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Abstract

Background: The rate of glycemic control among diabetes patients in China is currently low. The current study
aims at determining the effect of structured self-monitoring of blood glucose (SMBG) on blood glucose control
as well as quality of life (QoL) in Chinese diabetes patients.
Methods: In a 24-week, single-center, randomized, open-label, prospective trial, patients with glycated hemoglobin A1c (HbA1c) >8.0% were randomized to an intervention group for structured SMBG (n = 121) or a
control group (n = 129). Patient data were analyzed separately according to treatment with or without insulin. At
0, 3rd, and 6th months, life satisfaction was assessed using the Chinese Normal Audit of Diabetes-Dependent
Quality of Life (CN-ADDQoL) questionnaire.
Results: The mean HbA1c decrease from baseline to the study end was significant for both groups with insulin
treatment (intervention group: -1.79% – 1.97%, P < 0.001; control group: -1.05% – 1.87%, P < 0.001) or without
insulin treatment (intervention group: -1.91% – 1.90%, P < 0.001; control group: -1.35% – 1.82%, P < 0.001).
Moreover, the insulin-treated patients in the intervention group showed a significantly more robust HbA1c decrease than those in the control group (P = 0.007). Both therapeutic subgroups in the intervention group had a
significantly higher frequency of SMBG than those in the control group (P < 0.001), but no strict deterioration of
the QoL was detected. In addition, a significant HbA1c reduction after 6 months of SMBG was seen for both
insulin-treated patients (P = 0.027) and noninsulin-treated patients (P = 0.006) younger than 66 years.
Conclusions: Featured with no strict deterioration of QoL, structured SMBG was proven to be effective on the
glycemic control in patients with insulin treatment, as well as in young and middle-aged patients without insulin
treatment.
Keywords: Self-monitoring of blood glucose, Quality of life, Glycemic control, Diabetes.
Introduction

I

n China, the prevalence of type 2 diabetes mellitus
(T2DM) in adults has increased to 10.9%,1 with an estimated 92 million individuals affected. According to the
World Health Organization’s Multinational Project for
Childhood Diabetes (DIAMOND) project,2 the new mor-

bidity of type 1 diabetes mellitus (T1DM) in patients younger
than 15 years of age is about 0.51/100 thousand human year
by the end of 20th century in China. That means more than
1300 children are diagnosed as T1DM every year.
Recently, the Chinese 3B study designed to assess the
degree of control of blood glucose (BG), blood pressure, and
blood lipids (3Bs) among patients with T2DM has revealed
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that only 47.7% of T2DM patients had reached the target
glycemic level (glycated hemoglobin A1c [HbA1c] <7.0%),
whereas this percentage was 41.1% in 2006.3 This suggests
that there are many diabetes patients with poor glycemic
control in China, and new management strategies are necessary to improve their glycemic outcomes.
The clinical application guide of blood glucose monitoring
in China (Edition 2011) recommends a test frequency of at
least three paired tests every week in noninsulin-treated patients compared with a test frequency of three times per day in
insulin-treated patients.4 Paired glucose test is to encourage
patients with diabetes to focus on ‘‘before and after’’ testing:
before and after meals, before and after exercise, before and
after sleeping, etc. This at least gives the person a sense of
cause and effect and a pattern to the otherwise seemingly
‘‘random’’ affair of testing their blood throughout the day.
Although self-monitoring of blood glucose (SMBG) has
been considered crucial for the long-term health of diabetes
patients, patient adherence in China is poorer than that in the
developed countries. Only 18.98% of the Chinese patients
reportedly performed SMBG with the recommended frequency, whereas 81.02% of the patients did not. In addition,
nearly 35.36% of the patients reported that they had never
performed SMBG. In the insulin-treated subset, only 7.27%
of the patients performed SMBG at least once a day, whereas
33.05% never did.5 By contrast, the frequencies of SMBG
among diabetes patients in the United States and United
Kingdom are 19 and 17 tests per week, respectively.6,7
A previous study of Chinese patients reported that a structured
SMBG regimen increased SMBG frequency and improved
HbA1c as well as quality of life (QoL) outcomes in insulintreated T2DM patients.8,9 This approach appears to facilitate a
reduction in the HbA1c level and to increase the percentage of
patients who reach the target HbA1c level within 6 months of
intervention. Moreover, SMBG has been found to be effective as
a tool in the self-management of glucose levels in patients with
T1DM as well as those with T2DM receiving insulin therapy.10
However, the benefits of SMBG in a noninsulin-treated
patient with T2DM are mixed. In addition, there is little evidence regarding how SMBG affects the satisfaction, general
wellbeing, or general health-related QoL in diabetes patients
in China. It was thus hypothesized that a structured, paired
SMBG regimen, supported by appropriate training in recording SMBG, would improve glycemic control and QoL
among Chinese patients and encourage them to increase the
daily frequency of SMBG measurements. The present singlecenter, prospective, randomized, controlled study was conducted in patients with poorly controlled diabetes in China,
including both T1DM and T2DM treated with or without
insulin, to evaluate the effect of paired BG measurements on
the glycemic control and psychosocial and behavioral characteristics of diabetes patients in China.
Methods
Study population

