISABILITY MORTALITY EXPERIENCE 
(Travelers Workmen' s Compensalion Experience) 

SECOND AND SUCCEEDING YEARS COMBINED 

Actual Expected Expected 
Age Exposure Deaths Hunter (Amer. Exper.) 

16-20 
21-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-59 
60 and over 

(taken as 63) 

9.91 
24.83 
56.77 
93.57 
48.32 
96.57 
68.89 
69.23 
67.88 

121.77 

657.74 

2.28 
4.24 
6.97 
8.62 
4.20 
8.31 
6.12 
6.62 
7.23 

13.77 

28 68.36 

.08 

.20 

.47 

.82 

.45 
1.02 

.86 
1.13 
1.56 
4.13 

10.72 

ACCIDENT VS. DISEASE MORTALITY 

From the last tabulation it is seen that  the death rate on accident 
permanent totals, although much lower than the expected accord- 
ing to disability tables, is still considerably above that  of the 
American experience. The conclusion to be drawn, if any were 
possible, would be that  the accident permanent total mortal i ty 
rate is not  more than half that  of disease permanent totals, and, 
taking Hunter 's  as the best example of the latter, this would reduce 

*Mr. Hunter has assumed the application for disability to be made on the 
.anniversary date of the policy. An interpolation of the values given by him 
ts therefore necessary before a comparison can be made with the data givert 
in this paper. 
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to the more specific s tatement  tha t  accident permanent  total  mor- 
tal i ty  rates for the first five years of disability m ay  be taken as 
one-half the rates shown in Hunter 's  analyzed table. (That  
Hunter ' s  table is not high for disease cases has been shown by  
the results of two or three investigations of life insurance com- 
panies.) 

One of the life actuaries has suggested that  although the mor- 
tal i ty for the first few years may  be heavier on disease permanent  
totals than upon accident, nevertheless, after the lapse of several 
years, this may  not  be true, and may  even be the opposite, owing 
to the fact tha t  a large percentage of the then remaining disease 
permanent totals will be blind and insane persons, upon whom the 
mortal i ty  will be not far from that  of the general population. This 
last if true would undoubtedly be perplexing; bu t  perhaps the 
answer is, at least it so appears from the distributions in this 
paper, tha t  the percentage of blind invalids is not  large, and the 
mortal i ty  of insane persons is actually a great deal heavier than 
tha t  of the general population. Some interesting data  tending to 
support  this last conclusion have been added as an appendix to 
this paper. 

MORTALITY CURVE FOR FIRST YEAR OF DISABILITY 

Another interesting tabulation taken from available workmen's 
compensation experience is the distribution of deaths throughout  
the first year of disability. Four  hundred and fifty-one deaths 
from accident, occurring from two days to one year after  the date 
of accident, were investigated. 

I t  was assumed that  all of these cases were of permanent  total 
disability, as each was disabled from the accident till the time of 
death. Mortal i ty rates were calculated for several different periods 
throughout  the year. The results are interesting, as they show the 
remarkable drop in the mortal i ty rate with the lapse of time after  
accident. As the exposure was the same as tha t  used in the in- 
vestigation of the mortal i ty  after one year, these long term cases 
have been included in the number exp~osed. Mortal i ty rates for 
all ages combined are shown for each period. Mr. Hunter 's  an- 
alyzed table shows the decrease in the rates with each succeeding 
year. This tabulation with the accompanying graph offers a 
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p i c t u r e  of t h e  w a y  t h e  m o r t a l i t y  c u r v e  r u n s  d u r i n g  t h e  f i r s t  y e a r .  

I t  s h o u l d  b e  n o t e d  t h a t  t h e  p e r i o d s  u s e d  i n  t h e  t a b u l a t i o n  a r e  o f  

i n c r e a s i n g  l e n g t h .  

