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M UCH interest has been aroused in the 'Dextrostix' (Ames) strip method for rapid
estimation of blood glucose. Cohen et al (1964), Rennie et al (1964), Oppenheimer

(1964), Marks and Dawson (1965) and Luntz (1965) gave differing views of the accuracy
of the test at different blood glucose levels but all agreed that it was worthy of trial in
screening surveys. Knox (1964 and 1965) and Sanders (1964) also commented favour-
ably on its use in this way. It was appreciated that the test might not always approximate
to laboratory standards but it was thought that a simple and rapid test for screening
for diabetics should have its place in the consulting room. As a blood sugar test dex-
trostix would be expected to yield more diabetics than a urine test for sugar (clinitest).

Our aims were: (1) To discover whether the estimation of blood glucose levels using
dextrostix would yield more diabetics than would the estimation of glycosuria using
clinitest.

(2) To review the evidence for the presence of a higher than normal prevalence of
diabetes in certain existing high risk groups. For many years we have been taught that
patients suffering from diabetes mellitus may give theirpresenting symptom as pruritus
vulvae, pruritus ani, recurrent boils or a carbuncle and it seemed therefore that these
would be suitable symptomatic groups to investigate.

(3) To study observer differences in dextrostix estimations in general practice by using
both patient and doctor as observers and assessing the degree of correlation between the
two readings.

Material and method
The 207 members and associates of the South-east Scotland Faculty were invited

to participate and 67 doctors furnished returns during the period June 1966, to August
1968.

All patients who were not known diabetics and who presented in the consulting
room for the first time with any of the complaints, pruritus vulvae, pruritus ani, recurrent
boils or a carbuncle were asked to return 12 to 2 hours after taking a substantial carbo-
hydrate meal (having emptied the bladder before the meal). A blood glucose estimation
was carried out using the dextrostix method viz: a large drop of blood obtained from
the ear lobe or finger was applied to the test area on the printed side of the Dextrostix
strip. After exactly one minute the blood was washed off in running water and the colour
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on the strip immediately compared with the colour chart* provided, to give a reading
most nearly corresponding to one of the six colour-block values between 40 and 200
mg/100 ml or over, e.g. 130 mg/100 ml. If the colour on the strip did not exactly match
a colour block on the chart the result was expressed as being between two blocks, e.g.,
90-130 mg/100 ml.

Both doctor and patient estimated the reading and the two figures, so obtained,
were recorded. A sample of urine voided at the same consultation was tested for sugar
using the Clinitest method and the result again recorded. If either Dextrostix reading
was 130 mg/100 ml, or over, or if the clinitest result was positive to any degree a full
50G glucose tolerance test was arranged, and the diagnosis of diabetes was based on the
result of this.

A screening level of 130 mg/100 ml was chosen as being within the limits for capillary
blood of the normal glucose tolerance test.

Results
Three-hundred and thirty-three cases were returned for final analysis. The age-sex

distribution in the various diagnostic categories is shown in table I. Twenty patients

TABLE I
AGE/SEX DISTRIBUTION IN THE VARIOUS DIAGNOSTIC CATEGORIES WITH THE NUMBER OF DIABETICS SHOWN

IN BRACKETS

Age Pruritus Pruritus Recurrent Carbuncles Combined Total
range vulvae ani boils conditions

M F M F M F M F M F

0-14 0 0 1 2 6 0 0 3 1 5 8
15-29 25 6 2 28 12 5 1 0 3 39 43
30-44 52 (4) 14 7 16 11 5 1 2 5 37 76 (4)
45-59 37 (5) 9 (2) 6 (1) 12 9 5 3 0 4 (1) 26 (2) 59 (7)
60-79 20 (8) 8 (1) 1 3 (1) 1 4 (2) 0 0 3 (1) 15 (4) 25 (9)

TOTAL 134 (17) 37 (3) 17 (1)1 61 (1) 39 19 (2) 5 5 16 (2)122 (6)211 (20)

out of 96 (20.8 per cent) over 50 years and six patients out of 237 under 50 years (2.5 per
cent) were found to be diabetic. Eighty-one glucose tolerance tests were carried out,
four because of the presence of glycosuria alone, 49 because of a dextrostix reading of
130 mg/100 ml or over, and 28 for both reasons.

TABLE II
DISTRIBUTION OF CASES IN DIAGNOSTIC CATEGORIES

Number of cases Diabetics Percentage prevalence

Pruritus vulvae .. .. .. 134 17 12.0
Pruritus ani .. .. .. .. 54 4 7.4
Recurrent boils .. .. .. 100 1 1.0
Carbuncles .. .. .. .. 24 2 8.3
Combined conditions .. .. 21 2 9.5

TOTAL .. .. .. .. 333 26 7.8

Table II shows the distribution of cases in their diagnostic categories and the number
and percentage prevalence of diabetics discovered by the screening in each.

