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ABSTRACT
Objective To assess the cost effectiveness of self
monitoring of blood glucose alone or with additional
training in incorporating the results into self care, in
addition to standardised usual care for patients with noninsulin treated type 2 diabetes.
Design Incremental cost utility analysis from a healthcare
perspective. Data on resource use from the randomised
controlled diabetes glycaemic education and monitoring
(DiGEM) trial covered 12 months before baseline and
12 months of trial follow-up. Quality of life was measured
at baseline and 12 months using the EuroQol EQ-5D
questionnaire.
Setting Primary care in the United Kingdom.
Participants 453 patients with non-insulin treated type 2
diabetes.
Interventions Standardised usual care (control)
compared with additional self monitoring of blood
glucose alone (less intensive self monitoring) or with
training in self interpretation of the results (more intensive
self monitoring).
Main outcome measures Quality adjusted life years and
healthcare costs (sterling in 2005-6 prices).
Results The average costs of intervention were £89 (€113;
$179) for standardised usual care, £181 for less intensive
self monitoring, and £173 for more intensive self
monitoring, showing an additional cost per patient of £92
(95% confidence interval £80 to £103) in the less
intensive group and £84 (£73 to £96) in the more intensive
group. No other significant cost difference was detected
between the groups. An initial negative impact of self
monitoring on quality of life occurred, averaging −0.027
(95% confidence interval−0.069 to 0.015) for the less
intensive self monitoring group and −0.075 (−0.119 to
−0.031) for the more intensive group.
Conclusions Self monitoring of blood glucose with or
without additional training in incorporating the results
into self care was associated with higher costs and lower
quality of life in patients with non-insulin treated type 2
diabetes. In light of this, and no clinically significant
differences in other outcomes, self monitoring of blood

glucose is unlikely to be cost effective in addition to
standardised usual care.
Trial registration Current Controlled Trials
ISRCTN47464659.

INTRODUCTION
In the United Kingdom, as elsewhere in the world,
evidence shows an increased prevalence of type 2
diabetes. The global prevalence of diabetes has
reached 5%, with type 2 diabetes contributing 8595% of all cases.1 A recent UK study on trends in
numbers of diagnosed cases showed a more than 50%
increase between 1991 and 2001.2 In 2004, the number
of people with diabetes in the UK was almost 1.8
million (>3% prevalence), of whom over 1.5 million
had type 2 diabetes.1 A further one million people may
have undiagnosed type 2 diabetes.1 With the increasing
demand for better management of type 2 diabetes,
attention has focused on the potential benefits of self
monitoring of blood glucose. Despite inconclusive
clinical evidence of its effect in non-insulin treated
diabetes,3-5 self monitoring has been widely promoted
in clinical practice.6 7
Recently, self monitoring of blood glucose has been
shown to be the largest single component of management costs associated with implementing more intensive blood glucose control in the UK,8 with total costs of
providing test strips increasing from £85m (€108m;
$171m) to £118m between 2001 and 2003.9 Self
monitoring of blood glucose also represents a large
component of management costs in other countries.10
Improvements in haemoglobin A1c levels are
associated with reduced rates of long term complications from diabetes. Although these improvements
may lead to gains in quality adjusted life expectancy
and generate savings within the healthcare system, self
monitoring has opportunity costs, as the funds
allocated could potentially be used to finance other
aspects of the management of non-insulin treated type
2 diabetes. It is therefore important to establish whether
self monitoring represents a cost effective use of
resources. We carried out an economic evaluation of
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METHODS
Our economic analysis on self monitoring of blood
glucose in non-insulin treated type 2 diabetes used data
from the diabetes glycaemic education and monitoring
trial, which has been described in detail elsewhere.11
The trial was an open, randomised, three arm, parallel
group study of 453 patients with non-insulin treated
type 2 diabetes recruited from 48 UK general practices.
Briefly, consenting people with type 2 diabetes who
had haemoglobin A1c levels of 6.2% or more and who
were not using self monitoring more than once a week
were allocated to one of three groups: standardised
usual care (control group, n=152), use of a blood
glucose meter with advice for participants to contact
their doctor for interpretation of results (less intensive
self monitoring group, n=150), and use of a blood
glucose meter with training in self interpretation and
application of the results to diet, physical activity, and
drug adherence (more intensive self monitoring group,
n=151).
At 12 months the differences in haemoglobin A1c
levels between the three groups (adjusted for baseline
level) were not significant (P=0.12). The difference in
unadjusted mean change in haemoglobin A1c level
from baseline to 12 months between the control group
and less intensive self monitoring group was −0.14%
(95% confidence interval −0.35% to 0.07%) and
between the control group and more intensive self
monitoring group was −0.17% (−0.37% to 0.03%). Self
monitoring had no significantly different impact on
glycaemic control when comparing subgroups of
people defined by duration of therapy, diabetes related
complications, and health related quality of life using
the EuroQoL EQ-5D score. Patients allocated to less
intensive self monitoring were more likely to persist
with using the meter than those allocated to more
intensive self monitoring. Ninety nine (67%) of those
receiving the less intensive intervention and 79 (52%)
of those receiving the more intensive intervention
continued to use the meter at least twice a week for the
12 months of the study.11
We carried out an incremental cost utility analysis for
both self monitoring groups, with difference in costs
and in effects calculated in relation to standardised
usual care. The study perspective was that of the
healthcare purchaser, hence we included only direct
costs to the health service. To capture changes in life
expectancy and quality of life in one measure we
adopted the quality adjusted life year (QALY) as the
effectiveness measure.12
Data collection
We collected data on use of healthcare resources for
12 months before study baseline at the recruitment visit
and during the trial at follow-up times of three months,
six months, nine months, and 12 months. Information
page 2 of 7

