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Much information is available on the incidence of
glycosuria in selected populations-derived, for instance,
from recruits to the armed Forces, those volunteering
to have urine tests during " diabetes weeks," and women
during pregnancy-but the great difficulty of ensuring
a complete survey on any large and representative
sample of a whole population has resulted in a shortage
of information in this broader field. Wilkerson and
Krall (1947) in Oxford, Massachusetts; Kenny et al.
(1951) and Kenny and Chute (1953) in Canada; Schliack
and Weuffen (1960) in East Germany; Redhead (1960)
and Walker and Kerridge (1961) in Great Britain have
conducted surveys in which an attempt was made to
ensure complete cover of a representative sample of
the population. Actually, the proportions of the
population surveyed ranged from 54 to 81% only
(Table I). Redhead used a constructed sample of his
own practice.

TABLE I.-Resiults of Previoius Diabetes Surveys

Wilkerson and Kral
(1947)

Kennyetal. (1951)
Kenny and Chute*

(1953)
Schliack and

Weuffen (1960)
Redhead (1960) ..

Walker and Ker-
ridge* (1961) ..

College of General
Practitioners

Percentage New
Population Percentage of those Diabetics as

Tested Tested with Percentage of
Glycosuria those Tested

4,983 70-6 4-7 0-84
3,502 81-0 2-62 0-60

10,186 54 0 1-44 0-52

4,333 Not stated 2-74 055
1,991 Constructed 5*27 050

4,105

19,412

sample

81-0

95.5

4-8

2-66

0-67

0-69

* Children under 5 or 6 were excluded from these surveys.

The introduction of enzyme tests has greatly simplified
the task of urine-testing and has made it possible to
conduct surveys on large numbers by asking the subjects
to test their own urine. These tests are also much more
sensitive than the old chemical tests (Redhead, 1960)
and give fewer false-negative results. Although criteria
used to define diabetes have varied from survey to
survey, the findings suggest that in a community the
prevalence of known diabetes is about 0.5% and that
there are a further 0.5% of previously unknown cases
(Table I). It has up to now been assumed that the
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latter figure represents the total of those showing
abnormal glucose tolerance. In this report we present
the results of the standard oral glucose-tolerance tests
(G.T.T.) from patients who reported a positive enzyme
test (survey group) and also from a sample matched
for age and sex from those in the survey population
who did not report glycosuria (control group).

Method
Population Samiple.-Ten practitioners in and around

the City of Birmingham collaborated in the survey. Of
the 21,473 patients on the National Health Service lists
of these practitioners, 2,061 were found to have left the
district or died on the date chosen for the start of the
survey, and the remaining 19,412 constituted the survey
population, of whom 18,532 tested their urine (95.5%).
In Fig. 1 the age-sex distributions of the survey patients,
the 880 patients whose urines were untested, and the
general population of England and Wales are compared
and shown to be similar.
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FIG. 1.-Age-sex distribution of total survey population, non-
tested population, and England and Wales, 1959.

Screenting Test.-The screening test was an adaptation
of the method used in the pilot survey (Diabetes Survey
Working Party, 1959). Each patient was given a
glucose-oxidase paper strip contained in a glass vial
with silica-gel in the base and sealed by a plastic push-on
cap. Attached to each vial was a questionary on which
the patients were asked to record their names, ages.
and results of the tests. The vials were issued with a
strong stamped addressed envelope in which they were
to be returned to the practitioner after use. The
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A DIABETES SURVEY

instructions on the use of the enzyme test were as

follows:
Pass uirine about one hoLur after meal. Dip the

test stick in fresh urine for five seconds. Read the
colour after holding in the air for one minlte. and
put a ring rouLnd the answer.

No CHANGE BLUE OliJER COLOUR
Then place the stick in the bottle attached to this card
and return it to your doctor in the envelope provided.
During the first three months of the survey vials were

given for each member of the family of every patient
attending the general practitioners at routine surgery

consultations or home visits. In this way a personal
contact was made through a member of the family with
abouLt 75%' of the practice population. The remainder
were contacted by post. Reminder letters were sent out
during the subsequent three-months period to all those
who had not retuirned their urine tests, and the residual
patients still not co-operating were visited personally by
the general practitioner, stuLdents, or health visitors. All
patients reporting a positive test were asked to attend
hospital for interview, examination, and a G.T.T. Those
unable to travel were tested at home.