*-The dextrostix colour chart now has 5 colour-blocks showing blood glucose values of 45, 90,
130, 175 and 250 or more mg./100 ml.
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Observer differences. (Table III). For purposes of calculation we have assumed
that results specified in the ranges have the following specific values: 40-65=52;
60-90=77; 90-130=110; 130-150=140; 150-200=175.

The table shows that there is very high correlation between the readings of doctors
and patients.

TABLE Ill
OBSERVER DIFFERENCES IN DEXTROSTIX ESTIMATIONS

Correlation
Patients' estimates Doctors' estimates coefficient

doctor/patient
estimate

Group No. of Mean S.D. Mean S.D.
cases

Pruritus vulvae .. .. 134 102.66 38.2 101.88 37.0 0.946
Pruritus ani .. . 54 99.33 32.6 97.78 33.0 0.949
Recurrent boils .. .. 100 92.79 24.5 93.71 24.1 0.865
Carbuncles .. .. 24 96.13 34.5 90.17 34.2 0.749
Combined conditions .. 21 99.38 27.7 97.95 26.3 0.876

S.D.=Standard deviation

Dextrostix readings. Table IV shows the distribution of Dextrostix readings of
all 333 cases. Where the readings differed the doctor's estimate was used in this table.
It will be noted that no diabetic (D) had a Dextrostix reading of less than 130 mg/100 ml,

TABLE IV
DEXTROSTIx READINGS

Dextrostix scale Pruritus Pruritus Recurrent Carbunckes Combined Total
vulvae ani boils conditions

mg glucose/J00 ml D ND D ND D ND D ND D ND D ND

Under3 .. .. 0 96 0 42 0 82 0 20 0 14 0 254
130 .. .. .. 1 16 0 7 0 14 1 1 1 5 3 43
130-150 .. .. .. 1 2 1 1 0 2 0 1 0 0 2 6
150 .. .. .. 6 3 0 0 1 1 0 0 1 0 8 4
150-200 .. .. .. 1 0 1 0 0 0 0 0 0 0 2 0
200 and over .. .. 8 0 2 0 0 0 1 0 0 0 11 0

ITOTAL .. .. ..17117 450 1 99 222 2 19 26 307

D=Diabetic ND=Non diabetic

and that no non-diabetic (ND) had a reading ofmore than 150 mg/100 ml. Seventy-nine
patients had readings of 130 mg/100 ml or over and of these 26 proved to be diabetic.

Glycosuria. Table V shows the results of urine tests for glycosuria in all 333 cases
in the various diagnostic categories. Each category is subdivided into diabetic (D) and
non-diabetic (ND) patients. Thirty-four patients had glycosuria and of these 25 were
proved to be diabetic.

Whereas 73 per cent of diabetics showed one or two per cent of glycosuria, one
proven diabetic had no glycosuria and two had only 0.25 per cent.

Dextrostix readings and glycosuria (combined criteria)-Having failed to confirm
that recurrent boils is a high risk category for diabetes the results for patients with this
complaint are excluded from table VI. In compiling this table an attempt was made to
find a combination of Clinitest and Dextrostix readings on which a diagnosis of diabetes
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TABLE V
GLYCOSURIA

Glycosuria mg/100 ml Pruritus Pruritus Recurrent Carbuncles Combined Total
vulvae ani boils conditions

D ND D ND D ND D ND D ND D ND

0 I 0 116 1 47 0 94 0 22 0 19 1 298
0 0 1 2 0 2 0 0 1 0 2 4

0 0 1 0 2 1 0 0 0 2 3
2 *1 0 0 0 **I 0 0 0 0 2 2

1.. .. .. .. ~~3 0 1 0 1 0 0 0 0 0 5 0
2.. .. .. .. 11 0 1 0 0 0 1 0 1 0 14 0

TOTAL .. .. .. 171 417450 1199 2 221 2 19 26 307

D=Diabetic ND=Non diabetic
*Pregnant **D/Stix 130 G.T.T. normail

could be made with as much certainty as possible. It can be seen (a) that four out of a
total of 28 patients with glycosuria proved not to be diabetic; (b) that 27 out of a total
of 52 patients with Dextrostix readings of 130 mg/100 ml and over, proved not to be
diabetic and (c) all patients in our series with glycosuria of 0.75 per cent or more and a
dextrostix reading of 150 mg/100 ml or more, proved to be diabetic (18 patients). Seven
proven diabetics had either Clinitest or Dextrostix readings lower than these levels.