was obtained on the frequency of self monitoring,
number and average duration of visits to a nurse, daily
doses of drugs taken regularly, and the variable of
“other healthcare resource use,” including primary
care (general practitioner and nurse consultations),
hospital care (visits to an accident and emergency
department, outpatient care, day hospital care, and
inpatient care), auxiliary health care (services of a
podiatrist, optician, or dietitian), and private health
care. These data were collected by means of patients’
blood glucose monitoring diaries, notes compiled by
nurses, and specific health service use questionnaires,
supplemented when necessary by information from
patients’ medical records. We recorded the duration of
consultations with a nurse and we adjusted the average
duration in each group to exclude strictly trial related
activities, such as trial administration and blood taking.
We included all 453 patients in the base case analysis.
For missing information on self monitoring of blood
glucose and drug use we carried forward the last known
value. We calculated data missing for any reason other
than loss to follow-up in the categories for other
resource use in Stata 9 by imputation, which was
conditional on randomisation group, age, sex, duration
of diabetes, and comorbidity.13 Our imputation of
missing data on length of contacts with nurses was
based on the adjusted values and was conditional on
type of contact and randomisation group.
Costs
We calculated costs by multiplying the volume of
resource use in each category by the associated UK
national level unit cost in 2005-6 prices (table 1).
Average costs were estimated in each arm of the study
for the 12 months before baseline and the 12 months of
follow-up in the trial. We then categorised each item for
resource use as part of the cost of the intervention
(including nurse intervention and self monitoring of
blood glucose), the cost of drugs, or the cost of other
healthcare resource use (including primary care,
hospital care, and auxiliary health care; table 1). We
calculated the mean costs of the intervention and drugs
across all patients in each arm of the study. To account
for patients lost to follow-up we adjusted the mean costs
of other healthcare use for censoring. 22 Differences in
costs between the groups during the 12 months of the
trial were adjusted for variations in the costs that
occurred during the 12 months before baseline.
Effects
We estimated the impact of the interventions on quality
of life using the EuroQol EQ-5D at baseline and at
12 months.23 The distribution of EQ-5D responses
across the different levels of each dimension was
calculated for complete cases, and we used a t test to
compare changes in the distribution between baseline
and 12 months between the groups. Mean utility values
were derived from EQ-5D responses using the UK
tariff.23 In the base case analysis we replaced missing
values by conditional multiple imputation in Stata 9.13
We assumed changes in mean utility values between
BMJ | ONLINE FIRST | bmj.com
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self monitoring of blood glucose using patient level
data on outcome and resource use from the recent
randomised controlled diabetes glycaemic education
and monitoring (DiGEM) trial.11
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Analysis
We undertook a within trial economic analysis, with
total healthcare costs and QALYs gained per patient
calculated for the 12 months of the trial period in each
of the three groups. All analyses were carried out on an
intention to treat basis using Excel (version 2003) and
Stata 9. We report results as means with standard
deviations or standard errors or as mean differences
with 95% confidence intervals. We used sensitivity
analyses to examine the effects of imputing missing
data and of observed deaths on the main results. We
have also included an analysis with an extrapolation of

