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IDIOPATHIC hYPQchrQmic anremia i:o. yQung men in this, country is regarded as 
uncommQn. WintrQbe. & Beebe (1933), in an extensive bibliQgraphy, fQUk.d 
Qnly eighteen cases in males of all ages, and Qf these, . five had develQped anremia 
following gastric. QperatiQns. In Britton's (1936}dassificatiQn Qf the anremias 
in all age groups, there were Qnly fQur men in whom the cause CQuld nQt be 
decided. 

Holt (1959) examined the hremQglQbin levels Qf 732 men attending the Army 
Eastern CQmmand Physical Training SchoQl. These men were mainly recruits 
from Eastern Command depQts in their first six weeks Qf training who. were 
considered likely to benefit from an intensive physical' develo.pment C,Qurse; 
the majQrity wt;re underweight, or overweight, and the remainder had failed 
at various stages Qf their recruit. training. HQlt fo.und that a surprisingly high 
prQPQrtionQf these men had mild anremia and he estimated that 0.5 per cent. Qf 
all. recruits have a hremQgIQbin level belQW 12.6g. per 100 ml.This figure 
agrees with that fQund in the survey o.f nQrmalArmy recruits done by Stewart, 
Yeates & Barnfather (1957). . .. 

In the present survey" medical records at the Statistical Branch of the 
Army Medical Directo.rate were examined. These recQrds cQnsisted o.f summaries 
Qf the case nQtes of servicemen an.d WQmen who. had been admitted to. hQspital 
because Qf anremia in the ten years 1949 to. 1958. The survey is therefore ,an 
exte,Ilsi,on Qf Ho.lt'swQrk. An attempt is, made to assess th~ incid<rnce,Qfan~mi~ 
severe enQugh to cause so.ldiers to be admitted to. hQspital, to~la.~sify the.s~ 
anremias, and to. ascertain the causes of irQn deficiency anremia in Army patient's. 

There were 562 patients, 93 were females and 469 males. It is principally 
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146 Ant:emia in British Soldiers: A Ten-Year Survey, 1949-1958 

the males who will be discussed. For statistical purposes the International 
Classification of Diseases 1955 is used .in the Army, and in this work it was 
thought expedient to use this form of classification. The relevant section is as 
follows: 

290 Pernicious and other hyperchromic anremias 
290 Pernicious Anremia 

Addison's 
290.2 Other hyperchromic anremias 

Achrestic 
Hyperchromic 
Megalocytic 

291 Iron Deficiency Anremias (hypochromic) 
achlorhydric Anmmia: 
hypochromic of prematurity 
iron deficiency secondary to hremorrhage 
microcytic Witts 

292 Other anremias of unspecified type 
292.0 Congenital hremolytic anremia 
292.1 Acute hremolytic anremia (Lederer) 
292.2 Other hremolytic anremias 

Acquired 
acholuric jaundice 
hremolytic anremia 

292.4 Aplastic anremia 
293 Anremia of unspecified type 

Anremia not othetwise specified 
normocytic 
secondary (not after hremorrhage) 
simple 

Table 1 shows the distribution of the anremias in the survey. 

Table 1. Distr£butions of the Ancemias. 

290 
290.2 
291 
292 
292.2 
292.4 
293 

Pernicious 
Hyperchromic 

Males. 
6 

21 
340 

32 

Females 
1 

Iron deficiency (I.D.A.) 
Congenital hremolytic 
Acquired hremolytic 
Aplastic 
Unspecified 

Totals ... 

Iron Deficiency Ant:emia (I.D.A.). 

4 
15 
51 

469 

2 
71 

1 

18 

93 

The factors associated with this group are shown in Table 2. In 182 no 
cause c(l1.~ld be found. If it is assumed that poor iron intake or absorption was 
responsible for I.D.A. in these men, it would be relevant to add the 68 with 
poor physical development or poor diet, and the four with a poor social back
ground, to the idiopathic group of 182. Thus the total of "idiopathic" I.D.A. 
becomes 254. This figure is 74.7 per cent of all the males with I.D.A. This 
contrasts with the series classified by Britton (1936) where the cause could not 
be decided in only four men out of 183 unselected patients in all age groups. 

Achlorhydria was noted in 61 men of this group. This is significant only 
in excluding peptic ulceration in these men and possibly in reflecting the extent 
of the iron deficiency. The response to iron, either orally or parenterally, or 
both, was excellent in all but a few men in the I.D.A. group. 
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R. G. Macfarlane 

Table 2. Factors associatedwith1.D.A. in Males. 

Poor physical development or poor diet 
Alimentary tract bleeding 
Malaria ... 
Respiratory tract bleeding or infection 
Service in tropical climate 
Poor social background ... 
Following partial gastrectomy 
Blood loss-traumatic 
Diarrhrea 
Steatorrhrea 
Reticulosis 
Hypopituitarism ... 
Purpura ... 
Following infective hepatitis 
Radiographer 
Idiopathic 

Total 

68 
55 

7 
5 
5 
4 
4 
3 
1 
1 
1 
1 
1 
1 
1 

182 

340 

147 

Table 3 shows the age groups in the males with I.D.A. and Fig. 1 shows the 
percentage of idiopathic cases in each age group. Table 4 shows how IoD.A. in 
males was related to length of service in the Army. It is seen that 61.2 per cent 
of the idiopathic group were found to be anremic within three months of joining 
the Army and that 75 per cent were found before they had completed six months 
serVIce. 