Outpatients diagnosed with diabetes in the Shanghai Jiao
Tong University Affiliated Sixth People’s Hospital were enrolled in this study. To be eligible for inclusion, patients had to
have been diagnosed with diabetes mellitus with HbA1c ‡8%
measured within 1 month before enrollment. Patients should not
have been performing SMBG on a regular (daily) basis within 3
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months before enrollment, and be willing to perform daily
SMBG during the follow-up period. The study was approved by
the Ethics Committee of the Shanghai Jiao Tong University
Affiliated Sixth People’s Hospital. All participants provided
written informed consent before enrollment. This study is registered with ClinicalTrials.gov, number NCT022256915.
Patients were not eligible for the study if they had any
retinopathy that required photocoagulation or retinal surgery
in the 6 months before enrollment or that might require
photocoagulation or retinal surgery during the study. Patients
were also excluded if they had any clinically significant
condition that required hospitalization in the 2 months before
enrollment or that might require hospitalization (e.g., elective
surgery) during the study, or any clinically significant psychosis or cognitive impairment. Patients who were pregnant
or contemplating pregnancy also were excluded.
Study procedures

After screening and a 3-month run-in phase, patients were
randomized in a 1:1 ratio to either the intervention group
(structured SMBG: perform one paired BG test compulsorily
every day) or the control group (no-structured SMBG: perform routine BG tests as usual). The allocation sequence was
generated by the institutional trial pharmacist and masked to
the physicians (by the use of sealed envelopes) at the time of
randomization (ensuring low risk of allocation bias). After
randomization, the sequence was no longer masked for the
study physicians (who also assessed outcomes and analyzed
the data) or patients.
Demographic data and clinical characteristics at baseline, month 3, and month 6 were recorded for patients eligible
and willing to participate in this trial. These characteristics
included body mass index (BMI), HbA1c, fasting plasma
glucose (FPG), 2-hour postprandial plasma glucose (2hPG)
self-efficacy score, and QoL score.
Study parameters were evaluated using physician’s records, laboratory results, and patient questionnaires. In the
intervention group, patients were taught to use the BG meter
and were asked to regularly perform one pair of BG measurements (two times before and after breakfast, lunch, or
dinner) daily and to record the results in a log book. An
educational program was delivered by the therapeutic group
in the investigation center. The therapeutic group included a
professional diabetes physician and a well-educated nurse.
Both intervention and control groups are taught for the
evaluation and management of their diabetes by the same
course. In the control group, patients were not required to
perform daily BG tests. Instead, they only needed to continue
with their routine behaviors. The educational program also
was delivered to these patients by the therapeutic group.
Both the intervention and control group underwent an
initial teaching program for 30 min, during which patients
were instructed on the types and use of antidiabetic drugs,
setting of glycemic targets, and improvement of a healthy
lifestyle. During the visits, there was a concomitant educational class during which the therapeutic group reviewed
each patient’s previous BG results and adjusted the patient’s
therapeutic regimen. The patient could then follow the adjusted prescription and perform further monitoring of BG.
The follow-up duration was 6 months for both groups.
During the follow-up visits, patients in the intervention group
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used a meter to measure their BG. The physician assessed the
correct use of the monitoring device and the accuracy of
patient self-monitoring and provided an extra educational
session to help the patient to manage his/her life pattern and
BG monitoring. Meanwhile, the control group was not required to perform structured SMBG and received an educational program only for the self-management regimen. The
patients in the control group received no instruction regarding their BG test frequency.
Patients in both groups returned for outpatient visits at the
3rd and 6th months for comprehensive blood and urine tests
as well as completion of the QoL questionnaire. This study
assessed the impact of recommending a structured SMBG
regimen, supported by education and behavioral interventions, on treatment outcome.
To evaluate QoL, we used the Chinese Normal Audit of
Diabetes-Dependent Quality of Life (CN-ADDQoL) instrument.11 This instrument includes impact and importance
scores. The impact score is determined by asking ‘‘If I did not
have diabetes, my (life domain) would be’’: with ratings of
-3 to +1, whereas the importance score is determined by
asking ‘‘My (life domain) is’’: with ratings of 0 to +3. In
addition, two overview items represent current QoL and QoL
without diabetes, with ratings from -3 to +3 and -3 to +1,
respectively. A higher score indicates that the issue is more
impactful and important for life domain and that the current
situation is poorer.
Four other questions were raised to examine patientreported self-management of blood glucose: ‘‘Have you always followed your physician’s prescription to test your
BG?,’’ ‘‘Have you taken the medicine according to physician’s prescription?,’’ ‘‘How often have you adjusted the
insulin dosage based on paired BG test results?,’’ ‘‘How often
do you test your BG every day?’’ The answers to the previous
three questions were scored from +1 to +4, with a higher
score indicating a poorer current situation. The result for the
last question was calculated by the test frequency, with one
pair of BG tests equaling two BG monitoring events.