Table 1 | Categories for resource use measured and their unit costs
Unit

Cost (£)*

Source

26

Curtis and Netten 200614

Meter

17.5

BMA 200615

Lancets (100)

3.4

BMA 200615

Test strips (50)

17.5

BMA 200615

Oral drugs per prescription

See source

Department of Health: prescription cost
analysis 200516

Insulin per unit

See source

BMA 200615

Dispensing fee

1.54†

Department of Health 200717

Intervention
Nurse per hour of client contact

Drugs

Other health care
Primary care (per surgery visit):
Doctor

21

Curtis and Netten 200614

Nurse

8

Curtis and Netten 200614

Doctor

60

Curtis and Netten 200614

Nurse

11

Curtis and Netten 200614

Emergency care

85†

NHS 200718

Outpatient care

96†

Netten and Curtis 200219

Day hospital care

100†

Netten and Curtis 200219

Primary care (per home visit):

Hospital care (per episode):

Hospital care (per day):
Inpatient: medical

269†

NHS 200718

Inpatient: surgical

496†

NHS 200718

Inpatient: other

288†

NHS 200718

Dietitian

35

Department of Health: NHS reference costs
2005-620

Optician

18.39

Department of Health: review body on
doctors’ and dentists’ remuneration 200421

NHS podiatrist

31

Department of Health: NHS reference costs
2005-620

Private podiatrist

50

Department of Health: NHS reference costs
2005-620

Private or allied healthcare professional

49‡

Relevant agencies

Auxiliary health care (per session):

£1.00 (€1.28; $1.98).
*Costs in 2005-6.
†Inflated to 2005-6 prices from published cost using Department of Health’s pay and price inflation indices.
‡Average of unit costs.
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the results to long term outcomes in an appendix,
available at www.herc.ox.ac.uk/downloads.
RESULTS
The main results are presented here. Additional
information to the economic analysis can be found in
supplementary tables A-C at www.herc.ox.ac.uk/
downloads.
Costs
Tables 2 and 3 summarise the results of the cost
analysis. The cost of monitoring in both self monitoring
groups at 12 months was similar (£96 in less intensive
group v £89 in more intensive group). Nurse time spent
on standardised patient care was significantly greater in
both self monitoring groups compared with the control
group (see table A at www.herc.ox.ac.uk/downloads).
The additional cost per patient over one year (including
10% opportunity cost for non-attended visits), however, was minor: £6 (95% confidence interval £1 to £11)
in the less intensive self monitoring group and £5 (£0 to
£10) in the more intensive self monitoring group. The
differences in overall costs for intervention were
statistically significant: £92 (£80 to £103) between the
less intensive self monitoring group and control group
and £84 (£73 to £96) between the more intensive self
monitoring group and control group (table 2).
Compared with baseline a substantial increase in
overall drug costs (£70 to £98) was evident in all three
groups. Although there was some indication that more
patients started using insulin in the more intensive self
monitoring and less intensive self monitoring groups
than in the control group (five, four, and one patients,
respectively), no significant differences were found
between the groups in the overall cost of diabetes drugs
(table 2).
For the variable of other healthcare costs, nine
patients (2%) had at least one item missing for the
12 months before baseline and 76 patients (17%) had
incomplete data over the 12 months of follow-up (see
table B at www.herc.ox.ac.uk/downloads). Table 3
presents the results of the base case analysis for the
other healthcare costs. A non-significant increase
occurred in the variable of other healthcare costs
between the period before baseline and follow-up,
averaging about £100-£150 per patient in each group,
which was mainly attributable to additional admissions
to hospital. During the 12 months before baseline the
total mean healthcare costs per patient, including
drugs, intervention costs, and other healthcare costs,
averaged £1042 for standardised usual care, £1048 for
less intensive self monitoring, and £1145 for more
intensive self monitoring. The costs increased by about
£300-£400 over the trial period to £1371, £1434, and
£1482, respectively. No statistically significant differences were found between the groups.
In summary, only the costs of the intervention
differed significantly between the control group and
the two self monitoring groups. All other changes in
costs between the groups during the 12 months of
page 3 of 7
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baseline and 12 month follow-up to be straight line
transitions. To estimate QALYs gained during the
study period we weighted survival times within the trial
by the average change in quality of life between
baseline and 12 months for each patient.12

