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Self-monitoring of blood glucose (SMBG) in type 2 diabetic patients was compared across 14
countries. There was an unexpectedly high SMBG-use in non-insulin-treated patients.
Reimbursement polices differed by country, region, insurance status, and patient income.
More rigorous and systematic data collection is needed to ensure evidence-based SMBG-use.
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1. Introduction

Those involved in caring for persons with type 2 diabetes must
be puzzled by the increasing number of controversial studies,
analyses, comments and guidelines on SMBG-use, in parti-
cular in non-insulin-treated patients [1-3]. This lack of
scientific consensus is reflected by wide variation in reim-
bursement policies for glucose meters and strips.

A balanced description and discussion of the available
evidence is required to take the debate forward. As one step
towards this aim we undertook a worldwide survey among
SMBG International Working Group members to determine

the prevalence, frequency and reimbursement of SMBG in
patients with type 2 diabetes.

2. Methods

We conducted a cross-sectional survey in 2007 of current
Group members in 14 countries worldwide on the use of SMBG
by people with type 2 diabetes, frequency of strip-use, strip
reimbursement policies and the unsubsidized cost of a strip in
their countries. A detailed questionnaire (available online) was
used and additional comments invited. To facilitate inter-
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Table 1 - Use of self-monitoring of blood glucose (SMBG), frequency of testing and reimbursement policy in type 2 diabetes by treatment and country of residence.

USA [5] Canada [7] Argentina [8] Germany [9,10] Hungary® Italy [11] Netherlands®

Patients reported using SMBG? (%)

Lifestyle 31.0 22.4 Unknown 5-10 [9] 10 38.8 17.4

OGLM*® 64.3 62.5 Unknown 35 [9] 30 59.9 36.6

Insulin/insulin + OGLM*® 87.8 83.1 Unknown 90 [9] 90 88.7 94.8
Average SMBGY use: test strips/week)

Lifestyle 44 0.96 2-3 14.0 [10] 2 1.43 2.29

OGLM*® 5.2 3.84 14 14.0 [10] 3 247 2.88

Insulin/insulin + OGLM® 13.6 9.13 18-20 18.9 [10] 10 5.69 6.90
Reimbursement policy

Lifestyle Extent varies Varies from none to full Partial and variable None None Extent varies Partial and variable

OGLM*® Extent varies Varies from none to full Partial but uniform Partial and variable None Extent varies Partial and variable

Insulin/insulin + OGLM®

Extent varies

Varies from none to full

Full

Full

Partial but uniform

Full

Full

Factors determining supply Health Region of country Health Region and Reimbursement Region of country

of subsidized or free strips insurance status coverage system insurance status for insulin-treated

and benefit patients
structure [6]
Cost/strip (in local currency) US$0.48-1.22 C$0.45-0.96 ARS2.40-3.00 €0.40-0.70 HUF 49 €0.65-1.00 €0.50-1.00
PPPf conversion factor (2006) [4] 1 1.244630 1.059523 0.901240 123.049977 0.838502 0.927817
Cost/strip (1$) 1$0.48-1.22 1$0.36-0.77 1$2.27-2.83 1$0.44-0.78 1$0.40 1$0.78-1.19 1$0.54-1.08
Norway® UK?® Australia [12] India [13]° Pakistan® China® Tanzania®

Patients reported using SMBG? (%)

Lifestyle 44.9 542 66.4 0[13] 0 14.3 Unknown

OGLM*® 72.7 732 69.7 0[13] 34.5 233 Unknown

Insulin/insulin + OGLM® 96.2 937 81.7 2.4 [13] 68.6 50.2 Unknown
Average SMBGH use: test strips/week)

Lifestyle Unknown <2® 31 0°¢ 0 3.0 Unknown

OGLM® Unknown 2-6° 3.5 0°¢ 1.2 2.0 Unknown

Insulin/insulin + OGLM® Unknown 7-14° 8.5 0.5¢ 3.4 2.2 Unknown
Reimbursement policy

Lifestyle Full Full but variable Partial but uniform None None None-partial and variable None

OGLM*® Full Full but variable Partial but uniform None None None-partial and variable None

Insulin/insulin + OGLM® Full Full but variable Partial but uniform None None None-partial and variable None
Factors determining supply Prescription from Local guidance Ability of patient

of subsidized or free strips doctor required to clinician to pay
Cost/strip (in local currency) NOK5.83 £0.30-0.32 A$0.52 INR24-30 PKR24.29 Y4-5 299-364 shillings
PPP! conversion factor (2006) [4] 9.83229 0.600832 1.496358 9.654549 19.01225 2.084942 539.9578
Cost/strip (1$) 1$0.59 1$0.50-0.53 1$0.35 1$2.49-3.11 1$1.28 1$1.92-2.40 1$0.55-0.67

& Unpublished data.
® Guidelines.