D I S T R I B U T I O N  OF D E A T H S  BY P E R I O D S  

LIVES DISABLED BY ACCIDENT 

(Travelers Workmen' s Compensation Experience) 

DURATION 

2-7 Days . . . . . . . . .  
8-15 Days . . . . . . . .  
16-30 Days . . . . . . .  
2nd M o n t h  . . . . . . . .  
2nd Two M o n t h s . .  
3rd Two M o n t h s . . .  
3rd Three Months .  
4th Three Months .  
2nd Year  . . . . . . . . . .  
3rd Year  . . . . . . . . . .  
4 th  Year . . . . . . . . . .  
More t han  4 Years. 

"No. DEATHS 

157 
97 
64 
48 
35 
30 
15 

5 
9 
6 
0 
5 

EXPOSED 

637 
480 
383 
319 
271 
236 
206 
191 
186 
138 

9 
93 

MORTALITY 
RATE 

• 246 
202 
167 
150 
129 
127 
073 
026 
048 
043 
000 
054 
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DISTRIBUTION OF DISEASE PERMANENT TOTALS BY TYPE 
OF DISABILITY 

I n  suppor t  of the  s t a t e m e n t  t h a t  Mr.  H u n t e r ' s  table  is p robab ly  
based p r imar i ly  on disease cases, it  m igh t  be m e n t i o n e d  t h a t  in  a n  
inves t iga t ion  of 333 p e r m a n e n t  to ta l  d isabi l i ty  claims approved  
by  the  Trave le rs '  life deI=~artment, on ly  n ine  were the  resul t  of 
accident .  Likewise, Mr. Craig 's  d is t r ibut ion ,  Mr.  Henderson 's ,  
and  others  t h a t  have been publ ished,  i nva r i ab ly  show a small  per- 
centage  of the  d isabi l i ty  cases ar is ing from accidents.  As there  is 
no  apprec iable  factor  connected  with a n y  of these experiences 
which would t end  to cause an  u n d u l y  large nmmber  of e i ther  t ype  
of claim, i t  m a y  be assumed t h a t  Mr.  H u n t e r ' s  experience is largely 
composed of disease vic t ims.  

T h e  d i s t r ibu t ion  of the  Trave le rs  claims is here given:  

CAUSES OF TOTAL PERMANENT DISABILITY 
(CLAIMS APPROVED BY THE TRAVELERS' 

LIFE DEPARTMENT 

General Diseases 
Tuberculosis of Lungs . . . . . . . . . . . . . . . . . . .  
Other Varieties of Tuberculosis . . . . . . . . . .  
Cancer and Other Malignant Tumors . . . .  
Other General Diseases . . . . . . . . . . . . . . . . . .  

Diseases of the Nervous System 
Locomotor Ataxia . . . . . . . . . . . . . . . . . . . . .  
Other Diseases of the Spinal Cord . . . . . . .  
Cerebral Hemorrhage and Apoplexy . . . . . .  
Paralysis without Specified Cause . . . . . . . .  
General Paralysis of the Insane . . . . . . . . . .  
Other Forms of Mental Alienation . . . . . . . .  
Epilepsy and Non-Puerperal Convulsions. 
Other Diseases of the Nervous System...  
Blindness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Diseases of the Circulatory System 
Organic Diseases of the Heart . . . . . . . . . . .  
Diseases of the Arteries . . . . . . . . . . . . . . . .  

Diseases of the Respiratory System . . . . . . . . . .  
Diseases of the Digestive System . . . . . . . . . . . . .  
Diseases of the Genito-Urinary System 

Bright's Disease . . . . . . . . . . . . . . . . . . . . . . . .  
Diseases of the Bones . . . . . . . . . . . . . . . . . . . . . .  
Affections Produced by External Causes 

Traumatism . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fractures, Cause not Specified . . . . . . . . . .  
Other External Violence . . . . . . . . . . . . . . . . .  

Cause of Disability Not Specified . . . . . . . . . . . .  

Total (February 1, 1922) . . . . . . . . . . . . . . . . . .  