TABLE VI
DEXTROSTIX READINGS AND GLYCOSURIA (COMBINED CRITERIA)

Dextrostix Glycosuric
reading __

Nil 0.25% 0.50% 0.75% 1.0% 2.0% Total

ND D ND D ND D ND D ND D ND D ND D

Under130 ..179 0 2 0 0 0 0 0 0 0 0 0 181 0
130-150 ..22 0 0 1 0 2 *1 0 **1 1 0 1 24 5
150 and over. . 3 1 0 1 0 0 0 2 0 3 0 13 3 20

TOTAL *!204 1 2 2 0 2 1 2 1 4 0 14 208 25

ND=Non diabetic D=Diabetic
*Pregnant **Low renal threshold

Discussion
By and large the family doctors who furnish returns in a trial such as this are either

interested in the subject or otherwise research-minded. It is difficult to avoid the possi-
bility of selection of cases by such doctors and this constitutes a possible source of bias.

None of the doctors taking part in the trial reported any difficulty in obtaining
patients' co-operation in returning for Dextrostix estimation. The test is not time-con-
suming and is easy to carry out. The result is immediately available and avoids the
necessity of taking a specimen to the laboratory or collecting point. In general practice
this last factor frequently acts as a deterrent to a doctor who would otherwise like to
investigate his patients himself. On these counts, therefore, dextrostix is a suitable
screening agent for use in general practice but it is more expensive than clinitest, a point
which will be noted by the general practitioner.
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Table I shows a rising prevalence of previously unknown diabetes occurring after
the age of 30 years in the groups studied. According to Pinsent (1963) all surveys have
shown diabetes to be of far more frequent occurrence in patients over the age of 50
years.

The prevalence of undiscovered diabetics in the general population was found by
the College of General Practitioners (1962) to be 0.7 per cent. Our percentage prevalence
(table II) for patients with pruritus vulvae (12 per cent), pruritus ani (7.4 per cent),
carbuncles (8.3 per cent) and combined conditions (9.5 per cent) show a significantly
raised detection rate but the figure for cases of recurrent boils (one per cent) is not
significantly different.

In our series, observer differences (table III) showed a high correlation between
the readings of doctors and patients. This is in agreement with the findings of Rennie,
Keen and Southon (1964), Marks and Dawson (1965) and Alberti et al (1965), although
MacKay et al (1965) considered that observer error could play an important part in the
accuracy of results. Patients can co-operate reliably in estimating their own Dextrostix
readings, and this may well have implications in assessing the future role of patients in the
control of their own therapy.

All cases (79) showing a Dextrostix estimation of 130 mg/100 ml or over (table IV)
were followed up by glucose tolerance test and 26 (33 per cent) were proved to be dia-
betic. No proved diabetic had a Dextrostix estimation of less than 130 mg/100 ml. No
non-diabetic had a Dextrostix estimation of more than 150 mg/100 ml.

All cases (34) of glycosuria (table V) were follwed up by glucose tolerance test and
25 (74 per cent) were subsequently proved to be diabetic. One diabetic had no glycosuria
but did have a high Dextrostix estimation (200 mg/100 ml or over). In our series a further
two diabetics had only 0.25 per cent glycosuria. (As the American Diabetes Association
(1964) points out, a negative urine test, even after a full meal, does not rule out diabetes.
They considered that a blood test two hours after a heavy carbohydrate meal or ingestion
of 75-100 gm of glucose provides the greatest reliability.)

Thus, using the presence of glycosuria as the sole criterion for glucose tolerance
testing, only nine patients were tested unnecessarily, but one diabetic would have been
missed. On the other hand using a Dextrostix estimation of 130 mg/100 ml, and over,
as the criterion for glucose tolerance testing then 53 cases were tested unnecessarily,
but no diabetic would have been missed. These findings indicate that in screening high
risk groups the time-honoured test for glycosuria is still the most practical method for
the detection of diabetes, using one simple test only. No case with a Dextrostix reading
of over 150 mg/100 ml failed, on investigation, to lead to a diagnosis of diabetes. Our
results (table VI) show that every case with glycosuria of 0.75 per cent or more and a
Dextrostix estimation of 150 mg/100 ml or over was proved to have diabetes.

Our results confirm that in general practice the screening for diabetes of patients pre-
senting with pruritus vulvae, pruritus ani, and carbuncles will be rewarding, giving a ten to
seventeen-fold better detection rate than could be expected from total population
screening. The yield is especially high in pruritus vulvae. The classical advice that all
cases of recurrent boils should be screened for diabetes is not supported by our findings
(one diabetic in 100 cases), and this subject requires fuller study.

