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MALNUTRITION IN SCHOOL CHILDREN

INTRODUCTION.

There can be no doubt that the general ocondition which
the vague term "malnutrition® is used to connote forme one
of the most important parte of the School Medical Officer's
work, and its remedy qQuite the most important objective of
the whole School administration. The subjeoct received na-
tional recognition in the Reports of the Royal Commission
on Physiocal Training (Scotland) 1903, (1) and in that of the
Physioal Deteiioration Committee in England in 1904, (3).
Since the introduction of School Medical Inspection in 1908,
the Annual Reports of the Chief Medical Officer to the Board
of Eduoation in England have laid inoreasing emphasis on the
subjeot; for example in the report for 1910 (3) Sir George
Newman the Chief Medical Officer says "Defective nutrition
stands in the forefront as the most important of all physical
defects from which echool children suffer",

}‘ To define when precisely a child is suffering from mal-
nutrition is a matter of some little difficulty, The term is
not meant to indicate merely deficienoy from thé normal in
height or weight though such deficiency is a regular acoom~
panimeht. It includes such puniness of stature only when
other evidences of ill health are present such as anaemia,
drynees of skin and hair, dulnees in the expression of the
eye, mental apathy, and esimilar indiocations which point to
poor physiocal condition, whether such condition can be attri-
buted to any known aotive disease or not.

The diagnosis of ma;nutrition will thue obviously depend
greatly on the personal equation of the examiner, and will
>fvary greatly even with the same examiner according to the

time and place of the examination, For example, with most



Examiners engaged at a School in the slums of a large town the
standard will almost certainly be lower than in a better class
school, while a child in the latter type of school will readily
be classed as ill-nourished which would easily pass muster as
normal in the former, That such variation does occur is shown
by the returns published in the reporte of the Medical Depart-
ment of the Poard of Kducation, In the annual Report for
1912 (4), that most recently issued, the percentage of children
suffering from malnutrition varies in County areas from 2,2 to
18,6, while in Urban areas estimates of from ,8 to 31.4 appear
in not greatly dissimilar distriocts.

The following investigation was carried out in the County
Borough of Bootle which adjoins and is continuous with the City
of Liverpool, The population is 73,000 and is in the main in-
dustrial containing a large proportion of casual labourers en-
gaged at the Liverpool docks. Racially the population is very
mixed containing a high proportion of Irish people, very many
Welsh, and amongst English towns it is shown by the Report on
the Census of 1911 (5) to have the fourth highest peroéntage
. of persons of Scotch birth, Racial variations have not been
considered in the present inquiry, nor do they appear to be of
great importance as affecting the conclusions, In reference to
the poor physique of children in poor schools, the Report of the
Royal Commission on Phyeical training (Scotland) (1) states that
"race faile to have any apparent bearing on the matter, judging
by the cephalic index, one of the moet abiding signs of race,"

The conclusions are based on the Routine examinatién of
over 4,000 ohildren ocarried out in the latter months of 1913
and the whole of the year 1913, 3488 of these children were
examined in 1913, and the results will have special reference
td.them. The examinations were in all cases conducted by myself.
By "routine" examination is meant a general physical survey of

presumably healthy childrén in regular attendance at school, and



it embracee the examination of the most important bodily systems,
'Special“ cases, that is children referred for examination either
at sohool or at the school oclinic for some known defect, are not
included, The children selected for examination are mostly
those at the extremes of school life, that is, those aged five

and six yeare and those aged twelve and thirteen,

I, ANALYSIS OF CONDITIONE FOUND TO ACCOMPANY MALNUTRITION,

From the foregoing it will be seen that it is a matter of
great importance to inquire on what oonditions malnutrition de-
pends,

The most usual and natural method to adopt in ascertaining
this, is to inquire into the individual record of each child in
an area found to be ill-nourished, and to find if there is any
acoompanying condition which appears to be the cause of euch ill-
nourishment, In Bootle over four per cent of children examined
were recorded as suffering from malnutrition,and the following
analysis of 118 oconsecutive ocases will indicate the apparent
causes,

In 38, that is 23.7% evidence of bad social conditions was
found ae the only probable potent cause, while in 14 others
i.e, 11,87 there was evidence of bad social conditione together
with disease which may or may not have been a result of these
oonditions, In S i,e, 7.,6% Rickets appeared to be the only
potent cause, while rickets was present in 8 others together
with some other important condition i,e. in 6.,7%. As rickets
can now be assumed to be the result of ignorance or careless-
ness on the part of the parent and as it almost invariably
oocure in undesirable surroundinge, evidence of such undesir-
able home oonditions appeare in 56 or 47%, while they appeared
as the only potent cause in 41 or 34%, 3

In 9 ohildren, 7.6%, adenoids appearedﬁthe cause, while 5

cthers were recorded as mouth-breathers, a total of 11,84, 1In



4 more, adenoids were present together with another important
condition, In 10 there were positive evidences of tuberoculous
misohief or such signe as indicated probable tuberculosis, Iz
8 there was evidence of disease in early life such as infantile
paralysis, or a positive history from the parent of deliocacy
from dirth,

Although the enormous majority of children are born healthy
there is undoubtedly a small residue that present great diffi-
culty in their upbringing, and it ocan reasonably be assumed
that some of theee at any rate are suffering from developmental
defects,

Prematurity, multiple birthe, and other less defined causes
probably account for their proportion, even though emall, of
cases of malnutrition in after life,

Of the remaining caeses 1l showed some combination of the
above apparent causes where it was difficult to decide which
wae the important element, The cases not included above were
caused or accompanied by a variety of conditione, such as
bronchitis, recent recovery from acute infectioue diseases,
cardiac disease,etc,, eto,

