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Urine analysis for glucose and protein: Are the requirements of
the new contract sensible?

D Mant, G Fowler

One of the requirements of the 1990 terms of
service for doctors in general practice is taking urine
samples and analysing them for the presence ofalbumin
and glucose as part of a health check. The health check
is to be carried out when a patient aged over 5 years
registers with a practice for the first time and every
three years thereafter in patients aged 16-74 who have
not consulted their general practitioner during that
period. As there is no scientific justification for selective
screening of people who do not consult their doctor
there is also an implicit requirement for three yearly
screening of patients who do consult. Presumably,
the urine analysis is intended to be done with a
dipstick.
The cost of urine analysis is not inconsiderable. A

dipstick for analysing glucose and albumin costs about
10 pence, but there is also the cost of the urine
container, of the time of the doctor or nurse, and of
following up those with positive results. Even small
costs become substantial when multiplied by 15 million
(assuming triennial screening for adults aged 16-74).
There are also other costs such as the inconvenience of
obtaining and dealing with urine specimens.

Doubts have also been expressed about the clinical
value of urinary screening for glucose and protein. The
World Health Organisation study group on diabetes
mellitus concluded in 1985 that "while routine urine
testing remains an essential part of clinical examination
of a patient, it is not appropriate for case finding."' Keil
and Moskowitz came to a similar conclusion for
proteinuria: "There are no studies to support routine
screening of asymptomatic individuals for pro-
teinuria."2 A recent editorial, however, argued that
routine analysis may be justified in certain situations,3
and it therefore seems timely to review the evidence for
the value ofscreening urine analysis in general practice.
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Potential benefits
Screening for glycosuria-The potential benefit of

screening for glycosuria is detecting covert cases of
diabetes mellitus. Elderly patients may have symptoms
of diabetes for many years only to present with
complications of the disease. To our knowledge,

however, no evidence exists showing that early
detection and treatment of asymptomatic diabetes or
impaired glucose tolerance will reduce the risk of
microvascular or macrovascular complications-or,
in the case of impaired glucose tolerance, deterioration
to diabetes.

Screening for proteinuria-Protein in the urine is
derived from excreted plasma proteins or from the
renal and genital tract. Commonly, proteinuria is
transient and benign-that is, related to exercise,
posture, or minor illness-or is associated with a
urinary tract infection.2 It rarely indicates an early
renal or haematological disease that requires treatment
or careful surveillance for the onset of treatable compli-
cations. Moreover, the value of discovering asympto-
matic infections of the renal tract remains debatable.
An extensive review concluded that most studies of
long term follow up of asymptomatic bacteriuria had
not shown a decrease in renal function in otherwise
healthy individuals and that screening and treatment
should be restricted to specific high risk groups such as
those with abnormalities of the renal tract or with
compromising medical conditions.4

Previous experience of screening for glycosuria
The maximum potential benefit of screening can be

assessed from the empirical data reported by previous
studies. Six community surveys (mostly based on
general practice lists) in which patients have been tested
for glycosuria were reported in the early 1960s.5-'0
The table shows the results of three studies reporting
age stratified results. In each case the urine was tested
initially by Clinistix (Ames, Stoke Poges). The criteria
for diagnosing diabetes was a fasting blood glucose
concentration >6 7 mmol/1,'0 a Harrison diabetic type
glucose tolerance test,5 '° or a fasting blood glucose
concentration >6-7 mmol/l two hours after a 50 g
glucose meal.' The predictive value of a positive test is
very low in patients aged <40, but in those aged ¢60 it
is about one in three-which may be acceptable for a
screening test. At the most, however, 2-4% of those
screened had positive results and the yield would be
expected to be much lower (perhaps fivefold) on

Results of three studies ofdiabetes in the community: prevalence ofglycosuria and undiagnosed diabetes according to age

Newcastle upon Tyne' Essex" Bedford'

Age No of % With % With previously No of % With % With previously No of % With % With previously
(years) patients glycosuria undiagnosed diabetes patients glycosuria undiagnosed diabetes patients glycosuria undiagnosed diabetes

<40 1238 0 1 2991 1*6 9451 3-6 0 3
40-59 503 0-6 1581 3-8 0-6 10469 3-9 1 1

>60 250 2-4 1231 6-7 2-0 5 433 5 2 2-0
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subsequent screenings at three yearly intervals. More
positive results and a lower predictive value were found
in men than in women.