Statistical Package for the Social Sciences for Windows,
version 20.0 (2012), was used for data analysis.
We aimed to detect a difference of at least 0.5% in the
change from baseline in HbA1c, assuming a SD of 1.5%, an
a of 0.05, and a power of 90%. Based on a dropout rate of
20%, we calculated that a sample size of 205 patients was
needed per arm for each patient segment.
We did an interim analysis when the 205th patient finished
the final visit. The trial was terminated early due to a significant HbA1c efficacy outcome. At the time the trial ended,
250 patients had been recruited.

Main outcomes

The primary endpoint was the change in HbA1c from
baseline to the third and sixth months in both the intervention
and control groups. Secondary endpoints included the change
in QoL score from baseline and the change in daily testing
frequency.
Statistical analysis

Patients were included in the analysis if they had completed
the baseline protocol after assessment of exclusion criteria.
Parametric tests were used because variables were found to
follow a normal distribution. One-way analysis of variance
was used to analyze the differences from baseline to the 3- and
6-month follow-ups in the same group. Independent Student’s
t-tests were used for comparison of characteristics and of
differences in HbA1c and pre- and postprandial BG between
groups in the baseline, 3-month, and 6-month visits. The
generalized linear model was used to analyze the corelationship of timing, grouping, and therapeutic method with BG,
QoL, and BG testing frequency. Data are reported as the
mean – standard deviation (SD) unless otherwise stated, and
a P value of <0.05 indicated a significant difference. The

Results
Characteristics of patients included in the final analysis

Of the 250 patients enrolled and randomized in this study
(Fig. 1), 121 were randomized to the intervention group and
129 were randomized to the control group. A total of 18
patients (10 from the intervention group and 8 from the
control group) withdrew their consent, discontinued the
study, or were withdrawn from the study. Among the enrolled
population, the mean patient age was 58.67 – 10.93 years, and
60.8% of patients were male and 39.2% were female. The
demographic characteristics of the patients included in the
final analysis are presented in Table 1.
Comparisons of glycemic control

No difference in HbA1c was observed between the intervention and control group at baseline. After 3 and 6 months of
intervention, more significant reductions in HbA1c were observed in the intervention group compared with the control
group (P = 0.003 and 0.001, respectively).
With further division of patients into insulin-treated and
noninsulin-treated subgroups, the difference in HbA1c reduction between the intervention and control group was
significant for insulin-treated patients, but not for noninsulintreated patients (intragroup P < 0.05 in insulin-treated patients at months 6; intragroup P > 0.05 in noninsulin-treated
patients at both months 3 and 6).
In further investigating the BG outcomes in noninsulintreated patients, we found that the mean HbA1c level decreased
from baseline to the end of month 3 (intervention group:
-2.02% – 1.91%, P < 0.001; control group: -1.43% – 1.75%,
P < 0.001) and month 6 (intervention group: -1.91% – 1.90%,
P < 0.001; control group: -1.35% – 1.82%, P < 0.001). The
mean HbA1c levels of patients in each group and at each visit
are illustrated in Figure 2.
In intergroup comparisons, a significant difference only
existed between the intervention group and the control group
at the 6-month follow-up in the insulin-treated population
(P = 0.035). A nonsignificant trend of HbA1c improvement
was observed for noninsulin-treated patients in the intervention group, but not for those patients in the control group
(P = 0.123).
Comparisons of the BG test rate