Conclusion
Dextrostix could fulfil a useful function in the consulting room particularly in the

absence of laboratory facilities. In the detection of diabetics in general practice Clinitest
should be used in the first instance. If the test is positive a full glucose tolerance test
should be carried out. If the test is negative, the aglycosuric diabetic could be missed,
in which case Dextrostix should be used at a screening level of 130 mg/100 ml.
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In the complete absence of laboratory facilities the presence of glycosuria of 0.75
per cent or more and a Dextrostix reading of 150 mg/100 ml or over, might be regarded
as confirming a diagnosis of diabetes.

Summary
The suitability and reliability of the 'Dextrostix' strip test for glucose as a method

of screening for diabetics has been assessed in general practice. Patients presenting
with pruritus vulvae, pruritus ani, recurrent boils, carbuncles or any combination of
those conditions were studied; the blood glucose value 1 hours after a substantial
carbohydrate meal was estimated by Dextrostix and the urine passed at this time was
tested by 'Clinitest'.

The detection of glycosuria by Clinitest was a more reliable screening procedure
than a blood glucose level of 130 mg/100 ml or over, as estimated by using dextrostix,
but all patients with glycosuria of 0.75 per cent or more, and a Dextrostix reading of
150 mg/100 ml or more, were found, after glucose tolerance testing, to be diabetic. One
patient who had no glycosuria but a Dextrostix reading of 200 mg/100 ml or over was
subsequently proved to be diabetic.

In all, 7.8 per cent of 333 patients presenting with any of the above symptoms
suggestive of diabetes were found to have the disorder; 12 per cent of the 134 patients
having pruritus vulvae were diagnosed as being diabetic whereas only one of 100 patients
with recurrent boils was found to have diabetes; these figures may be compared with
0.7 per cent, the prevalence figure for undetected diabetes in the general population.

APPENDIX TABLE (showing table I in full detail)
AGE/SEX DISTRIBUTION IN THE VARIOUS DIAGNOSTIC CATEGORIES WITH THE NUMBER OF DIABETICS SHOWN

IN BRACKETS

Age Pruritus Pruritus Recurrent Carbuncles Combined Total
range vulvae ani boils conditions

M F M F M F M F M F

0-4 0 0 0 0 0 0 0 1 0 1 0
5- 9 0 0 0 2 2 0 0 0 0 2 2
10-14 0 0 1 0 4 0 0 2 1 2 6
15-19 0 0 0 11 4 1 0 0 0 12 4
20-24 11 4 1 7 5 2 0 0 1 13 18
25-29 14 2 1 10 3 2 1 0 2 14 21
30-34 15 (1) 5 3 8 6 1 1 0 5 14 30 (1
35-39 16 (1) 4 3 2 1 1 0 1 0 8 20 (1
40-44 21 (2) 5 1 6 4 3 0 1 0 15 26(2
45-49 11 3 3 (1) 5 4 1 0 0 2 (1) 9 20(2
50-54 16 (1) 3 (1) 2 2 4 2 1 0 0 7 (1) 23 (1
55-59 10 (4) 3 (1) 1 5 1 2 2 0 2 10 (1) 16 (4)
60-64 5 (2) 4 (1) 1 2 1 3 (1)0 0 3 (1) 9 (2) 10 (3
65-69 6 (3) 2 0 1 (1) 0 1 (1)0 0 0 4 (2) 6 (3
70-74 4 (1) 1 0 0 0 0 0 0 0 1 4 (1
75-79 5 (2) 1 0 0 0 0 0 0 0 1 5(2

TOTAL 134 (17) 37 (3) 17 (1) 61 (1) 39 19 (2) 5 5 16 (2)122 (6)211(20)
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Rural practice 1861

... Oh, yes! country doctor,-half a dollar a visit,-ride, ride, ride all day,-get up at
night and harness your own horse,-ride again ten miles in a snow storm,-shake powders
out of two phials, (pulv. glycyrrhiz. pulv. gum. acac. aa partes equales,)-ride back again if
you don't happen to get stuck in a drift,-no home, no peace, no continuous meals, no unbroken
sleep, no sunday, no holiday, no social intercourse, but one eternal jog, jog, jog, in a sulky,
until you feel like the mummy of an Indian who had been buried in the sitting posture, and was
dug up a hundred years afterwards! Why didn't I warn him about love and all that nonsense?
Why didn't I tell him he had nothing to do with it yet awhile? Why didn't I hold up to him
those awful examples I could have cited, where poor young fellows who could just keep them- h
selves afloat have hung matrimonial millstone round their necks, taking it for a life-preserver?

Oliver Wendell Holmes. Elsie Venner. A romance
of destiny. London. Routledge, Warne, and
Routled e. 1861. Po. 28.


