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*Nce the earliest days of medicine, tuberculosis has been 

. 
Smsed as a scourge and a powerful cause of death. It 

gnt crop up anywhere in a community, but it was known to 

ob 
families and often in several generations.22 This 

a^ervati?n led to the belief that the condition was hereditary, this view continued almost unchallenged until about 

jBg ,years ago. The discovery of the tubercle bacillus in 

^ 
lntroduced a new consideration. It was then recognised 
mfection must play a part, and many have thought that 

tub 
S?^e' or at least the most important, factor. Congenital 

is ^ercu^osis certainly does occur, but so rarely that this form 
regarded as a clinical curiosity.13 The children of tuber- 

^ 
Us parents are not born with the disease. There is, 

ab^eVer' a considerable mortality from meningeal and 

it i 
?mina^ tuberculosis during the first five years of life, and 

funas ^een suggested that a latent period is necessary for the 

thes 
^eVe^0Pment ?f clinical manifestations.4 The view that 

dis 
C Car^ deaths are due to congenital transmission of the 

tha^aSe ^as never been seriously held. It has been shown 

do 
an actively tuberculous mother will not 

?P the disease if removed to healthy surroundings and 

that 
from infection.1'21 It is now universally recognised 

rnen^1"00^ exPosure to infection is necessary for the develop- 
the disease. The tubercle bacillus is widespread 

infect 
^ ^ Ver^ resistant to destruction, the chances of 

.l0n are great. The risk is greatest in urban communities, 
is believed that practically everyone is attacked by the 

t.,i , 
at a Meeting of the Tuberculosis Society of Scotland on "h 

1937. 
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organism at some time or other.14 Evidence of universal 
tuberculisation is got from two sources. Post-mortem examina- 
tion has shown that fully 70 per cent, of cases dying from other 
causes show evidence of arrested tuberculosis, usually 111 

lymphatic glands.27 Clinical tests with tuberculin give similar 
information. As children advance in years the percentage 
positive results increases until, by the time adult life is reached, 
as many as 97 per cent, may show evidence of tuberculisation-1 
In spite of this almost universal infection, only a proportion of 
those attacked develop clinical signs of the disease.10 This 
result must depend either on individual differences in the 

powers of resistance, or on the amount of exposure to infection- 
Malnutrition and the debilitating effects of other diseases may 
play a part in determining the issue, but the question of 
inherent resistance or susceptibility must also be considered- 
The selective action of pathogenic bacteria on animal life is 

well known. Certain animals are particularly prone to diseases 
from which others are almost entirely immune, and, even 
within the same group of animals, resistant and susceptible 
strains may be developed. The same is also true of the human 
race. The simple infections of childhood when first introduced 
to a primitive people may cause distressing results. It is known, 

too, that different races are affected by tuberculosis in varying 
degree, although in some cases the conditions of life may bc 
closely similar. The mixed population of the United States 
offers material data for comparison.11,14, 28 The incidence of 
tuberculosis is very great amongst negroes and Red Indians, 
and the case mortality in them is much higher than in the 

white races. Different powers of resistance seem to be present 
in certain white peoples. American records show a uniformly 
high mortality rate for the Irish, while Jews, as a race, are 

believed to be more resistant. No modern people is entirely 
homogeneous and variations in resistance amongst individuals 
are to be expected. These facts suggest that certain stocks 
are less able than others to withstand the universal attack by 
the tubercle bacillus. If heredity is of importance a large 
proportion of tuberculous patients should be able to give a 

history of affected relatives, and this is commonly obtained. 
Pearl14 found that 7 per cent, of the relations of a consumptive 
also suffered from tuberculosis, as against 1 *2 per cent, for the 

relatives of healthy persons. The question then arises as to 

what extent the occurrence of tuberculosis in a near relation 
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lrnPlies a weak strain in the family, and what are the chances 
a person with such a family history himself acquiring the 

disease. 

Heredity and Infection. There have been many 

attempts to settle the relative importance of heredity and of 
lnfection in the development of active tubercle. The theory 
now usually held is that, although tuberculosis is not trans- 

ited directly from parent to child, there is passed to the 

t 
sPnng a lower power of resistance or a great susceptibility 

? the disease. Pearson 17 attempted to solve the question 
" 

statistical methods. He obtained records of family history 
0rn sanatorium patients, and found that an affected parent 

^Vas m?re likely to have affected children than was a healthy 
TV* ? 

I ne correlation between tuberculous parents and tuber- 
?Us children was of a very high degree. The coefficient 

^5 between these groups was of the same order as those 

q1" definitely inherited physical and psychical characters. 