Pernicious and other hyperchromic aneemias. 

In this group of thirty cases, three were females; fourteen had megaloblastic 
or macrocytic anremia associated with service in a tropical climate, or sprue or 
malaria; nine were not related to tropical service, and seven were diagnosed 
as pernicious anremia. So far as can be made out from the medical documents, 
the accuracy of the diagnosis of pernicious anremia was not checked by radio
active vitamin BI2 absorption studies, except in two cases who came under my 
care. These two had severe anremia with megaloblastic sternal marrow and 
histamine-fast achlorhydria. They were males aged 38 and 20 years with no 
family history of pernicious anremia. Unfortunately, the results of radio-active 
vitamin B12 studies were equivocal but no evidence of steatorrhrea, overt or 
occult, was found. They both responded well to treatment with vitamin B12• 

Ancemias of unspecified type. 

There were fifty-one males and eighteen females in this group. In twenty
three, the records were insufficiently detailed to be of value; I think it is of 
interest to note that more than half of these records were made before 1951 
i.e. before the Inter-services F. Med. series of documents came into use. 

In this group of unspecified anremias there were eight men under the age of 
twenty-one who were noted to be undernourished; all had less than three 
months service and in none was bleeding noted. There is no doubt that if most of 
the unspecified anremias could have been more clearly defined they would have 
fallen into the I.D.A. group. This is borne out by noting that bleeding from 
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'148 Anamia in British Soldiers: A Teti- Year Survey, 1949-1958 

the alimentary tra~t and elsewhere accounted f~r ten cases, malaria for four 
and service ina tropical climate was relevant in two. For these reasons I think 
it best to ignore this group of unspecified anremias in the discussion which 
follows. 

Symptoms. 

The symptoms noted were those common to all, anremias. Excessive 
dyspncea on effort was noted frequently; this is hardly surprising in soldiers 
who are inevitably called upon to make strenuous physical effort. This was 
the commonest symptom in those men found to be anremic before they had 
completed three months service, 

Annual rates. 
The annual rates per 1,000 for each type of anremia were calculated and are 

shown in Table 5. From this it is seen that except for other hremolytic.anremias 
(292.2) .and aplastic anremia (292.4) the female rates are much higher than the 

,males. This preponderance is most clearly seen in the unspecified and the 
LD.A. groups where the rates are seventeen times and nearly eleven times more, 
respectively, in females than in males. This is not unexpected, except that one 
would have thought that the female rates would have been even higher. The 
annual rates per 1,000 by age and by length of service were estimated and are 
shown at Tables 3 and 4. 

Table 3. Age groups I.D.A. males 
(a) All I.D.A. 
(b) Idiopathic group. 

under 20 ,21-25 25-30 ! over 3.0 

Age (a) (b) (a) (b) (a) (b) (a) (b) 

Number ... ' 270 225 41 26 7 1 22 1 

,Aimual rates by 
0.133 0.111 0.043 I 0.027 0.027 I .0 . .004 .0 . .041 0.002 age groups ... 

, 

Table 4. Length of Ser'Vice-Mf;lies 
(a) All I.D.A. 
(b) Idiopathic group; 

, • 
Le':1gth of Seryice Numbers Annual rates by length 

.', of Service 
'. 

I (a) ,(b) (a) (b) 

0-3 months ... ." ... 183 (53.9%) 155 (61.2%) ,,' .0.421 0.356 

4-6 months' ... .. ' ... 41 (12.1%) 37 (14.2%) 0.126 .0.113 

Over 6 months ... . .. 115 (34%) 
I 

63 (24.5%) l .0.038 0.021 
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R. G. Macfarlane 149 

Table 5. Annual rates per 1000. 

Diagnosis Code Males Females 

Pernicious Anaemia ... ., . 290.0 0.002 0.014 
Other hyperchromic anaemias .,. 290.2 0.006 0.028 
IoD.A. ... ... ... ., . 291 0.090 0.982 
Congenital haemolytic anaemias .,. 292.0 0.008 0.014 
Other haemolytic anaemias .,. 292.2 0.001 -
Aplastic anaemia ... ... ., . 292.4 0.004 -
Anaemia unspecified ... ... 293 0.013 0.249 

-

DISCUSSION 

Anremia in young adult males in this country has been regarded as uncommon. 
The present study confirms this but probably points to a higher incidence 
than previously estimated. The retiology of the anremia in the 254 men in whom 
no cause could be found may be related to Holt's (1959) study of men of poor 
physique. On this basis, poor nutrition may be a factor in anremia in young 
men. That this may be so is perhaps surprising in Britain but may reflect, not 
so much on poverty, as on poorly chosen diet or ignorance of basic food values, 
or food faddishness in certain families or individuals. This is reinforced by the 
fact that so many of the men in this study were found to be anremic within three 
months of joining the Army and that 68 (20 per cent) were found to be of poor 
physique. 