Individuals Policies 

106 123 
5 5 

18 24 
14 15 

143 167 

10 10 
17 20 
17 27 

5 6 
38 43 
47 61 

3 3 
9 11 
8 8 

154 189 

7 8 
4 5 

11 13 

3 4 
1 2 

3 6 
3 4 

6 11 
2 6 
1 1 
9 18 

6 6 

333 409 
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MORTALITY RATE VARIES WITH TYPE OF DISABILITY 

I t  might also be well to mention at  this point tha t  the mortal i ty 
rate may  be expected to vary  according to the nature  of disability. 
This is brought out strongly in the next  three distributions pre- 
pared from practically the same workmen's compensation experi- 
ence as was used for the previous tabulations. I t  will be seen that  
some causes of disability, such as "Burns,"  have practically no 
long terra cases, while others show a large percentage in the dis- 
tr ibution for over one year. Thus, it can readily be seen tha t  
having produced a table of mortal i ty  rates on disabled lives, its 
applicability to any other permanent  total disability experience 
will depend largely upon the degree to which the original nature  of 
disability distribution is reproduced in the particular experience to 
be considered. I t  is possible that,  in the distant future, experience 
will be available in sufficient volume to permit the tabulation of 
exposures and deaths for each of the more frequent forms of in- 
validity and the preparation of separate reserve tables for each. 
Such refinement, however, is rather visionary, and for a long time 
to come a single standard accident permanent total mortal i ty  table 
is all tha t  can be hoped for, and, in fact, is all tha t  would now 
be practical.* 

*A comparable problem exists in life insurance. It is generally admitted 
that the mortality rates differ for various sections of the country, but 
the practice prevails of using one mortality table for the entire United 
States. Clerical expense, travel privileges, lack of experience, and many other 
considerations make the use of more than one table impractical. 
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DISTRIBUTION BY NATURE OF DISABILITY OF LIVES TOTALLY DISABLED 
BY ACCIDENT 

Surv iv ing  Less than Three Months af te r  Acc iden t  
TRAVELERS WORKMEN~S COMPENSATI'ON EXPERIENCE 

Age at  Accident 

Nature of D|sability 
Under 60 and 

60 Over Unknown 

Loss of, or  Loss  of Use of B o t h  ! 
F e e t  . . . . . . . . . . . . . . . . . . . . .  ' 1 . . 

P a r a l y s i s  of Legs . . . . . . . . . . . .  1 "2 . .  
O the r  P a r a l y s i s  . . . . . . . . . . . . . .  1 1 . .  
H e r n i a  . . . . . . . . . . . . . . . . . . . . .  ' 8 1 
B a c k  or Spine  I n j u r y  . . . . . . . . .  34 3 "2 
T u b e r c u l o s i s . . - . .  . . . . . . . . . . . . .  1 
H i p  I n j u r y  . . . . . . . . . . . . . . . . . .  15 "6 "3 
F r a c t u r e d  Skul l  . . . . . . . . . . . . . .  51 16 6 
Ne rvous  Shock . . . . . . . . . . . . . .  2 
A b d o m i n a l  I n j u r y  . . . . . . . . . . .  7 "4 " i  
N e c k  I n j u r y  (Broken,  etc.) . . . .  1 
Sep t i c aemia  . . . . .  - . . . . . . . . . . . . .  " 3 i  18 "1~ 
T e t a n u s  . . . . . . . . . . . . . . . . . . . .  2 2 3 
G a n g r e n e  . . . . . . . . . . . . . . . . . . .  2 2 2 
B u r n s  . . . . . .  . . . . . . . . . . . . . . . .  38 2 8 
Gassed  . . . . . . . . . . . . . . . . . . . . .  1 1 
T r a u m a  to  B o d y  . . . . . . . . . . . . .  16 "5 
Men ing i t i s  . . . . . . . . . . . . . . . . . .  3 1 "i 
H e m o r r h a g e  . . . . . . . . . . . . . . . . .  5 4 . .  
P n e u m o n i a  . . . . . . . . . . . . . . . . . .  11 . . . .  
P e r i t o n i t i s  . . . . . . . . . . . . . . . . . .  4 
I n t e r n a l  N. O. C . . . . . . . . . . . . .  30 "5 i 3  
O t h e r  N. 0 .  C . . . . . . . . . . . . . . .  25 8 7 