In 18 no cause could be found, or only such cénditions
obeerved ae were eymptome of malnutrition, such as anaemiea,

Thue to recapitulate, apparent causee in these 118 cases

are -
Social Conditions 28 - 23,7 3
Rickets e - 7.6% 3 34,77
Rickets & Social conditions together 4- 3.3%;
Adenoids in 9 - 7.8% g
11,8%
Mouth-breathers 5 - 4,3% -) ,
Tuberculosis actual or suspected 10 - ' 8.4%

Infantile Disease or Developmental Defect & -~ e.0%

Combinations of above acting together 11 -- 9,3%
No apparent cause in 18 - 15,29
Miscellaneous causes in 16 - 13,5%



Undesirable home conditions were presumed to exist when the
child in its person or clothing showed evidences of neglect,

In other areas similar analysee have been msde and the
above causes are found to figure in most, although the propor-
tion attributed to each varies, In Middlesex (6) of 570 cases
examined in 1910 307 are attributed to poverty, again in Mid-
dlesex (7) in 1911 237 of 167 cases are due to poverty while
in london (8) in 1912 of 200 cases 37% are the result of
"necesgitous conditione®, Many other Examiners without anal-
yeing the records of malnourished children in detalil give
their general impression that poverty accountes for a large
proportion of malnutrition,

Rickets as a eeparate cause is generally given as produc-
ing its proportion of malnourished children , though the amount
variee in different areas as the prevalence of the disease
varies, Adenoids hae been recognised as a definite cause
(for example in Middlesex 1910 and 1°911), while developmental
causes have also been given varying prominence (London 1813)
(8) The chief Medical Officer in his latest report (4) (1913)
to the Board of Education has summarized the opinione expressed
by Examiners all over England in which the following are eaid
to‘be the causes -

*(i) Food - Insufficiency and unsuitability.

(i1) Bad home surroundinge and negleot

(11i) laok of freeh air and eunlight

(iv) Uneuitable sleeping arrangements

(v) Insufficient sleep

(vi) Employment out of school hours

(vii) Unhealthy school conditions
(ix) OCongenital debility
(x) Dieease (Mouth breathing, decayed teeth, adenoids,
bronchitis, suspected tuberculosis, cardiac disease,
:heumatism, postfexanthematous debility)

(x1) Unsuitatle attendance of young children in rural
areas®,



Most of the above "causes" can be grouped generally under the
heading of "vad social conditions" and it will be a matter of
great diffioulty %o distinguish the results of any one particu-
lar factor,

To compare these opinions and results with the leading
text-booke, Cautley in "The Diseases of Infants and Children"
(9) saysthat 20% of children are defective at birth, the re-
sult of heredity mainly acting through tuberculoeis, syphilis,
alcoholism,and neuroses, Unsuitable food, insufficient eleep,
and general unhygienic conditions are also emphasised, Holt
in "The Diseases of Infancy and Childhood"™ (10) makes special
mention 6f children delicate'from birth but without giving
evidence of any definite disease, Tuberculoeis, syphilis,
alcoholism in parents, and general hygienic conditions includ-
ing unsuitable food with resultant digestive disorders are
all accounted as causes, while the too highly develcped ner-
vous organization and conéequent physical deterioration of
city ochildren is given prominence,

Analyees similar to those given above are of doubtful
velue. The definition of malnutrition is so vague that the
types of children included in different analyses iill probably
vary greatly, while the personal idioeyncraéy of the Examiner
often shows itself in the resulte; for example 15% of malnu-
trition attributed to inteetinal parasites in one case and
504 to adenoids in anothei. The general absence of inherited
syphilis #e & cause accorde with my own experience, which
leade me to the belief that the extent and the effects of thie
condition have been greatly over-estimated,

For these reasons it appears desirable to attempt to find
eome factor which would be capable of precise measurement and
which would at the same time refleot the condition of the
children as regarde nutrition, Comparisons of height and

weight and of the relation of height to weight appear to offer



such a guide, Though misleading and erroneous as applied to
iﬁdividuale it appears to be a trustworthy indication when
applied to groups of children of like age and sex, The dif-
ferences in height and weight between Urban and Rural children,
between slumy and suburban children, and between the high
school as contrasted with the elementary school children are
doubtless a real indication of their respective “nutrition"
and general well-being,

The number of graﬁmes weight per centimetre of height is
much ueed as an indication of phyeical condition, while a much
more elaborate method in use on the continent is referred to
in the report of the School Medical Officer of the London County
Council for 1910 (11). This is that the Nutritional Index =
100 \3/ weight anq the index ies said to be constant between 2.3

Stature. .
and 2.4 at all ordinary school ages, It appears to be much too

complicated for ordinary use,

The device of the index number suggeeted by Greenwood in
"The Health and Physique of School children (12) has the ad-
vantage of simplicity and appears reliable., If the heights
or weights 6f children in the whole country or in a whole
district be represented by 100, the heighte and weights of any
partiocular group in the country or district may be compared
with the whole and the result shown by the corresponding index
number, Further, age and sex groups may be combined, provided
~ that the groups included are fair samples, This method of
comparison will be mostly ueed throughout the paper,

Practically all heights and weights were taken by myself
and a8 nearly ae possible under the same conditionse, that is
without boots and in indoor clothing only., The measurements
were taken according to the Metric system in centimetres and
Kilograms,and eince not the groas measurements but comparisons

'arerto be considered, these have not been converted into Eritish

measure,



If we now compare by means of height and weight all
children suffering from those conditions, which appear from
our original analyeis or from other reports, to be cauees
of malnutrition with all children of the Borough,we may be

able to measure in some degree the effect of each,

I1, EFFECTS OF BAD SOCIAL CONDITIONE.

