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Some consider renal glycosuria a rare disease, 
some think it is not so uncommon and some, 
on the other hand find it very common. How- 

ever, all consider the disorder as fundamentally 
different from other types of glycosuria. It is 

also agreed that it is chronic in nature, con- 

sistent with normal health, harmless in prog- 

nosis, and needs no interference. The import- 
ance of its diagnosis is well recognised in the 
multipurpose physical fitness examinations and 
in the therapeutic management of glycosurias. 

Large scale surveys of this disease among 

healthy population groups, in England and 

America, were undertaken by well known 

authorities and the results were published. 
Similar studies, of comparable nature, if under- 

taken in Indian population, have not been so 

far made available" for publication. This led 

us to a detailed study of this condition among 
a large number of Indian males apparently in 

normal health, examined at the Government of 

India, Seamen's Medical Examination Centre 

at the Port of Calcutta. Our observations are 

detailed in this paper, and when they are com- 

pared with those published in the West, 
significant differences in the incidence and the 

clinical features of this disease are noticeable. 

Material and Method 

The large number of Indian seamen, who 

presented themselves at this centre for the first 

or subsequent physical fitness examinations, 
prior to employment in the Merchant Shipping 
Service, were the subjects utilized for this 

study. 37,218 men in consecutive order were 

surveyed for glycosuria. In arriving at this 

total, each man was counted as a single case 

examined, irrespective of the number of times 

he appeared before us subsequently. This 

population was between the ages of 18 to 65, 
and contained the new recruits in younger age 

groups and those already in service, mostly in 
the older age groups. All these men had a 

complete and thorough physical fitness exami- 

nation and whenever necessary some of them 

were further submitted to X-ray, electrocardio- 
graphic and other special laboratory investiga- 
tions. A single urine test for albumin and 

sugar was done in routine for each case. 

Benedicts qualitative reagent was used for 

detection of sugar in the standard way. Doubt- 

ful cases of glycosuria were detained at the 

centre and the urine examination was repeated 
in about 3 to 4 hours during the same day. 
Cases of significant glycosuria were referred to 
the Medical College, Calcutta, for standard 

sugar tolerance tests. Tests were done on cases 

fasting overnight using 50 Grams of dextrose 

by mouth as the test dose. In each test fast- 

ing and 4 half hourly post-cibal venous blood 
sugar estimations by the method of Folin and 
Wu and simultaneous urine tests were made. 

Results 

Out of 37,218 men, 346 showed significant 
glycosuria and these were referred for sugar 
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tolerance tests. All except 12 cases returned 

with reports on the test. Glycosuria was con- 
firmed* in 175 cases and 35 among these showed 

renal glycosuria. The incidence of renal 

glycosuria in the total population was o.094% 
and in the confirmed glycosurias investigated 
20%. This was estimated on the results of 

a single sugar tolerance test. 

Renal glycosuria was diagnosed by us when 
the subject showed a normal sugar tolerance 

curve with sugar in any specimen of urine 

during the test, indicating a low renal threshold 
for sugar. In deciding the normality of the 

curves, we took into consideration, the fasting 
level, the peak and the period within which 
the blood sugar level returned to normal 

fasting level. We considered the blood sugar 
levels of 110 mg./lOO cc. for the fasting and 
170 mg./lOO cc. for the peak and 2 hours 

period for returning to normal as the maximum 
values for a normal blood sugar curve for all 

ages. In the available literature on similar 

surveys though there was consensus of opinion 
on the adequecy of a single blood sugar curve 
for diagnosis, there were differences in views 

on the definition for the normal blood sugar 
curve. The comparison of the results was 

made further difficult by the different authori- 
ties in different countries, having varying 
criteria for diagnosing renal glycosuria. Joslin 

and others (1941) using venous blood for tests 
defined a sugar tolerance curve as normal, 
when the fasting level was 70-120 mg./lOO cc., 

with the peak not exceeding 170 mg./lOO cc. 

and if the blood sugar at 2 hours returned to 

normal. They diagnosed renal glycosuria 
when there was constant glycosuria, even at 

fasting level. Blotner and Hyde (1943) also 

using venous blood, called a sugar tolerance 

curve normal if the fasting level was below 130 

mg./lOO cc., and the peak below 165 mg./lOO 
cc. in one half or one hour after the ingestion 
of glucose. No mention was made by them 
about the time in which the post-prandial blood 
sugar level should return to normal. They 
made the diagnosis of renal glycosuria, when 
the blood sugar curve was normal and any 

specimen of urine showed sugar during the test. 
Keeping and Lawrence (1947) using capillary 
blood considered a blood sugar curve normal, 
if it had a fasting level below 120 mg./lOO c.c., 

a post-prandial peak below 180 mg./lOO c.c., 
* The unconfirmed cases are being followed up and 

another communication will be sent later concerning 
them.?N. S. S. N. and V. R. 

and when the curve returned to normal fasting 

level within 2 hours. For venous blood they 
reduced the critical units by 10 mg./lOO c.c. 