289 81 b3 

All 
Ages 

1 

3 
2 
9 

39 
1 

24 
73 

2 
12 

1 
55 

7 
6 

48 
2 

21 
5 
9 

11 
4 

48 
40 

423 

DiSrRIBU~O~ BY NATURE OF DISABILITY OF LIVES TOTALLY DISABLED 
BY ACCIDENT 

Surv iv ing  More Than Three Months and Less Than One 
Year After  Acc iden t  

TRAVELERS WORKMEN~S COMPENSATION EXPERIENCE 

Nature  of Disabi l i ty  

Loss  of, or Loss  of Use  of B o t h  
F e e t  . . . . . . . . . . . . . . . . . . . .  

P a r a l y s i s  of Leg . . . . . . . . . . . .  
H e r n i a  . . . . . . . . . . . . . . . . . . . .  
B a c k  of Spine  I n j u r y  . . . . . . . .  
Tubercu los i s  . . . . . . . . . . . . . . .  
H ip  I n j u r y  . . . . . . . . . . . . . . . . .  
F r a c t u r e d  Skul l  . . . . . . . . . . . . .  
Ner~'ous Shock  . . . . . . . . . . . . .  
A b d o m i n a l  I n j u r y  . . . . . . . . . .  
Sep t i eaemia  . . . . . . . . . . . . . . . .  
G a n g r e n e  . . . . . . . . . . . . . . . . . .  
I n t e r n a l  N. O. C . . . . . . . . . . . .  
N . O . C  . . . . . . . . . . . . . . . . . . .  

Under  
60 

• 1 
• 1 

• 1 

• 8 
• 2 

• 5 
• 5 
• 1 
• 2 

• 4 

• 1 

• 7 

• 8 

46 

Age at  Accident 

60 and 
Over 

o. 

'i 
2 

i 
1 

'3 

2 

l l  

Unknown 

° .  

1 

2 
2 

9 

Total 

1 
1 

2 
I0  
2 
8 
6 
1 
2 
8 
2 

I I  
12 

66 
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DISTRIBUTION BY NATURE OF DISABILITY OF LIVES TOTALLY DISABLED 

BY ACCIDENT* 

Surviving One Y e a r  After Accident 
TRAVELERS WORKMEN'S COMPENSATION EXPERIENCE 

Age at  Accident 

Nature of Disability I 
i Under 60 and 

60 Over Unknown 

Loss of, or Loss of Use of Both Eyes... 31 2 3 
. . . . . .  Fee t . . .  27 14 2 
. . . . . . . . . .  Hands.. 17 9 0 
. . . . . . . .  One Hand and 

One Foot 4 2 0 
Mentally Affected . . . . . . . . . . . . . . . . . . .  11 i 3 0 
Paralysis of Legs . . . . . . . . . . . . . . . . . . . .  12 1 1 
Other Paralysis . . . . . . . . . . . . . . . . . . . . . .  12 4 0 
Hernia . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 0 
Back or Spine Injury . . . . . . . . . . . . . . . . .  37 14 4 
Tuberculosis . . . . . . . . . . . . . . . . . . . . . . . .  4 0 0 
Hip Injury . . . . . . . . . . . . . . . . . . . . . . . . . .  10 14 3 
Fractured Skull . . . . . . . . . . . . . . . . . . . . . .  15 6 3 
Nervous Shock . . . . . . . . . . . . . . . . . . . . . .  4 1 1 
Head Injury--Dizziness . . . . . . . . . . . . . .  6 1 0 
Abdominal Injury . . . . . . . . . . . . . . . . . . .  1 3 0 
Heart Affected . . . . . . . . . . . . . . . . . . . . . .  2 1 0 
Neck Injury (Broken, etc.) . . . . . . . . . . . .  4 0 1 
Trauma to Body . . . . . . . . . . . . . . . . . . . . .  3 0 1 
Other N. 0. C . . . . . . . . . . . . . . . . . . . . . . .  24 12 0 