Conitrol Group froit the " Aglycos uric" Population.
-It was necessary to check the absolute efficiency of
the screening test and also to establish the relationship
of such factors as family history and obesity to diabetes.
This called for the establishment of a control group

of " normals," matched for age and sex with the known
diabetics and newly discovered glycosurics. Most of
these 610 patients have been weighed and questioned
and 123 have attended for G.T.T.s.

Gllcose-tolerance Test.-Fifty grammes of glucose
were taken after an overnight fast and glucose was

determined by Hoffman's method (Hoffman, 1937),
using a Technicon autoanalyser run at 30 readings p2r

hour. This method gives values which closely approxi-
mate true glucose. Capillary blood was taken fasting
and at -, 1, I1, and 2 hours. Because renal excretion of
glucose depends upon arterial rather than venous blood
levels, capillary rather than venous blood was thought to
be more satisfactory in elucidating the various causes of
glycosuria. Urine was tested fasting and at 1 and 2
hours for glucose by a modified Benedict's method
(" clinitest "), and the 1-hour specimen was also tested
by enzyme paper test.

Definitions
The categories used in the interpretation of the G.T.T.

were defined as follosss.
"Diabetic" Abiornmalityv: All those tests in which the

1-houLr capillary blood glucose figure exceeded 180
Img. ! 100 ml. and the 2-hour figure 120 mg./100 ml.

These have been subdivided into (a) florid diabetes
where the fasting value exceeded 130 mg. /100 ml.;

(b) G.T.T. diabetes where the fasting value was 110
to 130 mg.jibo ml.; and (c) G.T.T. diabetes where
the fasting Nalue was below 110 mg./100 ml.

lfMiscellaneolis " Abnormali'itv: These tests have
been subdivided into the following.

Grouip A, where the fasting value exceededc 110 mg./
100 ml. but the 2-hour figure was below 120
mg. I100 ml.

G('oup B, where the figure at 1 hours exceeded 160
mg.,j100 ml. anid the 2, or 1 hour or both of
these figures exceeded 180 mg./ 100 ml. while the
fasting level was below 110 mg./100 ml. and the
2-hour figure below 120 mg./100 ml.

BRrlisH
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Grouip C, where the 2-hour figure exceeded 120 mg./
100 ml. while the fasting and 1-hour values were
normal.

Lag-storage Curves: Level over 180 mg.' 100 ml. at
or 1 hour with fasting levels under 110 mg.,' 100 ml.,

1-hour figures under 160 mg./ 100 ml.. and 2-hour
figures under 120 mg./ 100 ml. Suibdivided into:
groutp 1, peaks at -' hour; and grouip 2, peaks at I hour.

Rental Glycosuria: Glycosuria found by clinitest, no
blood sugar being above the normal values (see below).

Normiial: No glycosuria using clinitest, although
enzyme test might have been positive. All blood values
normal-that is, below 110 mg. /100 ml. fasting, 180
mg./l00 ml. at 4 hour, 180 mg./100 ml. at 1 hour, 160
mg./100 ml. at 1 hours, and 120 mg./100 ml. at 2 hours.

Unclassifiable: Results not conforming to any of the
above categories.

Results
Of the 493 patients who reported positive tests in the

suLrvey group, 465 (94%) attended the hospital for
interview, examination, and a G.T.T.
Table II shows the results. Also included are the

numbers of known diabetics and the percentage rate
of abnormality for the population studied.