RESEARCH

Standardised usual care group
(n=152)
12
months
before
baseline

12
months
trial
follow-up

Intervention:

—

89 (27)

Self
monitoring

—

Nurse
visits

Less intensive self monitoring
group (n=150)
12
months
before
baseline

12
months
trial
follow-up

89 (85 to
93)

—

181 (49)

10 (16)

10 (8 to
13)

—

—

79 (21)

79 (75 to
82)

Drugs:

444 (278)

534 (309)

Diabetes
drugs

98 (151)

Insulin
Other
drugs

More intensive self monitoring
group (n=151)
12
months
before
baseline

12
months
trial
follow-up

181 (173
to 189)

—

173 (68)

96 (37)

96 (90 to
102)

—

—

85 (20)

85 (81 to
88)

90* (66 to
114)

480 (311)

578 (342)

124 (163)

26* (12 to
39)

120 (178)

0

0.3 (4.0)

0.3 (−0.3
to 1.0)

346 (222)

410 (240)

64* (46 to
83)

Change

Difference
Less intensive
group v
standardised usual
care

More intensive
group v
standardised usual
care

173 (162
to 184)

92* (80 to 103)

84* (73 to 96)

89 (48)

89 (82 to
97)

86* (78 to 94)

79* (71 to 87)

—

84 (26)

84 (80 to
88)

6* (1 to 11)

5* (0 to 10)

98* (73 to
123)

452 (302)

522 (317)

70* (47 to
93)

9.4 (−24 to 43)

−20 (−53 to 14)

144 (191)

25* (10 to
39)

113 (173)

123 (170)

10 (−3 to
23)

1 (−18 to 20)

−14 (−33 to 5)

0

2.5 (20.7)

2.5 (−0.8
to 5.9)

0

4.8 (33.7)

4.8 (−0.6
to 10.2)

2.2 (−3.0 to 7.4)

4.5 (−0.7 to 9.7)

360 (241)

431 (279)

71* (49 to
93)

339 (253)

394 (264)

55* (35 to
75)

7 (−21 to 35)

−9 (−37 to 19)

Change

Change

£1.00 (€1.28; $1.98).
*P<0.05.
†Costs in 2005-6.

follow-up compared with the 12 months before baseline were similar.
Effects
The control group showed no significant change in
mean utility per patient during the trial. By contrast,
patients in both self monitoring groups showed
reductions in quality of life, which reached statistical
significance for the more intensive self monitoring
group. The negative impact of self monitoring resulted
in significantly lower quality of life in the more
intensive self monitoring group than in the control
group (difference −0.072, 95% confidence interval
−0.127 to −0.017; table 4).
The EQ-5D questionnaire was fully completed by
313 patients (69%), both at baseline and at the 12 month
follow-up. Analysis of the distribution of responses
across the different levels of each dimension indicated
that worsening of patients’ quality of life in the self
monitoring groups was likely owing to significant
increases in the levels of anxiety and depression
between baseline and the 12 month follow-up compared with standardised usual care (see table C at www.
herc.ox.ac.uk/downloads).
Sensitivity analysis
Exploratory analyses for the within trial evaluation
included assessing the effect of missing data imputation
and the imbalance between the groups in the number of
deaths. Changes in quality of life in the self monitoring
groups on the basis of complete cases showed similar
negative trends to the base case analysis: −0.037 (95%
confidence interval −0.080 to 0.005) for the less
intensive self monitoring group and −0.056 (−0.099
to −0.013) for the more intensive self monitoring
group. The variable of other healthcare costs based on
page 4 of 7