226 90 19 

Total 

36 
43 
26 

6 
14 
14 
16" 

5 
55 

4 
27 
24 

6 
7 
4 
3 
5 
4 

36 

335 

*All cases of permanent partial disability, even though awarded permanent 
total compensation, were excluded from this experience. 

MEDICAL OPINION ON ACCIDENT VS. DISEASE MORTALITY 

An in te res t ing  expe r imen t  was here t r ied  re la t ive  to  the  difference 

in m o r t a l i t y  on acc ident  and  disease invalids.  I t  was be l ieved  t h a t  

if t he re  rea l ly  was such a difference as the  foregoing l imi ted  ex- 

per ience  seemed to  indicate ,  a s tudy  of the  two  d is t r ibu t ions  by  

n a t u r e  of d isabi l i ty  should  revea l  the  reason. Accordingly ,  the  

disease and  the  " o v e r  one y e a r "  acc iden t  d is t r ibut ions  were  sub- 

m i t t e d  to  th ree  different  doctors  and  each was asked  to  indica te  

a f t e r  each n a t u r e  of d isabi l i ty  the  ave rage  n u m b e r  of years  which 

he be l ieved  persons so disabled migh t  be  expec ted  to live, a ssuming  

all h a d  been  disabled jus t  one year.  Weigh ing  these  e s t ima ted  

du ra t ions  by  the  n t tmber  of cases, i t  was found t h a t  all  th ree  doc- 

tors  had  e s t ima ted  t h a t  the  acc iden t  v ic t ims  would  l ive approxi-  

m a t e l y  twice as long on the  ave rage  as the  diseased men.  T h e  



82  PERMANENT TOTAL DISABILITY 

fact that three prominent doctors concurred in their opinions on 
this point should not be taken too lightly. In fact, it should be 
a rather conclusive argument that the true value of the accident 
mortality rates may be expected to lie somewhere between the 
disease rates and those for the general population. The result also 
tends both to substantiate the statements which a number of 
actuaries have made from pure judgment without actual distribu- 
tions, and to indicate that the results produced by the experience 
here presented are probably not far different in the aggregate than 
would be produced by a more extensive investigation. 

PERMANENT PARTIALS INCLUDED AS PERMANENT TOTALS 

A review of the permanent partial claims which had been com- 
pensated as permanent totals disclosed the fact that 17 had been 
granted awards under the claims of loss of both hands, 13 under 
loss of both feet, and one each under paralysis, hip injury, and 
loss of one hand and one foot. 

ACCIDENT AND HEALTH EXPERIENCE 

Another but smaller volume of experience which might possibly 
be compiled is that of the regular accident insurance companies, 
but, judging from the results of an investigation made of the ex- 
perience of the Travelers, it seems doubtful whether the entire 
volume of regular accident experience in this country would be 
sufficient to give any indications of value. 

CONCLUDING REMARK 

Although the statistics here presented do not represent a very 
great exposure, still, as previously stated, if a number of persons 
who may have workmen's compensation experience available will 
contribute it, sufficient data may be gathered to make possible the 
preparation of a dependable table of mortality rates on lives per- 
manently and totally disabled by accident. 
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A P P E N D I X  

ON T H E  M O R T A L I T Y  OF I N S A N E  LIVES 

1. Australian Experience. 

An examination of the table below will show tha t  in Australia 
the mor ta l i ty  of insane persons is higher than  for heal thy lives. 
The  figures and the quotat ion are taken  from the report  of the 
Actuary  of the Australian Mutual  Provident  Society, as printed in 
the Economic World, Nov. 19, 1921, in an article on " Insan i ty  in 
an Applicant 's  Family  History from the Life Insurance Stand- 
point ."  