TABLE II.-G.T.T. Results int Sur-vey Group

No. Rate Per Cant. ofNo.° Tesied Population

Known diabetics .119 0-64
Discovered" diabetic " abnormality 127 0-69

Florid .. 55
> 10 mg. fasting .. 24

ItO10 .. 48
"Miscellaneous" abnorimality 70 0-38
A ... 16
B 2..0
C ... 34

Lag storage 100 0-54
-'-hour peak 68
1- ...32

Renal glycosuria .. .. 54 0-29
Unclassifiable 6 003
Normal .. .. 108 0-58

'rotal .. .. 584 315

" Diabetic " Abnormalities

Reports of previous survey work can be criticized
for not making enough distinction between the discovery
of obvious diabetes and the discovery of a trivial
abnormality of glucose tolerance, the significance of
which is hard to assess. We have chosen a fasting blood
glucose of more than 130 mg./100 ml. as indicating
florid abnormality, feeling that at this figure all would
agree that the diagnosis. is beyond doubt. There were

55 such cases out of the 127 labelled diabetic-one for
every two patients already known to have diabetes in
the population studied (Table II).

Ffg. 2 gives the superimposed blood-glucose values
in those showing a florid abnormality. Evidently all
the curves in which the fasting levels were in excess
of 130 mg./ 100 ml. are highly abnormal. In four the
fasting value exceeded 300 mg./100 ml. and in 17 it
lay between 200 and 300 mg./100 ml. Of the 55 with
florid abnormality, 23 were symptomless while 32
(approximately 60%/, ) had symptoms. Sixteen were

thirsty, 9 had pruritus, 8 had lost weight, and 22
considered they were unduly tired or had combinations
of these complaints. Three had diabetic retinopathy
while six had clinical evidence of occlusive arterial
disease affecting coronary, cerebral, or femoral vessels.
At a mean interval of approximately one year after the
date of discoverv four had died, two were receiving

1498 JUNE 2, 1962
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FIG. 2.-Florid diabetes. In this and in subsequent figures of
similar form the thick black line represents the upper limits of

normal.

insulin, 13 were having oral treatment, while the rest
were managed on diet alone.
Of the 72 cases classed as having G.T.T. diabetes

(Fig. 3) 24 had a fasting level of 110 to 130 mg./100 ml.
400 r A r B
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FIG. 3.-G.T.T. diabetes fasting values (A) 110 to 130 m-./
100 ml.; (B) under 110 mg./100 ml.

and the 2-hour figures ranged from 120 to 220 mg./100
ml. In the other 48 cases the fasting level was below
110 mg./100 ml. and the 2-hour figures ranged from
120 to 330 mg./100 ml. Some of the fasting values
were as low as 80 mg./ 100 ml. and many were below
100 mg./ 100 ml., confirming that a normal fasting value
is compatible with later abnormality. In only 8 of the
72 cases did the 1 i-hour figure fall below 160 mg./100
ml., indicating that a reading take>n at an intermediate
point in time nearly alwxays confirms an abnormally
high 1- or 2-hour figure. Only 12 patients with G.T.T.
diabetes were considered to have mild diabetic
symptoms. They have been treated by diet only as
have those who were much overweight. The rest were
advised to ignore the abnormality, btut particular
importance is attached to their follow-up.

" Miscellaneous " Abnorma!ity

The miscellaneous group includes three types of
glucose-tolerance curve, all of which have beeii view,d
with suspicion, though there is no definite evidence that
they regularly lead to clinical diabetes. Group A, 16
curves with an initial blood sugar above 110 mg./ 100 ml.
but ending below 120 mg. /100 ml. at 2 hours. Group B,
20 curves with normal fasting and 2-hour figures but
with high figures at 2 or 1 hour and 12 hours. Group C,
34 curves with normal fasting and one-hour figures,
but ending above 120 mg. /100 ml. at 2 hours (Fig. 4).

Lag Storage

The term " lag-storage " curve was first used by
McLean (1922), and in spite of its unfortunate pictorial
image-of a curve which lags, the exact opposite of
what is intended-the name has somehow survived.
McLean suLggested that the cuLrve might be due to
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FIG. 5.-Lag storage with peak (A) half-hour, (B) one hour.
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extremely rapid absorption, and there is no reason to
doubt that he was right. The peak may occur at 2 hour
(68 cases) or at 1 hour (32 cases) (Fig. 5). Gastrectomy
was reCorded in seven cases, five with a 2-hour and two
with a 1-hour peak.