A child was asgumed %o be the victim of bad social con-
ditions, whether from poverty or other cause, on whose appear-
ance from dirt or neglect or from poor or insufficient cloth-
ing or footwear any adverse note had been made, 485 such
ochildren were found representing approximately 13% of the
nunber examined, To decide when a ochild shows evidence of
neglect may also be a matter for difference of oprinion, but
taking clothes and boote into consideration probably more
unanimity will be arrived at than in the original question of
malnutrition, The standard adopted in Eootle wae intention-
ally low,and when it is remembered that the parents are ad-
vised heforehand of the time of the examination and the
children are consequently burnished up for the occasion,
this number will not be regarded as an overeetimafe. All the
schools in the Eorough were examined,inoluding similar age-
groups in each better class and poor school alike, These
48¢ children have been divided up into age and sex groupse
and their heights and weights compared with thoee of all
children of the Eorough the latter group including the
former,

The results show that the "poor®™ children are deficient
in height at every age and in both‘eexes as will be seen from
the acoompanying Table (Table I). The table also showe the
heighte represented by an index number, the height of all
Bootle children being taken as 100, If the agee_fivg;aﬁa)

L3
six, §§§>twelv%{and)thirteen are selected in which the numbere



are greatest - 156 in the former group and 180 in the latter -
it will be seen that the deficiency is more marked at the

earlier ages than at the later ones,

Comparing similarly the weights, corresponding deficien-
cies appear at five, six and twelve years, and again the
early ages suffer most, A most surprising result appears
at age thirteen where in each sex the *poor® children have
the advantage in weight, although the advantage ie fraction-

al in both cases.

Thie anomalous result appears to arise not so nmuch
from the improvement in the 'poor' children as from the
depression of the standard, When one compares the weights
of all Bootle children with those of all England at age 13
the latter veing taken ams 100, the index number for Eootle
is in the case of boys 91 and in the case of girls 26,9,
both these numbers being the lowest touched by either sex
at any age. The standard for England is taken from Green-
wood "Health and Physique of School children" (12) where
the averages are hased on the weight records of éver
800,000 children, In passing it may be mentioned that
children aged twelve examined the previous year (1913)
showed a similar striking deficiency, which would point
to the poeesibility of the children born in a particular
year, in this case 1899, being distinctly below average

in later years, This subject will be referred to later,

The table will show the results in detail.



TABLE I,

TARIF SHOWING EFFECTS OF BAD SOCIAL CONDITIONS
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If we take agee five to thirteen inclusive and compare
the physique of 'roor! children with thoese of all children
in Bootle the result may again be shown by means of index
numbers, | :

'Poor! boye ae a whole show a deficiency of 2,4% in height
and 2.2% in weight ,their index numbers being 97.6 and ©7.8 res-
pectively, while ‘poor' girls are 2.1% deficient in height and
3.8% in weight, the index numbere being $7.9 and 96,8 contrast-
ed with 100 for all girls,

INDEX NUMBERS FOR 'POOR' CHILDREN

“Boys Girle
Ages | Height | Weight __Height | Weight
5-13 97.6 97.8 97.9 96,8

- Pursuing thie subjeot further the three beest schools in

Bootle were compared with the three worst, the selection

10



being based on the percentage with insufficient clothing in
attendance at each school and on the conditions known to
obtain, The two clasees of school are situated in the most
prosperous and in the poorest distriots of the town respect-
ively.

The good clase schools are taken as 100 the poorer
schools being represented by the corresponding index number,
The ages selected are five and eix which are grouped together
and for boye agee twelve and thirteen also grouped together,
but age twelve only for girls, The age thirteen girls are
omitted because of the smallness of the number examined at
two of the poorer schocle, The resulte are set out below
(Table II)

_ TABLE _1I.
COMPARISON OF *GOOD' SCHOOLS WITH 'POOR' SCHOOLE

Eoys Girls
He;ght Weight Height Weight
_Age Good | Poor | Good | Pooxr | Age Good | Poor | Good | Poor
5& 16| 100 | 96,4100 | ¢65,6 | 5 & 6100 | 96,7 | 100 95,2
12 & 13100 | 98,7100 | 97.4 13 100 | 97.5 | 100 97.2

The results correspond with those found in the comparison
of 1ndividua1’children.' The poor schools show at distinct
disadvantage and the deficienocy is more marked at the earlier
ages, The sexes appear to suffer almost equally at both
groups of ages,

Taking the resulte of the enquiry as a whole, one cannot
fail to conclude that bad social environment muet be a power-
ful faotor in the production of malnutrition, The results
also agree with what one would naturally expect. It must
be remembered that the comparisons are not made between two

extremes of the social soale, All the ochildren attend the

11



ordinary elementary sohools and practically all are in very
modest circumstances, The Anthropometric Committee of the
British Aesoociation (13) demonstrated a similar improvement
in physiques as you progress upwarde through the social scale,

The second conclueion suggested toth by the result of the
examination of individual children and by schools ie that the
tpoor! children relatively improve, or,perhaps more accurately,
that the more prosperous decline, Comparing Bootle children
by the standard for all England supplied by Greenwood (12),
there appears to be a steady deterioration throughout school
life, similar results being obtained in Bootle during the last
three years, From this it is evident that the improvement in
the 'poor' children is more aprarent than real, Dr, Arkle (14)
in a comparison of different schools in Liverpool appeared to
find that the deterioration of the poorer schools was pro-
greesive with advancing years, and a similar conclusion has
been arrived at by Greenwood in the records of weighte of Poor
children at the Leeds Holiday ocamp.