After 6 months of BG management, patients in the intervention group had an approximately once daily BG test rate,
whereas those in the control group had a poorer BG test rate
of less than once daily. Differences were observed between
the two groups in terms of the changes in test rate after 3 and
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FIG. 1.

Study flow and patient grouping.

6 months (P < 0.001). A time effect existed for both insulintreated and noninsulin-treated patients in the intervention
group and for insulin-treated patients in the control group.
Comparisons of impact scores for QoL events

The impact score for QoL events was poorer in the intervention group than in the control group at the 3-month

follow-up (intervention group: -13.57 – 7.68; control group:
-11.25 – 7.18, P = 0.016). However, the difference was not
significant at the 6-month follow-up (intervention group:
-15.42 – 12.53; control group: -13.73 – 13.51, P = 0.327).
Moreover, the important score for the whole study period (the
baseline, the 3-month follow-up, and the 6-month follow-up)
showed no difference between the intervention and the control group (all P > 0.05).

Table 1. Demographics of Patients Included in the Final Analysis
Items
Age (years)
Sex, male (%)
BMI (kg/m2)
Insulin treated, n (%)
DM duration (years)
Hypertension, n (%)
Dyslipidemia, n (%)
Complications
Diabetic retinopathy, n (%)
Diabetic nephropathy, n (%)
Diabetic peripheral neuropathy, n (%)
FPG (mmol/L)
2hPG (mmol/L)
HbA1c (%)
Physical activity (minutes)

Intervention group (n = 121)

Control group (n = 129)

P

58.62 – 11.11
74 (61.16)
25.14 – 4.28
61 (50.41)
10.75 – 7.18
66 (54.55)
53 (43.80)

58.71 – 10.80
78 (60.47)
24.78 – 3.21
69 (53.49)
12.77 – 7.02
65 (50.39)
62 (48.06)

0.945
0.911
0.458
0.627
0.026
0.511
0.499

38 (31.40)
20 (16.53)
18 (14.88)
10.39 – 3.33
15.57 – 4.98
9.59 – 1.52
186.98 – 214.44

48 (37.21)
22 (17.05)
18 (13.95)
9.95 – 3.05
15.46 – 4.90
9.52 – 1.52
206.76 – 248.08

0.334
0.912
0.836
0.272
0.865
0.713
0.502

Data are expressed as mean – SD, or n (%).
BMI, body mass index; DM, diabetes mellitus; FPG, fasting plasma glucose; HbA1c, glycated hemoglobin A1c; 2hPG, 2-hour
postprandial plasma glucose; SD, standard deviation.
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FIG. 2. (A) The deltas for the average HbA1c reductions in the insulin-treated subgroups of the intervention and control
groups. (B) The deltas for the average HbA1c reductions in the noninsulin-treated subgroups of the intervention and control
groups. *P < 0.001 compared with baseline. HbA1c, glycated hemoglobin A1c.
When asked ‘‘In general, my present quality of life is’’:
patients in the intervention group showed better improvement
after 6 months of BG management than those in the control
group. Upon separation of patients according to treatment
with or without insulin, both treatment strategies contributed
to more significant improvement in the intervention group
compared with the control group by the 6-month follow-up
(P = 0.021 and P < 0.001, respectively). However, for the
question ‘‘If I did not have diabetes, my quality of life would
be’’: there was no difference between the intervention and
control groups independent of treatment with insulin.

patients older than 66 years of age with insulin treatment
(P < 0.05, Fig. 3A). However, reductions in HbA1c did not
differ significantly between the intervention group and the
control group in patients older than 66 years without insulin
treatment (P > 0.05, Fig. 3B). In addition, patients older than
66 years in the intervention group had a significant poorer
QoL score compared with those of the same age in the control
group (P = 0.017), whereas no difference in QoL score was
found between the intervention group and the control group
in patients younger than 66 years.
Discussion