They classified all cases with normal blood 

sugar curves, associated with sugar in urine 

during the test, as renal glycosuria. Their 

standards agreed with ours. 

All the 35 of our cases showed a curve with 

a normal level at fasting and at 2 hours. Out 

of these, the peak of blood sugar was 140 

mg./lOO c.c., or below in 12 cases, 141-150 

mg./lOO c.c., in 14 cases, 151-160 mg./lOO c.c., 
in 5 cases and 161-170 mg./lOO c.c., in 4 cases. 

Sugar in urine was detected only in 5 cases 
in the fasting state. Renal leakage was noticed 
in 21 cases when the blood sugar was below 90 

mg./lOO c.c., in 6 cases below 125 mg./lOO c.c., 
and in 8 cases between 126-170 mg./lOO c.c. 

Opinions differ on diagnosing abnormalities 
in sugar tolerance curves on arbitrary stan- 

dards. However, it is believed some uniform 

standards are essential in diagnosing symptom- 
less glycosurias. Therefore, we present in the 

accompanying table and the following account a 
detailed clinical study of these renal glycosuria 
cases to assess the general and racial character- 
istics, if any, for aiding diagnosis. 

A table showing age in relation to percentage 
incidence of renal glycosuria. 

Age Total 
(Yrs.) ! Population 

Cases of renal glycosuria 

Age specific 
Number j incidence 

; (Per cent) 

1.8-26 .. 5.524 
27-36 .. 6,763 U 0.162 
37-61 .. 24,294 24 0.099 
62 and over 637 

Totals .. 37,218 35 

Social structure of seamen 

General.?All these cases were illiterate 

and hard working men. 26 (74%) of the 35 

cases came from the rural areas and the rest 

belonged to the Durban areas. 2 cases came 

from Behar, 1 from Bombay State and the 

remaining had their origin either from West 
or East Bengal. All the men were married. 

In comparison about 75% of the whole popula- 
tion came from the rural areas and the others 
from the urban areas. 
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Community.?Out of these 35 cases, 31 cases 
(88.6%) were Mahomedans,, 3 (8.6%) were 

Hindus and 1 (2.8%) was a Christian. The 

total population was made up of approximately 
25% Hindus, mostly in the younger age groups 
and 75% Mahomedans with other communities 

forming a negligiable fraction. Observed 

figures indicated greater incidence of this con- 
dition among the Mahomedans than in the 

Hindus. 

Occupation.?In general, it was observed that 
70 to 80% of the entire population was agricul- 
turists by occupation when not engaged in the 
sea service which was a seasonal* occupation 
for them. For all these cases of renal glyco- 
suria also, sea service was a seasonal occupa- 
tion but no exact information was collected 

regarding their other occupations. When at sea 
12 (34.4%) cases were engaged in engineroom 
duties, as oilmen, firemen, coal trimmers etc. 

10 (28.5%) cases were in deck duties as las- 

cars, seacunnys,t topasses$ etc. These two 

categories involved hard physical labour in 

contrast to saloon duties as saloonroom boys, 
cooks, pantrymen, etc., and in this category 
there were 13 (37.1%) cases. Blotner and 

Hyde (1943) noted that this condition was 

more common among men engaged in hard 

labour and our observations confirmed the 

same. 

Age.?Age distribution data with age specific 
incidences are given in the aforesaid table. 

Age according to official service records at the 
time of showing glycosuria for the first time 
was noted in each case. The average age for 

these 35 cases was 43.14 years and the range 
was from 29-60 years. 11 (31.4%) cases with 
an age specific incidence of 0.162% were in 
the 27-36 years group. 24 (68.6%) cases with 
an age specific incidence of 0.099% were in 
37-61 years group and out of these, 12 were 
between 37-46 years, 10 between 47-56 years 
and 2 between 57-61 years. It was noticed 
that this condition was approximately twice 
as frequent in incidence between 27-36 years, 
as between 37-61 years. This finding when 

generalized was in agreement with the finding 
already published by other workers, but we 
should simultaneously make an exception, that- 

* Seasonal occupation of these villagers, farmers of 
India and Pakistan, is worth noting. It keeps their 
status in the occupation low.?Editor, I.M.G. 

f A category of Indian seamen. 
% Sweepers. 

we did not find any cases in 18-25 years age 

group, while other investigators abroad recorded 
maximum incidence of this condition in this 

group. The 18-26 years group was almost as 

big in dimensions as the next higher group in 

which we noted the maximum incidence. Even 

if any error had to be suspected in declaration 
of age around 26 years, considering that the 

maximum age for entry into sea service is 

usually 25 years we expect an increase below 
this age rather than above. This was a strik- 

ing difference we noted. 