Contrary resulte have been found by other school Medical
Officers,for example in Nottingham (12) If the better class
children are generally found to lose their advantage,it is pos-
sible that confinement in school;being inferior to their early
home ocare and circumstances,acts prejudicially and equalizes
their condition to that of the poor children with whom the re-
verse is the case,

Granted that 'poor! children are physiocally inferior to
those more fortunately situated,it becomes necessary to in-
Quire which are the elements in their condition which contri-
bute to the result,

Taking,first,disease oondifions, the past history of all
ohildren with respect to the common infectious diseases is

known and if we presume the great debilitating effect of such

12



diseases a8 measles and whooping cough it would be interest-
ing to compare their frequency in the group of 48% 'poor!
children with that amongst all Bootle children, It is found
to be practically the same in both groups, Measles showe a
higher incidence and whooping cough a lower one amongst the
poor children,but the differences are small and probably
acoidental, A comparison of the nuuber with adenoids shows
the 'poor! children to advantage., The condition of the teeth
of poor and better claes ochildren has given rise to controver-
sy, Comparing again 'poor' children with all Bootle children
and dividing them into groups with good teeth and those with
four or more bad teeth,'poor' children again show to advantage
in both aspeots,

In passing it may be mentioned that the number of mental-
ly backward children was much greater amongst the ‘'poor'! than
amongst the other ohildren, It is thue evident that none of
the faotors here noted contribute in any degree to the defi-
ciencies of the 'poor' children, which undoubtedly depend on
the broader question of home oconditions, principally food
and housing,

Dr, Larkins (15) in Surrey adduced evidence that poverty
per ee was the explanation, He found that children of the
same age decreased in weight pro rata with the earning of
the parent,

Professor Hay and Dr, Leslie MaoKenzie in their special
report to the Royal Commission on Physical Culture (Scotland)
(1) voth emphasized the effect of bad housing, No etatistiocs
are avallable for comparison of the children in Bootle on the
vasis of the number of rooms in the houses from which they
come, nor does the English housing system lend itself so
readily to such a comparison as does the Scotoh, A comparison

‘on such s basis has been made in Glasgow by MaoKenzie and

13



Foster (16) showing that the weight of'boys inoreases with
the number of rooms in the houses from which they come, The
value of any such comparison is doubtful,as the children
from the bigger houses are the children of the more prosper-
ous parents whose food in quality and quantity will be on a
muoch higher standard and on whom home care will be lavished
-4n a much greater degree, Apart from any statistics however,
it willyreadily be admitted that the close overorowded hohes
of the poor must be a coneiderable factor in the production
of the malnutrition which is found to characterize their

children.

III, FEEDING OF SCHOOL CHILDREN

The effects of insufficient or unsuitable food on the
phyeique of school children are capable of more accurate de-
termination, and the whole subject of the feeding of school
children has now assumed a poeition of very great importance,
The latest returne (4) show that 137 out of a total of 322
Local XKducation Authorities in England and Wales now make
some provision for the feeding of children in attendance at
the Elementary Schools, With the object of ascertaining how
far the effect of such meals could be measured the weight re-
cords of two groupe of children in Bootle were kept over an
extended period, The first group embraced 19 children attend-
ing the Day Indusetrial School, The weights in these cases were
taken by the teacher and great care was exercised to preserve
the same conditions throughout, the children being without boots
the boys in shirts and trousers and the girls in light under-
clothing only, The records were kept from January till Sep-
tember 1913, The children are provided with three meals daily
at the school., They attend school from 8,30 a.m, till 5 p.m.

but outside these hours they are at home and subject to outside

14



influences.

Over the whole period the weighte of the children, sub-
ject to minor fluctuations, showed a steady increase, Taking
however two similar periodse, May to July and July %ill Sep-
tember, the latter period embracing the school holiday of
five weeks, two setes of figures are available for ocomparison,
During the firet period of full school attendance with full
meals no child lost weight,though the weights of two remained
stationary., At the end of the seoond period, the weights being
taken soon after the holiday, six of the nineteen showed an
actual loes in weight, while six others showed a relative lose,
in that the rate of increase wae diminished, Four of the
children showed a slight relative improvement,but each of the
four had shown a regular inocrease in weight during the echool
term, All the children come from the poorest homee and the
majority are 'voluntary' 6 poverty being the sole cause of
their admission, Since home conditions regarding sleeping
accommodation etc, are aocting throughout,it ies difficult to
avoid the conélusion that losses of weight are the direot
result of the loss of regular healthy nutriment,

The second group of children whose weights wefe recorded
were in attendance at the ordinary elementary schools, Here
breakfasts are provided for necessitous children, and in the
case of some of the poorest some sort of mid-day meal is also
provided, The teachers make the seleotion of children for
breakfaetjthe selection being on a striot poverty bvasis de-
pending on the wages of the household and the numbefs depend-
ent on them, That this broadly meets the requirements of the
case ies shown by the faot that the children receiving the
_meals are on the average lighter than ofher children of the
same age who do not reaceive them, The meals are supplied

during ‘the winter months only. In order to determine if the

15



effeat of the meals might be reflected in the weights of the
children, the weights of a large number of children in receipt
of meals and a eimilar number not receiving them were taken
regularly by the teachers from October 1913 till March 1514.
The control children were not specially selected on account

of good physique or otherwise,but were mainly of the poorer
class, Unfortunately many of the records had to be rejected
because of some doubt as to the manner of taking the weights,
but the weighte of 38 children in receipt of breakfasts re-
main for comparison against those of 40 not receiving them,
While it would be injudicious to draw any definite oconclusions
from the results, these resulte are nevertheless interesting.
The breakfast children are found to show a higher percentage
inorease in weight than do the controls,namely 5.8% against
5.4%. In May 1914, six weeks after the oessation of the
meals,the ohildren were again weighed, The groes weights in
both groups however remained practically constant,