Three subsequent studies from general practice have
been an extension of the practices' activities and may
reflect better what might happen in the average
practice."-" Unfortunately, only one of them can be
considered reliable," but the three studies reported
finding glycosuria with a dipstick in 2- 1%, 1-0%, and
1-5% of patients, with the proportion of new diabetic
subjects identified being O-2%, 03%, and O05% respec-
tively. Again, these figures were based on a single (pre-
valence) screening. A recent study from a practice which
attempted to supplement a case finding approach by
screening for glycosuria found three diabetic subjects
(fasting blood glucose concentration >7 mmol/l) from
572 attenders-a yield of 0 5%. "

A study by the Royal College ofGeneral Practitioners
in Birmingham assessed the sensitivity and specificity
of urine analysis for glycosuria.' For clinical diabetes
glycosuria is virtually 100% sensitive, and it is also
reasonably specific (98%) despite the large variation in
renal thresholds. A high specificity, however, does not
guarantee a high predictive value in a community
setting where prevalence of the disease is low and only
one in nine patients (11%) positive on testing had
clinical diabetes (fasting blood glucose concentration
>10 mmol/l).

Previous experience of screening for proteinuria
Assessing the immediate outcome of screening for

proteinuria is rather more difficult as there have been
few well conducted community based studies. The
best study from general practice is one in which 47 of
4061 patients (1 I%) were found to have significant
albuminuria (positive result by Albustix (Ames, Stoke
Poges) and salicylsulphonic acid test)," but new
chronic systemic disease was found in only one patient,
who had chronic lymphatic leukaemia. The only
important urinary tract disease discovered was infec-
tion, and in five patients this was described as pyelitis
or nephritis. Another study reported a higher propor-
tion of proteinuria (56/654, 8 6%) based only on
dipstick analysis and identified 10 urinary tract infec-
tions but no other disease (although testing for hae-
maturia in the same population showed that one
patient had a bladder tumour).'2 Coltman noted that
more than halfofthe 95 patients (5 -6%) with proteinuria
were suffering from urinary tract infections.1" Although
she claimed to have identified several other conditions,
including hypertension, bladder tumour, cardiorenal
failure, renal calculus, diabetes mellitus, rheumatoid
arthritis, myeloma, and duplex kidney, she did not
state whether these conditions were already known or
how the diagnosis and the causative association were
confirmed.

Interpreting these studies is difficult because of
differences in the populations screened, the definition
of a positive test for protein, and the definition of a
previously unknown significant disease, but they do
allow the yield of the screening to be estimated.
Previously unrecognised treatable disease other than
acute infection was found in 1 in 5000 patients" and
urinary tract infection in between 1 in 30 and 1 in 500.
Once again, it must be emphasised that these estimates
are based on only one screen.
No data are available to assess the sensitivity and

specificity of dipstick testing for protein to detect
serious treatable non-infectious disease. The sensitivity
for detecting urinary infection, however, has been
assessed as 36%. '5The specificity depends on the
threshold taken as positive, and we have found no data
for protein analysis alone. The sensitivity and specificity
for combined protein and blood testing, however, are

reported as 70% and 710% respectively when proteinuria
was defined as a trace of protein or more and 62% and
79% when it was defined as + or more. 16 The predictive
value of proteinuria for unrecognised urinary infection
in the general practice studies was 17%." 12

Screening in other settings
The results of screening in other settings must be

extrapolated to general practice with caution because
the yield and predictive value are dependent on the
prevalence of the disease in the population screened.
Nevertheless, several studies conducted outside the
United Kingdom merit attention. The variable number
of positive results for proteinuria seen in general
practices in the United Kingdom is also seen in other
community settings. In Sweden 3998 men and women
from an unselected population of 7090 were screened
for urinary protein and proteinuria was found in 13%
of those screened. In Israel 21 000 healthy employed
adults of working age (96% aged 20-65) were screened
and proteinuria was detected in 3-9% of women and
4-9% of men.'8 One reason for the variation in yield
could be the definition of proteinuria. A hospital based
study in South Australia found albuminuria in 9 9% of
those screened when it was defined as trace or more, in
0-8% when it was defined as + or more, and in 0 6%
when it was defined as + + or more."
A further study from Israel, although based on

microscopic examination for cells rather than dipstick
analysis, indicates the effect of repeat testing for
urinary abnormality in a healthy population. When
1000 air force staff were screened by microscopy
annually over a period of 15 years, 39% had at least
one positive test result for haematuria"4 and 32%
had one positive result for leucocyturia.2' After
15 years all subjects were active and free of urinary
symptoms and only two patients had been found to
have serious diseases; one had focal glomerulonephritis
and the other bladder calculus. Another patient had
cancer of the urinary tract, but this was diagnosed
by clinical symptoms rather than by the results of
screening.