QVaerts,7 in a similar inquiry, found a correlation coefficient 
?'45- On the basis of these observations, Pearson15 

a constitutional predisposition to tuberculosis 

transmitted as a Mendelian recessive. This view has 

seriously challenged,9 since no account was taken of the 

k* offspring of tuberculous parents were probably 

child 
tC> cont^nued massive infection, and that both 

ren and parents are subjected to similar environmental 

in ? i1"8' meet this objection, Pearson then examined the 

the 
CnCe tuberculosis in husband and wife. He found that 

correlation in this case lay between o-2 and 0-3, which is 

ancj! cant but much less important than that between parent 
f 

child.17 Pope 19 and Goring 6 obtained smaller figures 

litti 
e Same relationship. This information has contributed 

c to the discussion, for, although the chance of infection 

child 
^US^and to wife may be as great as that from parent to 

s 

' ^ has to be remembered that children are much more 
^han are adults. It must be admitted, therefore, 

Pr } 
t^lG ^mPortance of heredity is still undecided. The 

the riem 1S n0t a s*mP^e one> ^or the factors which may determine 
?Pment of clinical tuberculosis are many. Environ- 

tuk 
must play an important part. The children of a 

infCr-UlOUS Parent must be exposed to a greater risk of 
c ion than are those of a healthy parent. The incidence 
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of secondary infection has been shown to be greater in the 

family of an 
" 

open 
" 
case than where the lesion is " closed." 

Sutherland 25 examined the 723 contacts of 204 patients with 

pulmonary tuberculosis and found that, where the case was 
" 

open," 60 per cent, of the contacts were infected, as against 
24*5 per cent, when the lesion was non-infective. The average 

incidence of infection amongst contacts in both groups was 

42 per cent. The importance of familial transmission is 

therefore very great, but this admission does not mean that 

the hereditary influence is negligible. Even in tuberculous 

families there are individual differences. Some, though 
exposed to the same environmental risks, remain perfectly 
healthy, while others succumb.7,10 This is quite in keeping 
with the theory of inheritance, for the same irregular distribu- 
tion is seen in the transmission of other recessive characters- 
Economic factors may also be of importance. The presence 
of an invalid parent may constitute a burden on the family> 
which will be reflected in malnutrition of the children. The 

occurrence of other debilitating diseases will also favour the 
spread of tubercle in such families. 

The Attitude of the Insurance Company.?The academic 

question as to whether the spread of tuberculosis amongst 
members of a family is due to heredity or to environmental 
risks is of little moment to the Insurance Companies. For 

them the important questions are whether a family history 
of tuberculosis constitutes an extra risk, and whether this 

risk, if present, is modified by other circumstances. 
A Positive Family History.?Tuberculosis is so rife in 

civilised communities that there must be few individuals 
who could show a family history absolutely free from the 

disease, if the record was complete enough. Squire 23 found 
in a series of cases a parental incidence of tuberculosis in 

24 per cent., but if grandparents, uncles, aunts, brothers 
and sisters were included the proportion of tuberculosis rose 
to 62 per cent. Pearl14 also showed that as the amount of 
tuberculosis increases in the ancestry the number of affected 
offspring increases. Most writers are content to limit the 

inquiry to the health of the parents and siblings. 
Information regarding the importance of a family history 

of tuberculosis comes in the main from two sources, the 

records of sanatorium patients and the experience of Insurance 
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Companies. In neither case is the material entirely satisfactory. 
The records for sanatoria deal largely with patients of the 
Poorer classes. They are concerned with families in which 
at least one case of tuberculosis has occurred and the control 

Material from such sources is possibly not a fair sample of 
the general population. Another objection is that these records 
are seldom for completed families, so that many of the younger 
Members included will not have passed through the dangerous 
Period of life and may yet develop tuberculosis. The few 

figures available for completed families show a much higher 
incidence of tuberculosis than the others.6' ~c The material 

collected by Insurance Companies is of a different character. 
The proposers themselves are usually healthy, though they 
Sive a family history of the disease. The weak point in this 
Material is that not all of the cases are accepted and the 

subsequent history of those rejected cannot be followed, or 

dealt with statistically. Like the other records they never 
refer to completed families and results are worked out long 
before the bulk of the patients are dead. These insurance 
%ures in the main deal with a somewhat different social class 
from sanatorium patients. One of the most valuable papers 

the subject is that of Goring,6 who obtained the family 
history with regard to tuberculosis in a series of 1500 convicts, 
m?st of whom were themselves healthy persons, and this 