At the end of the period under review the Breakfast chil-
dren were still the inferiors of the controls, but as indicat-
ed their deficliency had been reduoced,and one may hope that the
provieion of meals contribtuted to the result, Too many sources
of error enter into the calculation to deduce that this ef-
fect was caused by the meals supplied, The increases of
weight in boys varies at different periods of the year, The
maximum rate of increase is from August to December from which
time until April is a period of average growth, From April
till July is a period of minimal increase in weight, From
other sources ample corroborative evidence is to be found
of the benefiocial effects of school meals,

A recent (May 1914) brochure by M, E. Buckley "The Feed-
ing of School ohildren " (17) containe ample evidence of these

good effects,
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At Bradford in 1907,Dr, Crowley (18) demonstrated the
loss of weight of children during holiday times when meals
ceased, while similar results have been found by other Exam-
inere. How delicately the weighte of children reflect changed
conditione of food and environment is shown by CGreenwood from
observations made at the Leeds Poor Children's Holiday Camp
where, over a large number of observations, children after a
fortnight's residence showed an increase of weight equivalent
to about eix month's normel growth,

A further factor which appears to be insufficiently real-
ised is the educational value of schcol meals, To teach the
children the kind of food to eat and its method of preparation
is bound to have a great future value when one appreciatee the
extravagant and useless methods of living at present employed
by the poorer people, In this educational aspect lies not
the least important feature of the wheole School Medical
servioce

Most authorities give only one meal per day:and some
difference of opinion exists as to which meal should be given,
The Board of Education recommends that arrahgemente should be
made to provide dinner as being the principal meal 6f the day,
From extensive inquiry amongst parents and children I am of
opinion that breakfast as at present provided by probably most
authorities is the better arrangement, The children at present,
it would appear,do get something resembling an orthodox dimner,
but time and again one finde that the home breakfast is at
fault, and still more frequently that the children are unable
to take such as is provided, either from the fact that sleeping
overnight in ill-ventilated rooms leaves them little appetite,

or from nervousness and excitement in getting to school.

IV, THE RMPLOYMENT OF SCHOOL CHILDREN

Another oaﬁse which is said to militate strongly against

17



the proper nutrition of school children is employment out of
school hours,

With the object of finding out how far this view can be
substantiated all boyes so employed were examined during the
year 1913, The question may be dealt with in several
aspects -

(1) Extent of such employment. It may be said to begin at

the age of nine years,the numbers employed being about é% of
the numbers in attendance at that age, There appears,however,
to be no regular market for boy labour at nine years,and the
numbers employed are found to vary greatly in different
schools, From ten years up to the end of school life, that
is at the end of the thirteenth year, employmeni out‘of school
hours becomes a regular feature of boy life, the numbers in-
oreasing in each school at each succeeding year, Thus at ten
years over 3%, at eleven years 10%, at twelve years 30%, and
at thirteen years 235% of the boys at these ages are employed
ouf of school hours,

(2) EHours of Employment. That this employment ie no casual

running of oococasional errands will be seen from an analyeis
of the hours during which the boys are engaged, Détails were
obtained of just over 800 cases and it is discovered that
(a) 43 work more than 30 hours a week, the average being

33 hours, whilet a maximum of just over 40 hours was attain-
ed by two boys, both milk boys; (b) 76 are engaged between
20 and 30 hours a week, the average number of houre worked
being 24; (c) 83 are employed between 10 and 20 hours & week
the average being just over 13 houre, Many of the boys are
employed ia contravention of the Bmployment of €hildren Act,
whioh prohibite child labour between © p.m, and 6 a.m,

(3) Nature of Employment. A total of 273 boy workers were

exahined, of whom 113 were engaged to0 run errands for the
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various shop-keepers, 46 were engaged on a milk round, 36 de-
livering newspapers, while the remainder were eggaged selling
newspapers in the astreets, as Barbers' boy, an%fgther miscellan-
eous occupations,

(4) Reasons for employment. There ocan be no doubt that the

economic factor plays the chief part in causing the entry of
these boys into the labour market, Schools which are attended
by the children of the poorer classes have the greatest numb-
er of employed children,while the children of the more com-
fortably situated in each school do not seek employment, 1In
this connection it is interesting to inquire what the earnings
are, and here further surprising evidence is forthocoming of
the established place of this form of boy iabour in our social
syetem, in that the wages paid maintain a fairly uniform
standard rate of one penny per hour, Those employed for the
longer hours that is 30 - 40 hours per week receive a frac-
tion less than this rate namely 2/6 per week, the 30 - 30

hour group almoet exactly coincide with the standard, and
since there is a minimum which must be reached,the short time
voys, 10 - 20 hours,receive a little more namely 1/3 per week,
Besides the question of wages,it must be remembered that many
parents express the view that thie employment is a benefit to
the boys physically by keeping them in the open air, and that
the training is of advantage in inculecating habits of economy,
While reéognising that these views were evidently honestly
held, it would appear that the receipt of the small wa.ges must
have a considerable effect, '

(5) Effects of Fmployment, Enough has been said in the pre-

ceding paragraphs regarding the extent of this employment to
show that there is distinctly a-case for inquiry as to what
nay be its effects on the physical condition of the ochildren.
Again taking height and weight as the basis of comparison it
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is found that the workers have the advantage of the Non-

workers in both height and weight at all ages.