available cases only also remained similar to those in
the base case analysis (see table B at www.herc.ox.ac.
uk/downloads). QALYs gained during the trial were
not affected significantly in any group when people
who died during the trial were excluded from the
analysis (table 5).
DISCUSSION
In this economic evaluation, self monitoring of blood
glucose was significantly more expensive than standardised usual care for non-insulin treated type 2
diabetes. Although the mean lengths of visits to a nurse
were longer, the average intervention cost was lower in
the more intensive self monitoring group than in the
less intensive self monitoring group (£84 and £92,
respectively) owing to the higher losses to follow-up in
the more intensive self monitoring group. Furthermore, the analysis showed an initial negative impact of
self monitoring on quality of life. As the calculation of a
formal incremental cost effectiveness ratio is only
meaningful when the intervention is more costly and
more effective than the comparator, we do not report
ratios. Overall, the analysis implies that neither type of
self monitoring is likely to be cost effective if added to
standardised usual care.
The intervention costs did not include the costs of
initial nurse training as the average per patient cost of
the non-trial related elements was minor and the
training would be part of routine education. None of
the other healthcare costs were significantly different
between groups. The higher costs of visits to a primary
care surgery for the more intensive self monitoring
group than for standardised usual care may relate to the
observed changes in health status between the groups,
with a need to seek further support or advice, or may be
a chance finding.
BMJ | ONLINE FIRST | bmj.com
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Table 2 | Mean (standard deviation) costs† (£) of intervention and drugs and cost differences (95% confidence intervals) per patient with non-insulin treated type 2
diabetes receiving standardised usual care, less intensive self monitoring of blood glucose, or more intensive self monitoring of blood glucose
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Standardised usual care group
(n=152)
12
months
before
baseline

12
months
trial
follow-up

596 (66)

747 (130)

111 (7)

Doctor
home visit
Nurse
surgery visit

Other
health care

Less intensive self monitoring
group (n=150)
12
months
before
baseline

12
months
trial
follow-up

151 (−
−77
to 431)

567 (74)

676 (77)

100 (7)

−11 (−25
to 3)

110 (7)

8 (3)

9 (3)

2 (−5 to 9)

33 (3)

35 (2)

0.4 (0.3)

More intensive self monitoring
group (n=151)
12
months
before
baseline

12
months
trial
follow-up

109 (−
−93
to 297)

693 (120)

786 (145)

90 (6)

−20* (−36
to −5)

89 (5)

8 (2)

8 (3)

0 (−5 to 6)

1 (−5 to 6)

36 (3)

30 (2)

1.9 (1.2)

1.5 (−0.4
to 4.4)

0.8 (0.4)

10 (3)

12 (3)

2 (−5 to 9)

133 (19)

140 (18)

9 (2)

Difference
Less intensive
group v
standardised usual
care

More intensive
group v
standardised usual
care

93 (−
−173
to 347)

−41 (−
−396 to 257)

−57 (−
−447 to 288)

93 (6)

3 (−9 to
16)

−9 (−32 to 11)

14 (−5 to 34)

5 (2)

5 (2)

0 (−4 to 5)

−1 (−11 to 8)

−2 (−10 to 7)

−6 (−15 to
0)

28 (2)

32 (3)

3 (−3 to
11)

−7 (−17 to 2)

2 (−6 to 12)

0.5 (0.3)

−0.3 (−1.3
to 0.5)

3.2 (1.9)

1.1 (0.7)

−2.1 (−6 to
1)

−1.8 (−4.8 to 0.2)

−3.6 (−8.3 to 0.7)

11 (2)

9 (2)

−3 (−9 to 4)

16 (3)

14 (3)

−3 (−11 to
6)

−5 (−14 to 4)

−5 (−17 to 7)

7 (−35 to
54)

125 (16)

163 (29)

37 (−12 to
102)

132 (18)

161 (25)

29 (−24 to
87)

30 (−35 to 102)

23 (−47 to 93)

9 (3)

−1 (−8 to 7)

11 (3)

13 (4)

3 (−6 to
12)

5 (2)

9 (3)

4 (−3 to
10)

4 (−9 to 16)

5 (−6 to 14)

172 (54)

327 (121)

155 (−55
to 410)

143 (66)

267 (67)

124 (−61
to 304)

309 (111)

383 (137)

74 (−172
to 314)

−30 (−385 to 245)

−81 (−449 to 237)

5 (1)

4 (1)

−1 (−4 to 2)

5 (1)

3 (1)

−2 (−5 to 2)

9 (3)

4 (1)