material may be taken as the most representative of the 

general population. He found in 631 families, where the 

Parents were healthy, that 2-4 per cent, of 4757 children were 
tuberculous. Govaerts,7 in 29 families with 134 children, 
reP?rted 2*99 per cent, of the offspring infected. Data obtained 
from other sources?mostly sanatorium patients give much 
igher figures for the incidence of tuberculosis in the children 

of healthy parents?7-4, 8-3, 15-0, 22-2, 23-7, 24-9 per cent, 

"igher values are to be expected, of course, when the family 
afready includes one tuberculous subject. The figures relating 
* *he offspring of tuberculous parents vary to a less extent. 

^ authorities show that the children of tuberculous parents 
more likely to suffer from the disease than are those of a 

healthy union.4 Most writers have found that where one 
Parent is affected about 30 per cent, of the children will also 

tuberculous. When both parents are affected the proportion 
tuberculous children is still higher. Attempts have been 

made to show that the influence of one or other parent is the 
? 
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greater, but the figures for each parent are so close that no 
definite opinion can be formed.2,5> 7 Insurance experience 
confirms the familial character of this disease and its tendency 
to reappear in various members of a family. Healthy persons 
with a positive history amongst their relatives have a higher 
mortality rate than other normal people, and a good deal 
of the excess depends on the subsequent development of 

tuberculosis. For all ages between 20 and 64 the extra deaths 
due to tuberculosis average 67 per cent.20 

Age of the Applicant.?The prospects of a proposer with 
such a history depend very greatly on his age. Deaths from 

the different forms of tuberculosis tend to occur at different 

periods of life. Up to the end of the fifth year meningitis is 

the principal cause of death. From the fifth to the fifteenth 
year the death rate from all forms of tuberculosis is low, and 
Evarts 4 states that the offspring of tuberculous parents are 
no more liable to tubercle at this time than are the children 
of healthy parents. From the age of 15 the tuberculosis 
death rate rises to reach a maximum between 25 and 35' 
when it accounts for about a third of the total deaths in this 

period, and by the age of 35 more than half the deaths from 
tuberculosis have already taken place. Later the rate declines 
somewhat, but still continues heavy till the age of 65, after 
which it becomes relatively unimportant. It will be seen 

that, according to the Registrar's figures, tuberculosis exacts 
a considerable annual toll throughout the whole of active 
adult life. 

Insurance Companies report that the mortality from 
tuberculosis amongst those with a positive family history is 

greatest within the first few years of policy risk, and this appears 
to be related to the age of the entrants.20 Although the 

Registrar-General's returns show a continued high mortality 
from 20 to 65, it is interesting to find that practically all writers 
agree that the influence of a positive family history ceases 
to be of much importance after the age of 35.20 Rusher,20 
in Whole Life business, found amongst proposers who had 
tuberculous relatives an average mortality of 116-9 Per cen^' 
(expected mortality under 100), but that at the age of 20 

the death rate was 222-2 per cent., after which it declined 
rapidly. The explanation of these facts is not altogether 
simple. It would appear that the greater proportion of the 

susceptibles who are going to develop tuberculosis do so 
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before the age of 30, while cases that occur later are more 
likely to be incidental infections in healthy individuals. On 
the other hand, it has been stated that consumptives who 
give a family history of the disease have as good a prognosis 
as other victims of this disease. 

Insurance workers state that the age of entry of a person 
Xvith a positive family history is more important than the 

dumber of relatives affected.20 

Weight of the Applicant.?Next to the age of the proposer, 
t^e most important factor is his physical state of health. 

. 
Part from actual personal blemishes, this is best considered 

ln relation to his weight. The most favourable cases are those 
'Whose weight is normal for age and height. Subjects who 
are too heavy show a higher death rate at later ages, but this 
Excess does not appear to be due to tuberculosis. Those who 
aU below the ideal standard of weight have the poorest 
Prospect, and, the greater the deficiency in weight, the higher 
t e 

mortality from tuberculosis. 
Family Distribution of Infection.?Attempts have been 

^ade to assess the value of multiple heredity and the importance a positive history in different relatives, but the results are 

father anomalous. Hunter 8 found that a history of 

erculosis in one parent or one sibling was of about equal 
yalue, except at the younger ages when the sib was more 
lrnP?rtant. Two or more cases in the family were almost 

^niforrnly more serious than the occurrence of a single case, 
usher found the mortality highest where lineals had been 
erculous and lowest where collaterals had been affected, 
Ue, curiously enough, infection of a lineal and a collateral 