At ages nine

and ten this difference is more merked, but little impor-

tance should be attached to this circumetance since, as is

rointed out atove, the market for boy labour being restrict-

ed at the earlier age, only boys big for their years will

te pelected,

At ages eleven, twelve,

and thirteen Lowever

the workers maintain their advantage in both height and

welght,although at age thirteen the difference is small,

Mot only do the workers have the advantage in height and

/

weight, but by comparison of the height-weight ratio, that

is the number of grammes weight per centimetre of height,

it will be seen that they are proporticnately heavier, The

results are set out in the subjoined table., (Table III)

Only ages eleven, twelve,and thirteen are shown where the

numbers examined are consideratle,

TAPRPLE _III.
Comparison of Heights anggﬁgggyﬁa in Workere & Non—WgIggz%,
_Yorkers. _____ ' Non-¥orkers.,

No. S No.
Age|exan-{Height|{Weight |Ratio | Fxam- Height|Weight|Ratio

ined,| o~ Aot ined Cine Jepde
11 51 |133.3 | 22.1 | 218 39 128 | 26.4 | 208
18 | 27 (138.1 32.1 2333 179 |135.8 | 30.5 | 324
13 | 20 [140.,5 | 33,0 | B35 123 1140,3 | 32,89 | 234

Average height in centimetres; Average weight in Kilograms,

Ratio = Grammes weight per centimetre of Height.

Such a comparison of workers and Non-workerse is open

to certain fallacies, the Chief being that (a) only big

healthy boys will be selected for work and (b) puny delicate

6nea will not be sllowed to work. The former oonsideration

thet only big healthy boys work is probably counterbalanced

vy the faot that the children of those parents who are more
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comfortably placed socially are on the average the biggest
and heaviest and they do not as a rule seek employment,
The latter objection that small feeble boys do not work is
in the main true, but not a few instances were found where
boys were sent to work because they were failing in the
hope that they might benefit,

Furthgr many Mothers claimed that their boys did ac-
tually improve after commencing work,

Before drawing any general conclusion from the above
analysis it is advisable to comrare workere when grouped
according to the nature of the work done, to discover if
possible whether any special kind of work might re-act
unfavourably, Here the workers of each special group are
contrasted with workers as a whole. The results now are
not so uniform or perhaps sc reliable, chiefly from the
fact that as a result of the sub-division the numbers be-
come smaller and more liable tc fluctuation, To obviate
this source of error I have again only considered boys
from eleven years upwarde and only in such groups as have

the total numbers sufficient, namely - Frrand-boys, Milk
Boys, and Newspaper-Loys. Taking then Errand-Loys.it is
found that they fairly maintain the standard in both height
and weight, deficliencies where they occur being small and
probably accidental, Also the height-weight ratio is more
than maintained, Milk-boyé are below the standard consider-
ably at both twelve and thirteen years although at age
eleven they are elightly above the standard weight. The
height-weight ratio also shows marked deficiency at both
the former agee. Newspaper-boys, that is those who de-
liver papers at the bouses of cuetomers, show a similar
deficiency being below standard weight at all ages with a
corresponding-deficiency in the height-weight ratio. The
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following table (Table IV) shows the results,
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If the three ages be grouped together and the differ-

ent typee of workere be compared by means of index numbers

the result will te more readily appreciated (Table V)

TABLF _V,

r Height | Weight
All workers 100 100
Errand boys 1100,6 101.3
Milk boys 99,3 97.7
Paper boys e9,.2 cb,.8

The numbere in these three groups - over 100 Errand

boys, 41 Milk boys and 32 Newspaper boys - are sufficiently

large to give them considerable value,and the failure of

milkx and paper boye to reach the standard is striking,

FYaturally the weight,a much more easily affected factoxr,

shows a much greater deficiency than the height,

The nature of the employment is eimilar.and like re-

sulte have been found by Dr. Brown (19) in the County of

Burrey, Various reasons suggest themselves to account for

this result. They frequently work long hours,but a more
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potent cause would apprear to be the hour of starting in the
morning, which usually entails their rieing before 6 a.m,
This will interfere seriously with their eleer and will
often deprive them of breakfest. A mitigating influence in
favour of milk boye, that they are often given milk to
drink and that they probably help themselves without permis-
sion, is not present in the case of paper boys, and may ac-
count for the fact that the latter groupe show even worse
results, 'I find no evidence that the weaker boys select
these two particular occupations.

A further analysis was made according to the number of
hours worked per week. The results would indicate that the
number of hours is not so important a consideration as the
time at which those hours are worked, The moet noteworthy
feature ies the failure of boys aged thirteer, who work more
than 30 hours a week, to reach the standard, This group
comprises 33 boye. Ey means ¢f index numbters the comparison
may again be made (Table VI). Age eleven is omitted from the
30-hour group since it only comprised three boys, ‘although
they also were below standard.

TABLE _VI.

Comparison of Boys according to number of hours worked.

Yo.
Examined Height Weight
All workers 238 100 100
10-20 hours per week 83 100 - 100.3
20-30 n " " 76 100 100.,1
over 30 " " " - 40 92,8 ce.l

The table shows that deviations from the standard are
in no case a8 marked as in the previoue classification,

though a downward gradation appears progresesing with the
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number of hours worked. We can now view the results of the
whole inquiry, The fact that in the first review the workers
compare favourably with the non-workere lends no support to
the frequently expressed opinion that every kind of employ-
ment out of school hours offers a menace to the physical
well-being of the children so employed., Nor did the general
impression left at the time of examination convey any adverse
impression, indeed the workere as a whole preesented if any-
thing a brighter appearance,

That conditions attaching to certain occcupations might
react favourably was shown in Surrey by Dr. Brown (19) in
the case of house-boyg who were found to be superior to all
other groups, These boys assist in toot cleaning etc. in
large houses, getting certain meals in return together with
wages, That there is little evidence that the workers are
speclially selected on account of physique has been already
commented upon and this opinion ies shared by Dr. Brown in
Surrey and?nr; Parsons (30) in Northampton, It has aleo
been noted that the difference in favour of the workers al-
moet disappears at age thirteen, whence it might be urged
that it is only after a lengthy period that the deleterious
effect of out-of-school employment manifeste itself. Thie
doee not appear to be & very weighty consideration, particu-
larly as the slight difference is 8till in favour of the
workers. It was alsc mentioned above that the age-thirteen
" ¢hildren are a very deficient group‘when compared with the
standard of all Fngland. It should further be remembered
that employment is not continuous,although inquiry indicates
that in thé main it ie the same children who are employed
throughout the lafter years of school life. Deficiengiée
at age thirteen have been strongly emphasised in the 'half-

time' towns particularly Bradford (Greenwood) (12i,but
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conditions of factory work in such towns have no parallel
in Bootle.