¢ Personal assessment.
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PPP = purchasing power parity.

SMBG Self-monitoring of blood glucose.
OGLM Oral glucose lowering medication.
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country price comparison, we applied the United Nations 2006
purchasing power parities conversion factors from local
currencies to the international dollar (I$) [4].

3. Results

Table 1 gives an overview of reported SMBG-use in type 2
diabetes by country. There were published data for only half
these countries [5-13]. No country had data available at the
national level. For insulin-treated type 2 patients, the
prevalence of SMBG-use was above 80% in most countries
with data, except for the three Asian countries. The lowest
prevalence of SMBG-use was in India (0.2%) where there is
generally no reimbursement and the relative cost of a strip is
the highest amongst the countries surveyed. SMBG-use is also
likely to be low in Tanzania but there are no confirmatory data
available. Only two countries (Norway and the UK) provided
free strips to patients taking oral glucose-lowering medication
(OGLM), and these reported the highest prevalence of SMBG-
use. In half the countries surveyed, the majority of OGLM-
treated patients used SMBG.

Monitoring frequency in patients who used SMBG varied
markedly between countries (Table 1). In India, insulin-
treated patients used SMBG once every 2 weeks, whilst such
patients in Argentina and Germany monitored 18-20 times/
week. In the remaining countries with data, SMBG frequency
ranged from 2 to 14 times/week in insulin-users. Amongst
OGLM-treated patients, those living in India did not monitor
atall whereas those from Argentina and Germany monitored
14 times/week despite only partial reimbursement of test
strips. In the other countries, OGLM-treated patients mon-
itored 1-6 times/week. Diet-treated patients living in India
and Pakistan did not monitor, whilst German patients
monitored 14 times/week. In other countries, the rate for
diet-treated patients ranged from 1 to 4 times/week. Norway,
with full reimbursement for strips, had no SMBG frequency
data.

SMBG reimbursement policies varied considerably not only
by country, but by region within countries, health insurance
status, health benefit structure and patient income. In Norway
and the UK, SMBG is free for patients with a prescription from
a doctor, but in the UK there are constraints on the prescriber
limiting use in some districts to those using insulin secreta-
gogues or insulin. In Australia, the co-payment is dependent
on patient income and membership of the National Diabetes
Services Scheme (membership is free). Pakistan and Tanzania
have no reimbursement, whilst in China there is no
reimbursement or it is partial and variable. For most diabetic
patients in India there is no reimbursement but some get
reimbursed by their employer. In the USA there is no
consistent reimbursement policy. Reimbursement depends
on health insurance status and type of coverage (pharmacy or
durable medical equipment benefit). Most patients, however,
are covered by managed care with 60% getting free strips, 31%
subsidised strips and 9% paying in full [6]. In Canada,
reimbursement policy varies by province, ranging from full
coverage under a total pharmaceutical benefits programme
with co-payments and deductibles to no coverage. Reimbur-
sement depends on the health coverage system in Argentina.

In Germany reimbursement varies by region and health
insurance system, but, generally, a limited number of strips
(100-200 every 3 months) is reimbursed for patients on bolus
and biphasic insulin and up to 600 strips for those on intensive
insulin therapy. Some strips may also be reimbursed when a
patient is put on OGLMs for better dosing. Reimbursement
varies by region in Italy, but insulin-users are completely
reimbursed. In Hungary, 85% of the cost of strips is reimbursed
for insulin-treated patients only, whilst in the Netherlands
strips are fully reimbursed for insulin-users, but reimburse-
ment is partial and variable for non-insulin-users.

The unsubsidized cost of a strip varied from I1$0.35 in
Australia to 1$3.11 in India, whilst the relative cost to the
patient ranged from nothing to 1$3.11. Strip-cost appears to be
a major barrier to use with the lowest use occurring in
countries with the highest relative cost.

4, Discussion

Factors that may affect SMBG-use in people with type 2
diabetes include (i) country and region of residence, (ii)
diabetes treatment type and (iii) relative cost to the patient.
The paucity of national-level data on SMBG-use is surprising
given its widespread use and high cost. National guidelines
unanimously recommend SMBG in insulin-treated type 2
diabetes [1] and the prevalence of SMBG-use in insulin-users
is generally high. In view of the lack of consensus in the value
of SMBG in non-insulin-users, the unexpectedly high SMBG-
use in OGLM-treated patients worldwide is remarkable,
suggesting that treating physicians and/or patients support
self-monitoring.

Limitations of this study include the self-reported nature of
some of the data, the lack of worldwide coverage, and the lack
of a more detailed breakdown on SMBG-use. Strengths of the
study are that the data are contemporary and the wide range
of countries surveyed across all populated continents.

This ad hoc survey highlights the need for more rigorous
and systematic data collection across and within countries to
ensure evidence-based SMBG-use, particularly in non-insulin-
using diabetic patients.
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