Renal Glycosuria
Renal glycosuria is defined by Marble (1959) as

glycosuiria occurring in every specimen of urine with
normal blood sugars, whereas Lawrence (1947) and
others have been content wifh glycosuria in the course

of a normal blood-sugar curve. Marble's definition,
with glycosuria even in fasting urine, makes renal
glycosuria a rarity and there are only two such cases

in this survey. The reason for not accepting a wider
definition is that one is bound to include thereby a large
group of undefined cases, so making the term vague
and unsatisfactory. This objection seems valid for the
American workers who use venous blood samples and
so fail to see the lag-storage effect, which in fact they
do not recognize as a cause of glycosuria. We have
accepted the definition of Lawrence and classed as renal
glycosuria all those curves which did not rise above
our normal values at any time, though glycosuria was

shown by clinitest-a total of 54.

Normal

In the Survey Group 108 patients who had nor-mal
G.T.T.s did not pass detectable sugar during the course
of the test. These patients, 20%0,' of those reporting
glycosuria, either misread or contaminated their tests
or passed glucose intermittently 16 were pregnant and
II of them had their G.T.T. after delivery.

UnclassifiabWe
Only six patients had G.T.T.s which did not conform

to any of the above categories. Judging by their shape
these were duie to technical errors.

Age and Sex

Fig. 6 compares the age-and-sex distribution of the
various categories, the data being given as a rate of
abnormality per cent. of the population tested for the
age-groups 0-29, 30-49, 50-69, and 70 and over. The
well-known fact that diabetes is a di8order of the elderly
is clearly illustrated, it being roughly eight times as

common over the age of 50 as under. This is as true
for those with a newly detected " diabetic " abnormality
as it is for known cases. For known diabetes, under
the age of 50 the sex incidence is about equal. Over

MEN p WOMEN

2-0 KNOWN FLORID G.T.T.
DIABETES DIABETES DIA

'.5

Z 0-5

0

0 - 30- 50- 70 + O- 30- So- 70+ O- 30- 50- 70+

2-0 -MISCELLANEOUS LAG STORAGE RENALL~~~~~~~~~~~~EAGLYCOSUkIA
U.

10

0'5 a . >Lu.
0- 30- 50- 70 + 0- 30- 50- 70 t 0- 30- 50- 70 +

FIG. 6.-Distribution of the various cat:egories per cent. of
populition tested.
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50, and allowing for the natural excess of elderly women
in the population, diabetes is diagnosed more commonly
in women than in men. In those in whom a florid
abnormality was discovered, however, the sex incidence
was equal, while over 50 there was a significant excess

(P<0.05) of men over women in the G.T.T. diabetes
gr oup. Lag-storage curves were strikingly more

common in men than in women, and the highest
incidence was found in those aged 30-49. Thosz with
renal glycosuria were also much younger and once more

males predominated at all ages. This is espec.ally so

because six of the women were pregnant and in them
the renal glycosuria was presumably a transient finding.

Family History of Diabetes

Table III shows the numbers who remembered having
a parent, or sibling, or offspring with diabetes in each
of the categories. The rates of affected first-degree
relatives in newly diagnosed diabetics attending the

TABLE III.-Percenttage of Parents, Siblinigs, or Offspr-tig Known
to Have Diabetes

Total

Newly diagnosed diabetics
attending hospital clinic
in 1960 714

Known cases in survey
population 119

" Diabetic " abnormality
discovered in survey 127

" Miscellaneous"
abnormality 70

Lag-storage curves 100
Renal glycosuria 54
Normal .. 108
Control population .. 543

First
Degree
Relative
Affected

162

31

17

9

6
2
9

38

22'7

26 1

13-4

129J
6-01
37J
8.3
70

Si-nificance
of Difference
from COntrol
Population

P<0-0I

P<0-05

Not
signiificant

..I

There is no significant difference in the rate of affected fitst-degree relatives
within the bracketed groups.
The discrepancies ils the totals in Table II and IV are accounted for by the

fact that it has not yet been possible to question and weigh every one of the
610 people in the control group.