Height and Weight.?The height of these 35 
men ranged from 60 to 68 inches and the 

average for the group was 61.2 inches. Their 

weights showed a range from 88 to 160 lbs., 
with an average of 122.43 lbs. Their standard 

height and weight should be 60 inches and 126 

lbs., respectively according to the insurance 

data (height and weight tables for Moha- 

medans worked out by the Oriental Life 

Assurance Co., India). The variation in the 

average height from the standard was not 

significant and they were considered to show 

normal distribution in height. 

Taking 5 lbs. above or below the standard 

weight of 126 lbs. as normal their weight dis- 
tribution was studied. It was found 6 

(17.1%) cases were in the normal range, 18 

(51.4%) were 20% underweight, 2 (5.71%) 
were below 20% underweight, 6 (17.1%) were 
20% over-weight and 3 (8.6%) were above 

20% overweight. This clearly showed the 

condition was commoner in incidence among 
the normals and underweights compared with 
the overweights and it was in conformity with 
the findings of others. 

Diet.?All these men were non-vegetarians 
and compulsory rice eaters. They formed a 

typical sample of the total population. 
Duration.?In 19 cases, duration was not 

known. In the other 16 cases this was cal- 

culated from the known date of the last 

examination, when they did not show glyco- 
suria. 3 cases had this condition for 4 years, 4 
cases for 3 years, 7 cases for 2 years and 2 

cases for 1 year. 

Previous history.?3 cases had a recorded 

history of hypertension and 2 cases had surgi- 
cal treatment for inguinal hernia within two 

years before they showed this condition. 

Other disabilities and diseases.?Along with 
glycosuria, 3 cases had chronic bronchitis, 7 
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cases showed hypertension and one case had 

both hypertension and chronic bronchitis. All 

the bronchitis cases had X-ray investigation of 

lungs and they showed no evidence of active 

pulmonary tuberculosis. Otherwise the whole 

group was physically fit and complained of no 
other symptoms relating to glycosuria ov any 

other disease. 

^Discussion 

The dimensions of the population under 

study were sufficiently large to draw some 

significant conclusions. The appearance of this 

"disorder at thfc rate of 1 in 20 cases of glyco- 
suria .suggested it was not very uncommon, 

though its incidence (0.094%) in the total 

population was very low. Though symptom- 
less, this clinical condition showed a fixed 

relationship with age, weight and occupation. 
Its rarity below 27 years was a characteristic 

variation noticed in Indian population. 

Joslin and others' (1941) found in America a 

very low number of 62 (0.34%) cases of renal 

glycosuria among 18,000 cases of melliturias 

they observed. This was one sixtieth of our 

finding. Judging by their standards, we 

would get only 5 cases suggesting an inci- 

dence still 10 times higher than theirs. Blotner 

and Hyde (1943) in America, studying glyco- 
surias in 45,650 selectees between 18 to 45 

years reported 367 (0.8%) cases of glycosuria 
of which 33 (9%) were of renal glycosuria. 
Their incidence rate was about half of ours 

and their diagnostic criteria were different. 

But it had to be noted that they found their 
greatest incidence in 20 to 29 years age group 
in which we would expect to find our least 

incidence. Keeping and Lawrence (1947) 
analysing 782 cases of glycosuria in an unesti- 

mated population of army recruits in England 
aged 18 to 45 years recorded 510 (65%) cases 

of renal glycosuria. Their criteria closely 
agreed with ours and the results were readily 
comparable. Their incidence of this condi- 

tion was far greater than ours. 

The wide difference in the results of these 

surveys in different countries could not be 

wholly attributed, to differences in the stan- 

dards and procedures, or lapses in the technique 
and registration of related data, or to trickery 
resorted to by the examinees. Also other ex- 

planations should be sought, than the racial 

differences, though they might exist to some 

extent. The times, places, and circumstances 

under which these surveys were conducted 

might provide a possible clue in the incidence 

of this disorder. Our recent survey stood iri 
contrast to the those conducted in England and 
America> during the war time amoiig, conscripts 
and recruits to the Armed Services. Stress and 
strain experienced by these countries accordiiig 
to their situation in time and place, in the war 

might be important in explaining the differ- 

ences in the results. Similarly, high increase 
in the incidence of other, definite or possible 
psycho-somatic disorders, in the Armed Forces 

during the war was recorded. The chronicity 
of renal glycosuria, a familial history some- 

times, and its frequency in the younger genera- 
tion?^ during the war time, would they lend 

support to the consideration of emotion as one 
of the significant factors in the causation of this 
disorder? 1 ; ; 

tJi 

Summary 

334 cases of glycosuria detected among 

37,218 Indian Seamen aged 18 to 65 years 
revealed 36 cases of renal glycosuria and they 
formed the material for this study. 
Renal glycosuria was characterstically related 

in incidence with age, weight and occupation. 
Its absence below 27 years age was a signi- 
ficant variation noted among Indians. 

A possible explanation, that needs further 

investigation, is suggested for explaining the 

differences, in the incidence of this disorder. 

Extensive surveys and continued observa- 
tion of these cases, it is believed would reveal 
valuable information to assess the significance 
of this disorder in relation to other melliturias. 
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