To account for this apparent advaﬁtage in favour of the
worﬁ?mseveral reasons suggest themselves, Frequently.{t is
found phat the earnings are regarded as peculiarly the Eoy's
property to be devoted solely to his tenefit so that he gets
advantages at home in the way of food and clothing. The very
fact iteelf that he is one of the wage-earners of the house~
hold will probably often ensure him greater attention, It
is also common to find that in addition to his wages he gets
food puch as meat, milk,or vegetables from hie employer,
Further it may be said that the boys undoubtedly enjoy this
kind of work, perhaps from a sense of their increased import-
ance, and this might conceivably react to their advantage
physically.

When the above considerations have bteen put forward, the
failure of milk-toys and paper-boys previously emphasised
will tecome relatively more important, Their iﬁferiority
cannot be regarded as a coincidence., The chief influence
acting against them would appear to be the interference with
sleep, though it should also be remembered that in some cases
they work the longest hours,

The effect educationally has not been considered, but
frequent complaints are heard from teachers of the difficulty
of getting some of these boys to concentrate attention on
their work during the forenoon, a difficulty not hard to un-
derstand when it is remembered that they have already done

two or three hours work before arriving at school,

v, FFFECT OF ADENOIDS.

No condition has been given more prominence as ocausing

serious results-on the physique of school children than
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adenoids, Most of the opinions are based on general im-
pressions, Ttut an investigation carried out in Surrey in
1911 (21) pointed to a progregsive deterioration amonget
children with adenocids,evidenced ty deficiencies in height
and weight more marked at the later years. With the object
of measuring the effect of this condition the records of all
children who apreared to be suffering from adenoids were
extracted and classified,

The diagnosis from the ciroumstances of the examinatione
had to be made from general observation based on the facial
expression, inability to btreathe through the nose, nasal
discharge etc, Only in exceptional casee could palpation
or examination with a mirror be resorted to, The cases were
divided into well-marked and slight or doubtful classes, The
former group, embracing 77 cases of well marked adenoids and
representing 2% of the children examined, is probably a con-
servative estimate of the prevalence of adenoids,

To divide such a small number into age and'eex groups
vould render any subsequent deduétions fallacious, but if
the sexes are taken together and groups of agesfgbmbined
some indication of the effect of adenoids can be ascertained,
As mentioned above most of the children examined were at the
extremes of school life,that is aged five and six years and
~aged twelve and thifteen years, consequently most of the
cases - 556 of the total of 77 - are embraced by these two
groups; Further the individual groups of cases at these
ages are composed of greater numbers of units and appear
to be fair samples,

It is not desired to attach too much importance to the
intermediate age-groups where the numbers are small and in-

dividual groups composed of few unite,
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At the earlier ages differencees from etandard are small
and probably accidental, The adenoids-children although
slightly velow gtandard height have actually an advantage
in weight, At the intermediate ages the loes in height ie
more marked,but a distinct lose in weight manifests itself,
As mentioned above, the figures in thie group are not insisted
upon., In the twelve and thirteen-year-old group however there
is a sufficiently marked result to warrant the deduction that
the adenolds were the causative factor. The loes in height
is relatively small but the lose of 6% in weight is striking,
The accompanying table (Table VII) illustrates the results,
the etandards in height and weight, 100 in each case, being
that of all Eootle children at like ages.

TABLE_ _VII.

RESULTE OF ADENROID CROWTHS

Agee  Height  Weight
5 and 8 e.7 100,7

7 ~10 97,7 96.6
13 and 13 97,9 94,0

Anyone examining large numbers of school children cannot
fail to be struck with this result of the pereistence of
adenoid growths;

Yhen it is further considered that the liability to errors
of diagnoeis is less grave in the case of the older children
than in that of the younger, whoee condition from lack of use
of handkerchief or from 'habit' mouth breathing might mis-
lead, the resultant malnutrition of the former group will
be régarded as still more important., The effect of adenoids,
shown in the shape of the chest,is probably exerted through

interférence with lung expansion and consequent impeding of
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oxygenation and general ocirculation, In addition the de-
formed jaw with its irregular teeth so frequently seen, and
the resultant deocay and sepsis will doubtless aid in the
process,