hospital clinic in 1960 and the rate in the control group

population are also included. It can be seen that,
compared with the known cases and those referred to
hospital with definite diabetic symptoms, a family history
of diabetes was less common in those in whom a
" diabetic " or " miscellaneous " abnormality was found
in the survey (P<0.01). In both of the latter categories,
however, a family history of diabetes was more common

than in those with lag storage and renal glycosurias
(P<0.05). In these groups the rate was the same as

that found in the control population and in those who
were normal in the survey.

Obesity

Table IV compares the proportion of cases in the
various groups whose weight at the time of examination
exceeded the 95th centile weight for sex, age, and height.
The normal standards are those of Kemsley (1952) from
data collected shortly after the end of the 1939-45 war.

TABLE IV.-Percenitage Exceedinig 95th Cenitile Weight for Sex,
Age, and Height (Keinslev, 1952)

Over 95th Centile
Total

No.

Newly diaqnosed diabetics attending
hospital clinic in 1960 .. 701 106 15-1

Known cases in survey population 113 14 12-4
" Diabetic" abnormality discovered in

survey .. 114 24 21'5
" Miscellaneous" abnormality 60 7 1 16
I a--storage curves 89 9 1 1n-1
Renal glycosuria .. 46 8 17 4
Control popalation. 519 48 9-2

1500 JUNE 2, 1962
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The fact that 9k-,t, of the control population exceed the
95th centile weight instead of the expected 5%Xo is
beli2ved to be the general experience since Kemsley made
h-s observations. In general there is surprisingly little
difference from the control population in all the groups,

but there is a significant excess of obese subjects in
those with newly detected diabetes (P<0.01).

Control Group Glucose-tolerance Tests
Table V gives the results of the G.T.T.s on the first

123 patients from the 610 in the control group. We
have no reason to believe that these patients are not
representative of the whole group, though the results

TABLE V.-Age Incidence of G.T.T. Abntor,nulities in Control
Group

Lag Storage or

Age Totals Abetic Miscellaneous
Abnormality

0-29 14 0 1
30-49 47 1 8
50-69 45 6 12
70+ 17 5 7

Totals 123 12 (9 8%) 28 (22 8°%)

from this relatively small number must be accepted
with some reserve. Of these 123 patients, who all
reported negative enzyme tests, 12 have shown a diabetic
type of abnormality (Fig. 7): 5 were men and 7 were

women; 11 were over 50: none had diabetic symptoms.

400
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nce in control group.

Although there were no examples of renal glycosuria,
a further 19 patients over 50 showed a lag storage or

".(miscellaneous" abnormality (Table V). This gives a

rate for all types of abnormality of 480% for those over

50 in the control grouip.

Glycosuria
The total of 493 patients reporting glycosuria in the

survey group gives a rate of 2.66% (Table I). Compared
with other surveys this is a low figure but it does not
include the 119 previously known diabetics whose
inclusion would increase this rate to 3.30%.

Table VI compares the extent to which glycosuria
by clinitest occurred duiring the G.T.T. in both the

TABLE VI.-Glycosuria During G.T.T. Usinig the Clinitest.
Comparison of Petrcenttge of Positive Tests in Suirvey atnd
Control Grouips

Survey Group Control Group

Type of Fasting 1I or More Fasting 1% or Moie
Abnormality Glycosuria at 1 or 2 Glycosuria, at I or 2

Trace Hours After Trace Hours Aftcr
or More 50 g. Glucose or More 50 g. Glucose

Florid .. .. 44-2 (52) 92-6 (50) 0 (1) 100 (1)
G.T.T. diabetes .. 2-9 (68) 33-3 (69) 0 (11) 0 (11)
All others .2. 0 (306) 153 (326) 0 (111) 0 (111)

The figures in pareiitheses slosw the number of urines tested.