−5* (−11 to
−0)

−1 (−6 to 3)

−4 (−11 to 2)

Change

Change

Change

Primary
care:
Doctor
surgery visit

Nurse
home visit
Hospital
care:
Emergency
department
Outpatient
Day
hospital
Inpatient
Auxiliary
health care:
Dietitian

17 (1)

19 (1)

2 (−1 to 4)

18 (1)

18 (1)

0 (−2 to 2)

17 (1)

18 (1)

1 (−1 to 4)

−2 (−5 to 2)

−1 (−4 to 3)

NHS
podiatrist

34 (4)

36 (5)

2 (−8 to
13)

44 (5)

42 (4)

−2 (−12 to
6)

44 (7)

36 (5)

−8 (−18 to
0)

−5 (−19 to 8)

−10 (−25 to 4)

Private
podiatrist

43 (11)

28 (7)

−16* (−34
to −1)

29 (8)

21 (6)

−8 (−22 to
5)

26 (8)

16 (5)

−10* (−20
to −2)

7 (−14 to 30)

6 (−12 to 25)

Private
health care

19 (6)

25 (10)

7 (−8 to
22)

27 (7)

14 (5)

−13 (−27
to 1)

10 (3)

15 (6)

5 (−3 to
16)

−20 (−40 to 1)

−1 (−19 to 16)

Total health
care‡
‡

1042 (70)

1371
(136)

329* (103
to 625)

1048 (82)

1434 (84)

387* (188
to 573)

1145
(127)

1482
(150)

337* (77
to 588)

58 (−
−305 to 349)

8 (−
−381 to 354)

Optician

£1.00 (€1.28; $1.98).
*P<0.05.
†Costs in 2005-6.
‡Includes intervention and drug costs.

Strengths and limitations of the study
This study is a prospectively designed economic
evaluation of information collected on all relevant
items of healthcare resource use and quality of life in a
randomised controlled trial. The base case analysis
used the full imputed dataset but we also did available
and complete case analyses on costs and effects,
respectively. We adjusted the incremental costs and
outcomes for baseline variations between the groups
and we used sensitivity analysis to assess the effect of
uncertainty surrounding some aspects of the costs and
effects.
The estimates of costs and effects reported here are
averages for the routine recommendation to use self
monitoring across reasonably well controlled patients
with non-insulin treated type 2 diabetes. These results
BMJ | ONLINE FIRST | bmj.com

may not reflect the costs and benefits in other specific
groups, or where usual care has not been standardised
to current recommended levels. A further potential
limitation of the results is that although the EuroQol
EQ-5D is a widely applied generic instrument for
measuring quality of life, it may not capture all aspects
of quality of life changes for people with type 2
diabetes.24
Strengths and limitations in relation to other studies
One previous modelling study using aggregated data
from a meta-analysis of randomised trials estimated the
cost effectiveness of self monitoring to be between
£4500 and £15 515 per QALY gained.25 The metaanalysis concluded that the level of clinical evidence
available to date showing that self monitoring could
page 5 of 7
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Table 3 | Mean(standarderror)otherandtotalhealthcarecosts†(£)andcostdifferences(95%confidenceintervals)perpatientwithnon-insulintreatedtype2diabetes
receiving standardised usual care, less intensive self monitoring of blood glucose, or more intensive self monitoring of blood glucose
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Utility

Difference
Less intensive group
v standardised usual
care

More intensive group
v standardised usual
care

No

Baseline

12 month
follow-up

Standardised usual
care group

152

0.799 (0.023)

0.798 (0.034)

−0.001 (−0.060 to
0.059)

—

—

Less intensive self
monitoring group

150

0.781 (0.022)

0.755 (0.024)

−0.027 (−0.069 to
0.015)

−0.029 (−0.084 to
0.025)

−0.072 (−0.127 to
−0.017)*

More intensive self
monitoring group

151

0.807 (0.024)

0.733 (0.024)

−0.075 (−0.119 to
−0.031)*

—

—

Intervention

Change

*P<0.05.