Leonard (1954) estimated the hremoglobin of 4,221 Royal Air Force recruits 
and found 50 with a level of 12 g. per 100 ml. or less. All these men made a 
good response to intravenous iron. Most of them were of social class IV or V. 

Figure l.-I.D.A. Males: percentage of idiopathic caseI in each age group. 

83.3% 

63.4% 

14.3% 

4.5% J 
under 20 21-25 26-30 over 30 
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150 Ancemia in British Soldiers: A Ten-Year Survey, 1949-1958 

This again may point to poor dietary intake, due to poverty, or poor choice, 
or ignorance about food as causative factors of anremia in young men. 

When the age groups of men with I.D.A. are studied (Table 3) it is seen 
that the majority, 79.4 per cent, are under 20 years of age. Furthermore the 
percentage of idiopathic cases in each age group (Fig. 1) is high in the under-20 
and in the 21 to 25 age groups. This might be due simply to the fact that there 
are more soldiers in these age groups than in the older groups. To see if this is 
so the Statistical Department of the War Office estimated the rates by age groups. 
The information to do this was not readily available and strict accuracy could 
not be guaranteed; however, estimations based on the numbers of recruits 
were produced. The rates by age groups are shown in Table 3 and the rates 
by length of service in Table 4. 

These clearly show an age trend and a length of service trend in both I.D.A. 
as a whole and in the idiopathic group. The effects of age and service are of 
course intermingled, as generally the older soldiers have the longer service. 
Why should young soldiers be more prone to I.D.A. than their elders? 

In the idiopathic group, where poor nutrition is a possible factor, it seems 
likely that many recruits were anremic on enlistment because of inadequate diet 
in civilian life, and that after six months in the Army the deficiencies have been 
made good. The British Army ration is rich in all the basic food elements, 
minerals and vitamins. The longer a soldier eats this excellent ration the more 
he is likely to overcome any adverse effects of poor diet which he may have had 
in civilian life. This could explain the diminishing trend of I.D.A. with increasing 
service and age. The exertions which an anremic young man experiences in 
his recruit training undoubtedly brings to notice symptoms which he did not 
have in the less strenuous conditions of civilian life. 

Another view of the cause of anremia in recruits was put forward by Short
house & King (1951). They quoted Cantarow (1947) who showed that 23 per 
cent of the minimal iron intake is required for the manufacture of muscle 
hremoglobin and for use in muscle and other parenchymal cells; this iron is not 
available for blood hremoglobin formation. Shorthouse & King (1951) suggested 
that the enhanced muscular development which recruits often show might 
create an abnormal demand for iron which, if not met by increased intake, might 
be obtained at the expense of blood hremoglobin. This is an attractive theory 
but since nearly all recruits increase in weight and muscular development 
during their first few months of service, those few who are found to be anremic 
must be assumed to begin their service with poor reserves of iron. 

It seems likely that poor nutrition before enlistment is important as a cause 
of anremia in recruits. Since recruits have passed a medical examination before 
entry, how many more young men, either rejected on medical grounds or not 
called up at all, are anremic? Should therefore I.D.A. in young men, hitherto 
rarely considered, receive more attention and more thought from the medical 
profession? This is a question which can only be answered when the extent 
of the pJ;oblem is revealed by wider study of young adult and adolescent males as 
a whole. 
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G. c. Rivett 151 

SUMMARY 

The medical records of British Army patients admitted to hospital with anremia 
between 1949 and 1958 were studied. The causes of the anremia are set out 
and classified. Anremia in young men is uncommon but not so uncommon as 
previously published figures have suggested. Poor diet may be a cause of anremia 
in young men in this country. 

I should like to thank Mr. S. Rosenbaum, M.A., Principal Scientific Officer, Army 
Medical Statistics Department, The War Office, for making available the medical 
records and for providing the statistical work. 
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MACLEOD'S SYNDROME 
A REPORT OF THREE NEW CASES AND A REVIEW OF THE 

LITERATURE 

BY 

Captain G. C. RIVETT 

Royal Army Medical Corps 
From the Connaught Hospital, Bramshott (Army Chest Centre) 

THIS paper presents three new cases of a syndrome first described in detail by 
Macleod as "Abnormal Transradiancy of One Lung" (Macleod, 1954). Addi
tional cases ha~e been described by Dornhorst, Heaf & Semple (1957), Belcher 
et al. (1959), Bates (1959), Margolin et al. (1959), Darke, Crisp in & Snowden 
(1960) and Fouche, Spears & Ogilvie (1960). The condition may be asympto
matic but most patients present with one of the common complaints of chest 
disease, notably cough, recurrent chest infections or shortness of breath. On 
examination the breath sounds are reduced in intensity on the side affected and 
there may be a localised or a generalised wheeze. The problem of diagnosis is 
first raised by the chest radiograph for there is striking transradiancy of one 
lung or lobe due at least in part to a small pulmonary arterial tree. 
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