Finally, even in a hospital setting the yield of
unrecognised treatable disease has been low. A hospital
outpatient department in Nottingham tested 5886
patients by dipstick for glucose, protein, and blood in
the urine and 30 (0 5%) patients were found to have a
previously undiagnosed disease; the diagnosis in one
patient with polycystic kidney disease and one with
hypertensive nephrosclerosis could probably be
attributed to finding a proteinuria alone.2'

Quality control
Despite the apparent simplicity of urine analysis

quality control assessments have shown poor reliability
in several clinical settings. Dipstick analyses of three
urine specimens sent to 66 wards and clinics in one
hospital's quality control study showed false positive
rates of 5% for protein estimation and 13% for
glucose estimation and false negative rates of 5% and
10%.22 Similarly, in a South Australian screening
programme in which screeners were asked to categorise
a urine specimen standard containing protein 1+
and glucose trace, incorrect results were recorded
by 19% of screeners for protein and 72% for glucose.23
False negative results for protein and glucose were
recorded by 9% of screeners.

Practical outcome
One repeated criticism of urine analysis screening is

that doctors take little notice of the results. Of 2024
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patients who underwent urine analysis when they were
admitted to hospital in Australia, 4% exhibited un-
expectedly abnormal results, but in only one third of
these was the attending doctor aware of the results and
fewer than one fifth had a further diagnostic test.24
None of the patients' treatments were altered. A study
in Vancouver reported that action was taken on fewer
than half of the abnormalities found through routine
urine analysis at admission,2" and one in California,
reported that in only one of 123 patients who under-
went routinely ordered urine analysis was necessary
treatment started.26 In another study abnormalities
were ignored by doctors in one third of the patients
with glycosuria and two thirds of those with
proteinuria.23 In general, this was either because the
cause was thought to be artefactual or because the
diagnosis was already clear. In only one case of
proteinuria did the findings lead to a reassessment of
the diagnosis.

Alternative tests
It could be argued that the government has chosen

the wrong tests, and if its aim is to detect hidden
urinary tract infections this is certainly true. Zilva
concluded in a review in 1985 that slight proteinuria is
an unspecific finding of no diagnostic importance and
that simple urine microscopy is much more useful for
diagnosing infection and chronic renal disease.27 Dobbs
and Fleming'5 illustrated that dipstick testing for
blood was more sensitive and testing for nitrite was
both more sensitive and more specific than testing for
protein in detecting urinary tract infections that had
been established by culture. A more recent study in the
elderly, showed that dipstick urine analysis for nitrite
and leucocyte esterase gave a sensitivity of 90% and a
specificity of 70%.28 The comparable sensitivity for
protein testing is less than 40%, and, although adding
protein estimation to the measurement of nitrite and
leucocyte esterase increased sensitivity to 97%, the
specificity was reduced to 34%.

Testing for haematuria is also likely to identify more
renal tract infections than testing for proteinuria. The
problems of high cumulative positive rates and low
predictive values, however, are common to both tests.
In a population based survey at the Mayo Clinic ofmen
and women aged ¢e35 between 1972 and 1978, 13% had
asymptomatic haematuria.29 Of these, only 2-3% had
serious disease-a predictive value of 18%. Most
patients with false positive results had undergone
invasive investigations. Ritchie reported that 303 of
10050 men being screened by the British United
Provident Association in the United Kingdom had
positive results by dipstick testing (3%)3°; the results of
255 of these patients were confirmed by further testing.
Of the 152 patients who could be traced, 59 had had no
further investigation and five had had serious disease
(bladder neoplasia (two patients), epithelial dysplasia,
renal calculus, and chronic reflux). It is difficult to
calculate a sensible predictive value with so much
missing data, but it is probably between 2% and 7%.
Finally, in a recently reported screening study in the
elderly, 123 (23%) of 578 men aged ¢60 had postitive
test results for haematuria in at least one of 10 weekly
urine tests by dipstick.31 Of 87 investigated, 45 had
some form of urological disease and four had treatable
bladder tumours-a predictive value for tumours of
3-5%. So, although screening for haematuria may
show more serious disease, it has a very high cost in
terms of unnecessary investigation and there is no firm
evidence that the earlier detection of renal disease
by screening has appreciably beneficial effect on
outcome.

Conclusion
There are four good reasons why the contractual

requirement to screen unselectively is not appropriate:
there is no clear objective for screening for proteinuria,
screening for glycosuria or proteinuria does not reduce
morbidity or mortality, the cost of screening in terms
ofunnecessary investigation is high, and quality control
and follow up are likely to be poor.

Urine analysis for glucose remains an essential part
of the clinical examination and may prevent doctors
from missing a diagnosis of diabetes mellitus.32 But
Zilva is clearly correct to conclude that "unselective
urine testing is a waste of resources and, as often
practised, frequently yields misleading results that are
ignored or misinterpreted."27 Professional consensus
could be achieved on the value of selective screening of
patients at high risk, such as the elderly. The debate
must centre on the definition of high risk groups, the
most effective method ofscreening, and the appropriate
clinical management of patients with positive test
results. The task is to encourage urine analysis in
patients in whom it is indicated.3 A contractual
requirement for unselective screening for urinary
protein and glucose will only undermine this objective.
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