"Bulletin No. 10 of Social Statistics recently published by  the 
Commonwealth Statistician gives some interesting data  regarding 
insane pat ients  during the year  1918. From the information 
therein given I have calculated the ratios of death to populat ion 
for the various groups of ages and have compared the results with 
the corresponding ratios for the general population, and find them 
to be as follows: 

INSANE PATIENTS AUSTRALIAN MALE POPULATION 

Deaths to Deaths to 
Ages Population Ages Population 

Under 5 
5-10 

10-15 
15-20 
20-30 
30-40 
40-50 
50-60 
60-70 
70-80 
80-90 
9O 

.01772 

.09666 

.02604 

.08102 

.05190 
04135 
05037 
05592 
08352 
17997 
27746 
26667 

2 
3 
7 
8 

12 
13 
17 
18 
25 
35 
45 
55 
65 
75 
85 
92 

.00677 

.00441 

.00209 

.00196 

.00184 

.00199 

.00304 

.00332 

.00449 

.00636 

.01089 

.01832 

.03934 

.10097 

.21911 

.37990 

" I  think we m a y  conclude from this: (1) T h a t  excepting a t  
extreme old ages the mortMity  of insane persons is very much  
heavier than tha t  of the general population. (2) T h a t  even the 
care received in modern  hospitals cannot overcome this excessive 
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mortality. (3) That any tendency to insanity revealed by family 
or personal history, or by examination, should be regarded as a 
serious impairment." 

2. Experience of New York State Institutions. 

The thirty-first Annual Report of the New York State Hospital 
Commission shows that the four outstanding causes of mental dis- 
eases except those of heredity are syphilis, contributing 14.2 per 
cent., senility 10.8 per cent., arterio sclerosis 12.3 per cent. and 
alcohol 6.4 per cent. Certainly none of these types of insane 
persons can be expected to show longevity. The average death 
rate for ages taken from the records of all State institutions is 
.098, and the average age of the patients is about 40, the sex 
being about 52 per cent. female and 48 per cent. male. The 
average death rate is thus considerably higher for New York State 
insane institutions than the general population death rate for the 
average age given. 

The doctor at the Manhattan State Hospital, from whom this 
data was obtained, advised that, "Any judgment of these figures 
should be tempered by the fact that in institutions managed by 
the State there are segregated a great many of the debilitated old 
as well as alcoholics, syphilitics, arterio-sclerotics and seniles." 

3. United States Census Stal.istics. 

The United States Census Report 1910 gives a tabulation of the 
mortality rates upon insane lives. -The average mortality rate is 
given as .1008 which is somewhat higher than the figure for New 
York State institutions. 

4. Remarks. 
It  is generally true of insanity that the more violent forms are 

accompanied by very heavy mortality and lighter forms by light 
mortality. Most of the mentally unbalanced included in the 
accident distribution of permanent totals are of a mild form and 
therefore, according to the theory just stated, may be expected 
to show lighter mortality than the average. This conclusion 
has been drawn after an individual consideration of each of the 
cases of mental affliction included as permanent totals in the 
distribution of the preceding paper. 
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U. S. CENSUS REPORT--1910 
Mortality of Insane 

85 

Ago Exposuro Rate 

Under 15 
15---19 
20---24 
25--29 
30---34 
35--39 
40---44 
45--49 
50---54 
55--59 
60--64 
65 & over 
Unknown Age 

668 
4,851 

13,502 
21,110 
26,386 
30,351 
29,790 
28,555 
25,762 
19,751 
15,601 
28,042 

4,191 

.1290 

.0930 

.0758 

.0653 

.0705 

.0732 

.0756 

.0750 

.0884 

.0907 

.1269 

.2439 

.1150 

Total 248,560 


