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Quality control of home
monitoring of blood glucose
concentrations

Home monitoring of blood glucose concentrations with reagent
strips with or without a meter is widely used in the treatment of
diabetics. The accuracy of the reagent strips and meters and the
patients' ability to use them can be easily examined in the laboratory,

Comparison of home and laboratory estimates of blood glucose concentrations in 24 patients

Compliance with filter paper technique Range of blood glucose Correlation
Case No on filter paper coefficient Significance

Unsatisfactory Missed Satisfactory (mmol/l) (r)

BM strips
1 0 2 12 2-5-15-0 0-89 p<0 01
2 0 1 13 2-6-14-8 0-88 p<001
3 0 0 14 6-1-14-4 0-94 p<0 01
4 0 6 8 2-1-18-2 0 90 p<0 01
5 3 0 11 3-8-10-5 0-87 p<001
6 1 0 13 5-5-18-7 0-58 p<0 05
7 1 0 13 3-2-12-0 0-97 p<0 01
8 2 0 12 4-7-13-6 0-68 p < 0-02
9 0 0 14 1-8-13-8 0-69 p<0 01
10 12 0 2 8-8-19-7 0-64 p<0-05

Dextrostix and Glucochek
11 0 0 14 2-5-12-1 0 94 p<0 01
12 0 0 14 2-4-19-2 0-94 p<0 01
13 2 0 12 4-8-13-8 0-87 p<0 01
14 3 0 11 2-7-18-0 0-96 p<0 01
15 1 0 13 2-5-13-4 0-96 p<0 01
16 1 0 13 2-3-15-8 0-96 p<0 01
17 6 2 6 2-6-19 9 0-96 p<0 01
18 0 0 14 4-4-18-1 0-83 p<0 01
19 0 0 14 2-8-10-8 0-96 p<0O01
20 0 2 12 2-7-15-0 0 97 p<0 01
21 0 0 14 2 3-11 2 0-92 p<0 01
22 5 0 9 1*9-15-7 0 97 p<0 01
23 8 0 6 3-2-15-0 0.91 p<0-02
24 0 0 14 2-8-12-9 0-87 p<0 01

Conversion: SI to traditional units-Blood glucose: 1 mmol/l 18 mg/100 ml.

but this gives no information about the quality of the patients'
readings at home. We used blood samples on impregnated filter
paper''2to examine the reliability of patients' readings at home.

Patients, methods, and results

We asked 24 patients with more than one year's experience of home
monitoring of blood glucose concentrations with either BM 20-800 strips
(Boehringer Mannheim) or Dextrostix (Ames) in conjunction with the
Glucochek reflectance meter (Medistron) to collect an additional blood
sample on to filter paper (Whatman 31 ET CHR) each time they made their
usual estimation of blood glucose concentration. They did this over two
days obtaining a blood glucose concentration profile containing a total of
14 readings, and posted the filter paper strips with their readings to this
hospital. Blood glucose concentrations in the filter paper spots were assayed
enzymatically using an autoanalyser (Technicon), the within batch co-
efficient of variation of the method being 5-9%.2 The home readings of
blood glucose concentrations were compared with the laboratory estimates
using Spearman's rank correlation, and the correlation coefficient was
calculated (table). We defined a satisfactory result as a set of six or more
technically acceptable paired samples yielding a correlation coefficient
greater than 0-9 over a range of blood glucose concentrations of 8 mmol/l

(144 mg/100 ml). Doctors and specialist nurses were asked to rate their
patients' expected performances on a scale of 0 to 10; the average score
for each patient was then compared with their correlation coefficient (table)
by Spearman's rank correlation.
A poor but significant relation existed between performance ratings and

the rank correlation coefficients (p< 0.01). There were considerable differ-
ences between patients, however, and only two (20%) patients using BM
sticks gave satisfactory results compared with 11 (78%) of those using
Dextrostix and Glucochek (table). Close scrutiny of the individual results
showed that poor readings occurred with both low and high glucose con-
centrations in patients using either monitoring method.

Comment

This small survey shows the need to review patients with un-
acceptably inaccurate readings and to check their equipment and
method of estimating glucose concentrations to detect and eliminate
the source of error. The visual acuity and colour sense of patients
making visual readings should also be investigated. Errors may be
caused by many things including unsatisfactory blood sampling, use
of reagent strips after their expiry date, poorly calibrated meters,
inappropriate handling of the strips, chemical contamination, and
psychological factors.
To achieve better control of diabetes, therefore, we recommend

the introduction of quality control for all patients who monitor their
blood glucose concentrations at home.
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