Multiple factors influencing the reduction in HbA1c

There is no difference on insulin adjustment frequency at
baseline when compared with that of the third-month followup and the sixth-month endpoint, both in intervention and
control groups, and in insulin and noninsulin-treated patients.
However, only the proportion of HbA1c <7% at the 3-month
follow-up tended to be significantly different (8.7% vs.
22.8%, P = 0.025) between the intervention group and control
group in patients treated with insulin. To identify the factors
that influenced the reduction in HbA1c, we included age,
BMI, physical activity statement, complications, and test
frequency in the analysis. The results showed that age correlated negatively with the number of patients reaching the
target HbA1c level (b = -0.006, P = 0.024); that is, as age
increased, the likelihood of reaching the target HbA1c
decreased.
Further analysis according to patient age

To further explore the role of age, we considered age as a
segmented factor and found that patients younger than 66
years of age in the intervention group had a significantly
greater reduction in HbA1c after 6 months of BG management
compared with those of the same age in the control group
independent of whether they were treated with insulin
(P < 0.05, Fig. 3). Reductions in HbA1c differed significantly
between the intervention group and the control group in

Effects of structured SMBG on glycemic control

Recently, multiple clinical studies have focused on the
effectiveness of SMBG in the management of diabetes mellitus in both T1DM and T2DM patients.9,10,12 In the COMPASS study, a structured SMBG regimen supported by
training in SMBG data interpretation and therapy changes
based on SMBG data were found to contribute to an increased
frequency of SMBG in insulin-treated, poorly controlled
T2DM patients.9 A meta-analysis showed that SMBG has
confirmed antidiabetic efficacy in patients with T1DM and
those with T2DM using insulin therapy, whereas, the overall
effect of SMBG on glycemic control in patients with T2DM
who are not treated with insulin is small.10 In contrast, a Chinese meta-analysis came to a different conclusion that SMBG
combined with diabetes management effectively improves
glycemic control in noninsulin-treated T2DM patients.12
In our study, education played an important role in the
management of diabetes. Patients in both the intervention and
control group received an extra 30 min of educational training during the recruitment and the follow-up visits, and the
intervention group strictly complied with the physician’s
prescription of BG tests after the treatment, whereas the
control group was only required to measure their BG levels as
usual. After 6 months of monitoring, patients in both the
intervention and control groups showed improvement in
HbA1c. However, when categorized by treatment with or
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FIG. 3. (A) Between the insulin-treated
subgroups, the average HbA1c level (mean –
SD) in patients younger than 66 years in the
intervention group showed a greater reduction than that in the control group after 6
months of BG monitoring (7.94 – 1.44% vs.
8.69 – 1.56%). (B) Between the noninsulintreated subgroups, the average HbA1c level
(mean – SD) in patients younger than 66
years showed a greater reduction in the intervention group than in the control group
after both 3 and 6 months of BG monitoring
(3 months: 7.34 – 1.06% vs. 8.04 – 1.46%; 6
months: 7.94 – 1.44% vs. 8.69 – 1.56%).
BG, blood glucose; HbA1c, glycated hemoglobin A1c; SD, standard deviation.

without insulin, the improvement in HbA1c was only significant in insulin-treated patients and not in noninsulintreated patients.
The most probable reason for the lack of superiority to
SMBG in noninsulin-treated patients is that although the
frequency of SMBG increased in the intervention group,
treatment adjustments were not made quickly by the patients themselves. Thus, a close ‘‘SMBG-report-managefeedback’’ loop between patients and physicians was not
formed. This means patients need to record their BG test
results and related activities (SMBG) and then report them to
their physicians (report) to support the prescription (management). Physicians could adjust treatment based on the BG
results as well as suggest appropriate changes in lifestyle
behaviors (feedback). Moreover, training for self-regulation
of antidiabetic drugs plays an important role in glycemic
control whether conducting SMBG or not.
As our study showed, both the intervention and control
groups experienced a significant HbA1c reduction after 6
months. Consistent with previous studies,13,14 our results also
indicate that a structured SMBG regimen may have contributed to further improvement in glycemic control in patients with poorly controlled diabetes. Recently in China,
limited by outpatient admission capability and patient flow,
physicians seemingly always have insufficient time to pro-