survey and the control group. It is evident that the
only important cause of fasting glycosuria as measured
by clinitest is florid diabetes. The high rate of glycos-
uria for all survey group patients compared with
the low rate in the control group suggests that the
majority of patients who had appreciable glycosuria
capable of giving copper reduction were detected by
the survey method. With the enzyme test, however,
14 (11 %) of the 123 patients in the control group gave
a positive reaction at 1 hour during the G.T.T. Of
these, five had a diabetic typo of abnormality, two had
other abnormalities, while no fewer than seven had
normal tolerance. By self-testing, excluding known
diabetics, only 2.66% of the survey population reported
positive enzyme tests. There were in the control
population, therefore, at least four times as many
patients capable of producing a positive enzyme test
under the conditions of the G.T.T. than there were in
the survey group. If the purpose of mass testing is
to discover patients with gross glycosuria of 1% or more,
then the present survey m_thod is adequate, but the
method will not uncover the potential or latent diabetics
with intermittent or slight glycosuria. Moreover, we
think that the testing rate of over 95%,, would not have
been achieved by any other method.

In those who did not require reminder letters or
follow-up visits before the tests were returned (75%,
of the population), the rate of positive tests was 2.9%
compared with those who had to be reminded or visited
before responding, 2.3%. In a survey of a group of
patients in the final 5%-yo of the population in two
practices, the figure fell to 0.9% patients tested. The
final testing was carried out by health visitors and
students, who personally tested specimens of urine. This
falling off in the rate of discovered glycosuria is also
reflected in the cost of discovering a case of diabetes
in this survey. In the 75% of the population who
constituted the first group the cost per diabetic
discovered was just over £3, and in the final group
£8 lOs. The cost of four G.T.T.s must be added to
each of these figures, since, on average, only one
glycosturic in four was diabetic.

Prevalence of Diabetes
The findings of a rate for known diabetes of 0.64(/',

and previously unknown diabetes of 0.69% (Table I1)
is in close agreement with the results of previous surveys
(Table I), and the postal method of self-testing appears
to have been as successful as any other in the discovery
of undiagnosed diabetes. Any criticism of the screening
method is in fact a criticism of all screening methods
that have been used.

Until now it has been assumed that these rates
represent the total of those showing an abnormal glucose
tolerance. That this is not so is shown in Table VII,
which compares the estimated prevalence of patients

JUNE 2, 1962
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1502 JUNE 2, 1962 A DIABEI-ES SURVEY

TABLE VII.-Estinzated Prevalence Per Cent. of " Diabetic "
Glucose Tolerance by Age, in Known Diabetics, Survey
Grou p, and Control Grouip

Under 50 50 anid Ovcr
Known diabetics .. 0-21 (26) 1 54 (91)
Survey group f Florid 006 (8) 0879 (47)~~G.T.T. ~ 0.17 (21) 0-86 (51)
Control 11 G.TfT. Not known (1) 17.7 (11)

I_.
The figures in parentheses are the actual numbers who were found to be

abnoImal. Control figures are based on the first 123 patients selected from
the group at random.

with abnormal toleranice expressed as a rate per cent.
of the population. Of the total population over 50 years
of age, about a fifth have a "diabetic" abnormality.
Most of these (17.7%,0) were not discovered because they
did not have glycosuria under the conditions of the
screening test,

Discussion
It is necessary to resist the belief that the amount of

labour involved in this survey bears a direct relation
to the value of the product. Nevertheless it may have
contributed to knowledge of the prevalence of diabetes
in'this country by virtue of the large numbers examined.
The frequency of the various causes of glycosuria has
been shown. A substantial roll of individuals has been
collected with anomalies of G.T.T. whose follow-up
over the next twenty years will reveal the prophetic
significance of these often minor deviations from the
normal. A substantial number of patients have been
discovered with florid diabetes which needed treatment
when they were examined. They will have enjoyed
months, perhaps years, of better health as a result.
A decision has now to be taken either to continue