^.as ^ess important than when a lineal alone was tuberculous. 
a^So reports that, where both father and mother had died 

?m Phthisis, the death rate in proposers was less than the 
CXPected rate and was far better than when one or other 
Parent alone was affected. Such anomalous results detract 

^e value of this class of data. The explanation of these 

o? 
ur<* findings is undoubtedly a varying standard of selection 
cases with a family history of tuberculosis. Proposers who 

^rrut the occurrence of infection in more than one relative 
apparently more strictly scrutinised than others. Most 

l^^^riPanies consider only deaths from tuberculosis, but Hunter !eves that a relative who has had active phthisis is as 

P ant, from an insurance point of view, as one who 
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has died from the disease, and this is confirmed by 
Rusher. 

In insurance work it is common to find that a death in 

childbirth has really been certified as being due to phthisis, 
and it is also well to remember that the unqualified meningitis 
of infancy is probably also tuberculous in origin. 

Authors' Investigation.?1 he material at present under 
review consists of 1411 lives which were rated up for a family 
history of tuberculosis. The records cover a period of fifteen 
years between 1921 and 1936, and the total years of exposure 
to risk is about 13,000. This experience is small and the 

results cannot be considered as giving any definite indication 
of the mortality likely to be experienced by those with a 

tuberculous family history. 
Age Mortality.?Taking the material as a whole, the 

results are shown in Table I. 

Age Group. 

Up to 35 . 

36-45 
46-55 
56-65 
66 and over 

TABLE I. 

Deaths 
Expected. 

Actual 
Deaths. Percentage. 

7-9 
17-0 
28-2 
21-8 

12-5 

II 

19 
20 

21 

II 

139 
112 

71 
96 

87-4 82 94 

This table shows, as others have found, that there is a 

considerable excess mortality in the earlier years amongst 
those with a family history of tuberculosis. At later ages 
the mortality is not unfavourable. 

It has been repeatedly pointed out that the effect of a 

family history of tuberculosis is greater in younger individuals 
and is of less importance at later ages. In order to test this, 
the data available have been split up into those who entered 
at or under age 30 and those entering over that age. The 

figures are arranged in Table II. It must be remembered 
that the total numbers are very small, but the material, as 

far as it goes, shows that the mortality of those who entered 
under age 30 is unfavourable throughout. In contrast with 
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TABLE II. 

Under age 30 at entry. 

Age Group. 

Up to 35 . 

36-45 
4*'55 
S6-65 
66 and over 

Total 

Deaths 
Expected. 

6-8 

67 
3'7 

17-2 

Actual 
Deaths. 

II 

9 
5 

25 

Percentage. 

162 

134 
135 

145 

Over age 30 at entry. 

Deaths 

Expected. 

I'O 

10-3 
24-6 
21-7 
12-5 

70-1 

Actual 
Deaths. 

10 

15 
21 

11 

57 

^ls ^ wiH be noted that in the case of those entering over 
^ 

age of 30 the number of deaths in each age group is less 
an *he expected. Even in the earlier years after entry the 

Mortality is favourable. When the figures for those entering 
^er age 40 were examined, the mortality for the early years 
er 

entry was even less than that shown in the table. 
anc^ Subsequent Mortality.?It is well known 

physical condition of the proposers is very important 
considering lives with an unfavourable family history. 

ere the proposer appears on examination to show no signs 

to 
?r Present disease a great deal of importance is attached 

Vtu 
6 ^Ues^on of his weight. It is common practice to accept, 

20 

?Ut ra^n?>' healthy individuals whose weight falls within 
Per cent, above or below the model for age and height, 
cases under review were almost all within these limits. 

The 
Th 

numbers available are small, so they have merely been 
into two groups?those under and those above 

e^Pecteddght The reSUltS are interesting and rather un- 

> 
TABLE III. 

Age Group. 

Hp to 35 ? 

36-45 
46-55 
50 upwards 

Total . 

Under Model Weight. 

Deaths 
Expected. 

3-9 
io-o 

iS-6 
20-2 

52-7 

Actual 
Deaths. 

7 
9 
13 
15 

44 

Percentage. 

I So 

90 
70 
75 

84 

Over Model Weight. 

Deaths Actual 

Expected. Deaths. 

3"9 
7-0 
9-6 
13-9 

34*4 

4 
10 

7 
17 

Percentage. 

103 
142 
73 
122 

IIO 
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Taking the two groups as they stand, the mortality in those 
over model weight is unduly high, while those under model 

weight give satisfactory figures except at the youngest ages. 
This feature was also brought out by Hunter. The influence 
of age and weight is further shown in Table IV. 