improve haemoglobin A1c levels was only moderate.
Problems identified with trials in that analysis included
low rates of follow-up, use of per protocol rather than
intention to treat analyses, and cointervention with
both education and self monitoring compared with
usual care.5
Implications for clinicians and policymakers
The results of this analysis, and the previously reported
lack of convincing evidence for an impact on
haemoglobin A1c levels,11 indicate that less intensive
self monitoring or more intensive self monitoring of
blood glucose are unlikely to have significant lifetime
health benefits or to be cost effective in addition to
standardised usual care. This study therefore provides
no convincing evidence for routinely recommending
self monitoring to patients with non-insulin treated
type 2 diabetes.
It is possible that subgroups of patients exist for
whom self monitoring may be cost effective. These
may include, for example, patients who adhere closely
to treatment recommendations and who may have
been excluded from the trial. Further research may
help to characterise such groups.
We compared self monitoring of blood glucose with
standardised usual care not usual care on the basis of
current practice guidelines for people with type 2

diabetes. The rationale for this comparator has been set
out elsewhere.26 It is possible, however, that in some
settings patients are not receiving care to the standards
of current practice guidelines. Provision of care in
accordance with current recommendations should be a
priority.
These results are based on a prospective trial over
12 months. Given this time horizon we may not have
captured all relevant costs and effects in the analysis.
Therefore we also did a secondary analysis predicting
the lifetime quality adjusted life expectancy and costs of
complications from diabetes by extrapolating main
risk factors beyond the trial period using modelling
techniques. Details of this secondary analysis can be
found in the appendix available at www.herc.ox.ac.uk/
downloads.
Unanswered questions and future research
This health economic analysis of self monitoring of
blood glucose in people with non-insulin treated type 2
diabetes was carried out prospectively alongside a
clinical trial. The data on resource use we collected will
be of use when modelling estimates of effects of self
monitoring from future studies. Questions about the
optimum use and frequency of use of self monitoring
for people with insulin treated type 1 and type 2
diabetes remain unanswered however. Further studies

Table 5 | Mean quality adjusted life years (QALYs) gained and costs (£)† over 12 months (95% confidence intervals) per patient
with non-insulin treated type 2 diabetes receiving standard usual care, less intensive self monitoring of blood glucose, or more
intensive self monitoring of blood glucose
Difference

Variables

Standardised usual
care

Less intensive self
monitoring group

More intensive self
monitoring group

Less intensive group v
standardised usual
care

0.000 (−0.013 to
0.014)

−0.008 (−0.023 to
0.007)

−0.035 (−0.050 to
−0.020)*

−0.008 (−0.029 to
0.012)

−0.036 (−0.056 to
−0.015)*

89 (85 to 93)

181 (173 to 189)

173 (162 to 184)

92 (80 to 103)*

84 (73 to 96)*

0.002 (−0.010 to
0.015)

−0.006 (−0.021 to
0.009)

−0.030 (−0.044 to
−0.016)*

−0.008 (−0.028 to
0.011)

−0.032 (−0.052 to
−0.013)*

89 (85 to 93)

183 (175 to 190)

174 (163 to 185)

94 (85 to 102)*

85 (73 to 97)*

More intensive group
v standardised usual
care

Main results:
QALYs gained
Costs
Deaths excluded:
QALYs gained
Costs
£1.00 (€1.28; $1.98).
*P<0.05.
†Costs in 2005-6.
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Table 4 | Mean (standard error) utility values and utility differences (95% confidence intervals) per patient with non-insulin treated
type2diabetesreceivingstandardisedusualcare,lessintensiveselfmonitoringofbloodglucose,ormoreintensiveselfmonitoring
of blood glucose

RESEARCH

1
2

The clinical effects of blood glucose testing in non-insulin
treated type 2 diabetes are unclear

3

Self monitoring of blood glucose is costly

4

A previous study suggesting that routine self monitoring
could be cost effective for non-insulin treated diabetes was
potentially confounded by heterogeneity

5

WHAT THIS STUDY ADDS
Self monitoring in non-insulin treated type 2 diabetes is
unlikely to be cost effective and should not be recommended
for routine use
The additional intervention costs of self monitoring of blood
glucose are between £84 and £92 per patient over
12 months
Self monitoring has an initial negative impact on quality of
life, in part associated with increased reported anxiety

may be needed to determine the cost effectiveness of
self monitoring if evidence of effectiveness is found for
people with non-insulin treated type 2 diabetes at
specific stages of their disease trajectory or with
particular characteristics.
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