efforts to unearth every nminor abnormality of glucose
tolerance or to regard this investigation as a fact-finding
operation, now complete, leaving only the follow-up of
the marginal cases. The proportion of abnormal
standard tests is so high (Table VII) that one may
reasonably question the validity of this test in the
diagnosis. For this reason one may also doubt the
practical value of adding further loads, as in the
cortisone-G.T.T. test, in order to widen still further
the borderland of diabetes. The question to be
answered, is this: Does the test mean that this individual
is on the way to diabetes-with symptoms and compli-
cations-or not ? It is necessary to recognize the
disadvantages of disclosing symptomless "glucose
tolerance test" diabetes. The patient-for so he has
now become-is made aware of a defect which for him
may have all the unpleasant implications that diabetes
can arousle in the lay mind, such as coma, blindness, and
gangrene. If there is any serious doubt that these minor
abnormalities are likely to progress or that treatment at
this stage can modify such a progression, one should
hesitate before embarking on a detection drive. The
evidence that deterioration of abnormal tolerance to
true diabetes is the rule has not been convincingly
presented, nor has it been shown that early treatment
will halt this deterioration (Unger, 1957). Even the
diabetic vascular complications may well run an
independent cours'e over which treatment has no
influence.
On the other hand, a detection drive will reveal a

certain number of florid cases-.mostly with diabetic
symptoms-who can be relieved of these and of the
risk of infection. In addition the routine examination

of any patient with symptoms shouild include urine-testing.
If the object is to detect cases of significant diabetes
the field can be greatly and profitably narrowed by
questioning alone. The discovery of a family history
of diabetes, a history of obesity, the recollection by
women of a child weighing more than 10 lb. (4.5 kg.)
at birth, or the bearing of more than six children yields
groups which are known to be unduly susceptible to
diabetes. If, in addition, the search is restricted to those
who are more than 50 years of age, the proportion of
florid diabetics will sturely julstify such an effort and
justify its repetition at regular intervals.
More than all this we need to cultivate in general

practitioners an awareness of diabetes that is not often
engendered by their training as sttudents nor, for that
matter, by the standard literature. It is they who will
lhave to do most of the work, and it is they who should
be given suth facts as are available.

Summary
We invited 19,412 subjects, whose age-and-sex

distribution was represeIntative of the general population
of England and Wales, to test for glycosuria one hour
after the largest meal of the day, using a glucose-oxidase
test paper. Of these, 95.5% did so, and, excluding 119
(0.64%) known cases of diabetes, 493 (2.66%) reported
glycosuria: 465 of these had a standard 50-g. oral
glucose-tolerance test.

In 127 (0.69%) an undoubted diabetic type of
tolerance curve was shown. In 55 (0.30%,h) the fasting
blood sugar exceeded 130 mg./100 ml. and 32 (0.16%)
of these were complaining of diabetic symptoms ; 72
(0.39%) had G.T.T. diabetes, and a further 70 (0.38%)
had an abnormal curve the significance of which is
unknown. Those with a diabetic abnormality tended
to be elderly and fat. They gave a family history of
diabetes more often than a control population, although
less often than those with known diabetes. Men were
more commonly affected than women. The only
important cause of fasting glycosuria as measured by
clinitest was florid diabetes.
Of the 100 (0.54%) with lag-storage curves, 68 had

a blood-sugar peak at l hour and 32 at 1 hour. Renal
glycosuria was present in 54 (0.29%), but in onily two
was there a significant amount of glucose in the fasting
urine. Botlh these groups were younger than the
diabetics and many more men than women were affected.
In both a family history of diabetes was no more
frequent than in the control population.

G.T.T.s were also done on a matched control
population who had not reported glycosuria. Of the
first 123 tested, 12 have shown a " diabetic abnormality."
Of these, 11 were over 50 years, giving a prevalence
in approximately 20% of the elderly population. A
further 28% of those over 50 years had other
abnormalities of glucose tolerance.
The survey based on self-testing with an enzyme paper

test revealed the expected proportion of previously
undiscovered diabetes, and the method is therefore as
efficient as any other previously used. The findings in
the control group, however, indicate that over the age
of 50 the prevalence of a diabetic type of G.T.T. is
about 10 times imore frequent than has previously been
supposed. The significance of these minor abnormalities
of the G.T.T. has not been established. The value of
routine detection drives remains debatable.
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PREVALENCE OF GLYCOSURIA AND DIABETES MELLITUS*
A COMPREHENSIVE SURVEY IN AN URBAN COMMIUNITY

BY

JOHN HARKNESS, M.B., D.P.H., D.I.H.
D.Obst.R.C.O.G.