TABLE IV. 

Weight. 

Under model 

Over model 

Under 30 at entry. 

Deaths 
Expected. 

9-2 

8-i 

Actual 
Deaths. 

15 

IO 

Percentage. 

164 

122 

Over 30 at entry. 

Deaths 

Expected. 

437 

26-5 

Actual 
Deaths. 

29 

28 

| Percentage* 

66 

106 

Attempts have been made to compare the importance of 
a family history of tuberculosis in different relatives, but the 
results, though interesting, have no statistical value and will 
not be given. 

It must be emphasised that the figures reported above are 
insufficient to justify the holding of definite views on the 

subject. The differences between the numbers of expected 
and actual deaths may represent considerable percentages' 
but these are not more than might happen in the case of such 
a small experience as this. All that the figures can do is t? 

suggest certain interesting possibilities. 

Discussion.?Symptoms of Family History.?There is 110 

doubt about the excess mortality in earlier years amongst those 
with a family history of tuberculosis. This has been proved 
in previous experiences and the figures now given merely 
confirm it. 

Significance of Age of Entry.?The results relating t0 

age of entry are interesting, though in no way conclusive. 
They appear to suggest that no unfavourable mortality is to 

be expected in the case of proposers accepted after age 35' 
This was also the conclusion reached by Rusher from a much 
larger experience. The percentages shown in Table II. are 

very interesting and would suggest another point. Cases 

entering after age 30 show a favourable mortality throughout, 
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^hile those who were accepted before that age show a heavy 
Mortality at all periods of life. These observations, taken 
ln 

conjunction, suggest that, where there is a family history 
?f tuberculosis and the proposer has attained the age o 35 > 
he is unlikely to develop the disease in after life. Younger 
subjects, though apparently healthy at medical examination, 
have a less certain future, and a greater proportion will develop 
tuberculosis at a later date. By the age of 35 the bulk of those 
^ho are going to suffer from the disease will have shown some 
evidence of it and will therefore not present themselves for 
'nsurance as healthy subjects. 

Significance of Weight.?The interpretation of the tables 
dealing with the weights of proposers is rather more difficult. The most likely reason for the substantial difference between 

mortality of the two groups is that those under weight 
were more carefully selected. This is probably ̂

 

the true 

explanation. In the case of those over model weight there 
w?uld be a tendency to discount certain adverse features 
because of the satisfactory weight. On the other hand, this 
maY not be the only reason. It was found, for example, ^at of the 44 deaths amongst the underweights 10 died 
of 

tuberculosis, while of the other 38 only 5 died of this 
dlsease. It may be that those amongst the underweights ^vho are to die of tubercle do so a little earlier because of 
their poorer condition, but that once these are weeded out 
there is left a group with a high resistance, in which a 

favourable mortality can be expected. On the other hand, 
the possession of a robust frame may only ward off the disease 
?r a time and so allow the excess mortality to be spread over t e later years of life. 

Taken as a whole, the death rate shown in Table III. 
0r those over weight is very much greater than that for the under weight subjects. Since none of the cases was grossly 
?ver weight the high mortality appears strange. It might 
e 
expected that once the deaths from tuberculosis had been 

accounted for, the mortality in the two groups would have 
een similar. Can it be that, even where no signs of tubercle show themselves, there is still something in the make-up o those with a family history of tuberculosis which makes them 

easier victims to other diseases of older life ? This question 
j?ust be regarded as a pure speculation and cannot be justifie r?m the meagre data presented. 
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Conclusions.?In a general way it may be said that the 

figures produced confirm the existence of an additional 
mortality amongst those with a family history of tuberculosis. 
Phthisis accounts for only about 2 per cent, of deaths amongst 
the general body of assured lives, while in this series of cases 
20 per cent, of the 82 deaths were due to tuberculosis. 

The data confirm that the additional mortality is most 

marked at younger ages up to about 35, and that a family 
history of tuberculosis does not appear to have any practical 
value from the assurance point of view when the proposer is 

over that age and is medically examined at the time of assuring- 
It might be possible to go further and say that after 

age 35> provided there are no adverse features, the question 
of whether the proposer is a little under the model weight does 
not appear to be of great importance. It is not suggested, 
of course, that an excessively light weight should be ignored. 

The smallness of the experience reported does not permit 
the drawing of more definite conclusions, but the data give 
rise to some interesting speculations, and on the whole tend to 
confirm the findings of previous writers. 
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