.The question of the causation of adenoids has 5een much
discussed, The frequency of ite oocurrence amonget the poor
as compared with the more comfortably placed has given rise
to some difference of opinion, The 'poor' children of
Bootle ehow a less frequent incidence of adenoidse than all
children of the Borough, and the 'poor' schools appear to
suffer no more than others, In the main thies view is en-
doresed by examiners elsewhere, The alleged excessive pre-
valence in damp low-lying districts near rivers, on which
evidence has been collected in Middlesex (6) 1is a subject

on which more information ie et1ll required,

VI, TUBERCULOSIS AND OTHER DISEASE CONDITIONS

In our original analysis of cases of malnutiition Tuber~
culosis or suspected Tuberoulosis ranks high as a cause,
This is open to the primary fallacy that the malnutrition
iteelf was often regarded as the principal even the only
diagnostic sign of the diseame, Cases of undoubted Tuber-
culosis of the lunge are in my experience extremely rare
amongst children in attendance at schools, representing not
more than ,285% of all children, Thie figure, although be-
low the average for the country,still leaves a generous
margin when viewed in the light of the Registrar General's
returne of deaths from phthieis, of ohildren of school age,
It will of couree be expected that children, when a tubercu-
lous focuse has been properly established; will be too 111 to
attend éohool and will thus not be ﬁet with at Routine exam-
inations, whilset.the diagnosis of early ocasee is a matter

of extreme difficulty. Sputum examinations have been found
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to be useless in practice, positive results being obtained
only in cases where the diagnosis ocould be easily effected by
other means, The difficulty of obtaining eatisfactory speci-
mens for examination is often great, The tuberculo-cutaneous
reactions aprear too sensitive to be of practical utility and
the wisdom of thelr wholesale application open to question,
Further when a tentative diagnosis of tuberculosie has been
made the child is usually excluded from echool, when under
more hygienic conditions and with added home care the improve-
ment is frequently so marked as to0 cause one to doubt the cor-
rectness of the original diagnosis,

The whole question is one of the most difficult with which
the School Medical Officer has to deal,but it would appear that
returns of the prevalence of tuberculosis based on tuberculo-
cutaneous reactione or on post-mortem results cannot be support-
ed by evidence in the lungs capable of being detected with a
stethoscope, How far tuberculoeis is responsibvle for malnutri-

tion will thus be a matter diffioult of precise determination.

Teeth Conditions. Decayed teeth and oral sepeis have been
given much prominence as a cause of defeotiie nutrition,

To show records of height and weight of ochildren with
good teeth, as compared with those with bad teeth appears to
me valueless from the entry of so many other faoctors, It hae
already been mentioned that the 489 'poor' children whose
teeth oconditions were inquired into show to advantage againset
all ohildren of the Borough., A further inquiry was made into
the condition of the teeth of children attending the three
best schools as contrasted with that of those in attendance
at the three poorest schools, The results are based on the
records of examinatione conducted in these aschools during the
past three years, Again the poor schoolsvhave the advantage,

A feature of the result is that the difference is more

39



-

marked amongst the infants, indicating that thé poor children -
retain their temporary teeth in good condition for a longer
period than do those more happily situated. Thie factor of
social position alone would probabtly falsify any comparieon
of groups of children with good and bad teeth, Oral sepsis,
though of necesslty alwave present when decay of teeth takes
place, is not in my experience often present to such a degree
as to cause an immediately resulting malnutrition in the child.
That is to say,that to find pus visibly exuding from the stumps
of decayed teeth or gums is a comparatively rare condition
and must rank low as a cause of malnutrition,

Other disease conditions, such as cardiac disease,operate
in individual cases but the gross number of such casges is 80
small as to influence little the general question of ﬁalnutri-

tion.

VIJ, PRE-NATAL AND INFANTILE CONDITIOKNE,

The effect of such conditions as Infantile paralysis on
children in after years cannot be overlooked,but again the
groes numbers so affected are small.Regarding other pre-
natal and infantile conditions one enters into more specula-
tive regions, The results of the methodes of infant feeding
as reflected in the after condition of school children was
inquired into in Middlesex (1911) (7). In 700 cases no dif-
ferences could be found in the condition of ohildfen who had
been breast-fed as against that of those fed by other means,
Other questions which have been raised are the effects of
good or bad trade conditions, and of years of high or low
infantile mortality in early life on the after condition
of children, When records have been kept over sufficiently
long periods it will be possible to follow children born in

a particular year throughout their school life and so to
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| compare children Eorn in any one year with those born in
énother year, |

The suggestion has already been made by Dr; Kerr (83)
in London County that there are what he has termed 'vintage!. -
years for children, In Bootle there are only reliable | |
figures of height and weight for the past three years whioch
ifgginaufficient for the purpoee of comparison, Taking these
figures however a somewhét remarkable coincidence 1s apparent,
It was noticed that children aged thirteen examined during
the year 1913 showed a striking percentage deficiency in
weight from the standard of all FEngland.

Both sexes showed a maximum deficiency at that age
though boys appear to suffer more than glrls, Following
children born in that year, that is 1889, backwards for two
years,those aged twelve in 1912 and those aged eleven in
1911, a corresponding maximum deficlency is still observable,
The figures for 1212 can be taken as accurately representing
the weights of the children of that year, because the numbers
are sufficiently large,but the 1911 figures are based on much
smaller numbere, On consulting the health reports it ie found
that the infantile mortality rate for the Eorough reached its
Maximunm in the year 18%22, This was also the year of the be-
ginning of the Boer war, when trade was at a subnormal level,

Whether such influences can affeoct future physical condition

will remain for future elucidation,
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VIII CONCLUSIONS

Any conclusions based on numerical dats will have a value
varying directly with the number of observations, consequently
the returns for any single area will require further corrobora-
tion.

It is Believed howefér, that the following conclusions
are justified by sufficiently strong Evidence to warrant their
acceptance.

(1) That what has been called& the "Social"™ factor is the pre-
dorinant element in the production of malnutrition.

(2) fThat insufficient or unsuiteble food is the chief means

| by which this result is produced.

(3) Thét employrent out of School hours is mnot & prolific
cause of malnutrition, though certain phases of such employ-
ment, probably such as interfere with sleep, have evil
effect,

(4) That adenoids after long persistence do cause distinct
evil consequences in children in later years,

(5) That tuberculosis is a potent cause of malnutrition but
that the extent of this condition in children of School
age is probably over-estimated.

(6) That the effeot of decayed teeth per se b;z)not at pres-

ent capable of precise estimation,
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