Medical Officer of Health, Halstead Urbani aiidi Rrlal Districts

In 1946 Wilkerson and Krall (1947) carried out the first
community diabetes survey. They tested 70.60% of the
population of 4,983 in Oxford, Massachusetts, and
found 40 known cases of diabetes and 30 new cases.
The total incidence was 1.4%,'. In Newmarket, Ontario,
Kenny et al. (1951) tested 810% of the population over
6 years of age and found the incidence of diabetes to
be 1.2%. They found 54 cases of diabetes, of which
21 were new cases. Since then mass screening surveys
have been carried out in the United States and Canada,
and in 109 surveys over Im. people have been tested.
The incidence of diabetes in these surveys has varied
between 1 and 1.5% (Joslin et al., 1959).

In this country Redhead (1960) tested a sample of
a general practice in Newcastle; 1,991 people were tested
and he found 19 cases of diabetes, of which 10 were
first discovered in his survey. More recently, in Ibstock,
Walker and Kerridge (1961) tested 810%' of the popula-
tion over 5 years of age and found 33 known diabetics
and another 25 unknown mild cases. Their survey
estimated that the total percentage of known diabetics
in lbstock is between 1.3 and 1.4%'.
The aim of the present survey was to ascertain the

prevalence of diabetes in Halstead, Essex, and to
discover any unknown cases. An attempt was also made
to classify tha cases of non-diabetic glycosuria.

Investigation
The survey was confined to the Urban District of

Halstead. Halstead is a market and industrial town
in north-west Essex and the 1951 census gave its
population as exactly 6,000. The aim of th- survey was
to test a specimen of urine of each of the resident
population. The testing of blood samples was also
considered, but the practical difficulties ruled this out.
The survey extended over one year. The field work

was done by two people-a recently retired health visitor
who had worked in the town for 10 years and myself.
,No effort was made to prepare the population by any
type of publicitv, but after the first few weeks' work

*A grant towards the cost of the field work was made by the
British Diabetic Association.

had been done it was well known that such a survey
was in progress.

Specimen bottles were delivered to each house in the
town, together with a duplicated letter signed by all
the doctors there. Four general practitioners work in
the town in two partnerships, and the majority of people
are patients of one or other of these partnerships. The
explanatory letter described the aims of the survey,
appealed for the co-operation of each person, and
included a form which was to be completed and returned
next day with the bottles. The form required the hous-
holder to fill in the name, age, and occupation of each
person in the house. Instructions were given to fill the
bottles one hour after the main meal of the day. Details
of any known diabetics in the house were obtained.
In some cases these known diabetics submitted speci-
mens for testing, but the majority did not. It was found
that some people had recently had a specimen of urine
tested. These included life insurance and antenatal
examinations and investigations in hospital or by the
general practitioner. It was decided that if the examina-
tioIn had been carried out within the past three months
a further test was unnecessary. In doubtful cases a
further sample was obtained. The bottles were collected
on the following day together with the form. The
electoral register was used as a basis for the survey
this wvas carried out street by street, and it was
occasionally found that the house did not appear on
the register as it had been unoccupied when the register
was compiled. In these cases the house was included
in the survey.

In the case of infants from whom it was impossible
to obtain a specimen of urine the mothers were asked
to press the end of a " clinistix " between two folds of
a wet nappy and note the colour change and return the
clinistix with the other specimens. All the urine speci-
mens which were collected were tested with clinistix.
The clinistix was dipped in the specimen of urine,
withdrawn, and placed on top of the specimen bottle.
If the end turned blue glucose was presont. The blue
colour normally develops within one minute, and in this
survey all the clinistix strips were left for two minutes
to allow the colotur change to develop. All the
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