vide effective patient education. To help Chinese patients
better implement individual disease management strategies,
the first step is to provide a better educational session.
The average frequency of SMBG in the intervention group,
among those with and without insulin treatment, was once
daily. Compared with the recommendations in guidelines,4
this number of measurements is still not satisfactory. The
frequency of BG measurement in the COMPASS study also
was increased from once to twice daily,8 and the change in
HbA1c from baseline to the end of the COMPASS study was a
decrease by 1.8% – 1.9%.9
In addition, the structured SMBG regimen consisted of
SMBG and self-adjustment of insulin doses, which was supported by educational and behavioral interventions for glycemic control in the COMPASS study. Previous studies have
provided evidence for the effectiveness of self-regulatory
strategies in glycemic control. Our findings indicate that diabetes education by our healthcare providers would translate the
monitoring results to the practical adjustment for treatment and
thus an improvement in HbA1c level.
Effects of structured SMBG on QoL

Some studies have reported that in T2DM patients not
receiving insulin treatment, structured SMBG was not

Downloaded by National Library Of Med/Swets / 43436229 from www.liebertpub.com at 12/04/18. For personal use only.

STRUCTURED SMBG IMPROVES GLYCEMIC CONTROL

713

associated with deterioration of QoL,15 whereas others have
showed that in insulin-treated T2DM outpatients, a structured
SMBG program significantly improved QoL outcomes.8
These results are strongly influenced by demographics and
diabetes-related variables such as total glucose measurements, age, gender, duration of diabetes, and economic
factors.
Until now, worldwide studies have not achieved consensus
on a clear recommendation for SMBG in diabetes patients.15,16 The COMPASS study only showed the influence
of structured SMBG in insulin-treated patients, and there are
no data for Chinese diabetes patients to support the benefit of
SMBG for the QoL of noninsulin-treated diabetes patients.
In the present study, we observed that patients’ QoL was
impacted by SMBG statement in the short term, but after
regular BG measurements for 6 months, the impact was diminished. Patients were educated when they visited the
physician, but during their daily life at home, the diabetes
self-management support (DSMS) may not have been followed strictly, and thus, diet, physical activity, and medicine titration likely were not adjusted in a timely manner.
Thus, their response was no improvement of the statement
in general life, but still improvement of the complicated
QoL. Integrated BG management is far more effective than
structured SMBG only. Although an educational course
provides better HbA1c control, strict follow-up and feedback between patients and physicians are definitely necessary. Our findings should be considered when tailoring
educational support for SMBG for these patients.

different educational levels in this trial. Second, in insulintreated patients, we did not compare the insulin doses at
baseline with those in the follow-up, which might not illustrate the efficacy of structured SMBG on insulin treatment
clearly. Finally, why younger patients without insulin treatment could benefit from the structured SMBG could not be
explained well by the evident theoretical basis. We need to
further conduct another well-designed trial only focusing on
patients without insulin treatment to support the results in this
trial.
In conclusion, a structured SMBG regimen, combined with
an educational course can benefit the patients on their
glycemic control. Specifically, the benefit on the glycemic
control is more evident with structured SMBG in patients
with insulin treatment, as well as in young and middle-aged
patients without insulin treatment. No strict deterioration of
QoL is detected throughout the trial in the whole study
population. Our findings indicate that in addition to the
insulin-treated patients, young and middle-aged patients
without insulin treatment should also be encouraged to devote more attention to the SMBG to reach the target of the
glycemic control.

Subgroup analysis according to age

Early intensive therapy shows a long-term benefit according to the UKPDS (United Kingdom Prospective Diabetes
Study).17 Upon linear regression analysis in our study, age
had a negative correlation with the number of patients
reaching their target HbA1c level. Indeed, better BG outcomes were found in younger patients (<66 years). Given that
age is an important factor for patient outcomes, we divided
patients by age and found a significant improvement in QoL
for patients younger than 66 years of age, but not in the older
patients. Consistently, in a previous study, diabetes-specific
locus of control improvement with SMBG measurement was
associated with younger age.15
However, there has been no strong evidence to support the
relationship between age and QoL in elderly patients. This
outcome indicates that it is necessary to initiate structured
SMBG as early as possible. Otherwise, when using structured
SMBG in elderly patients, a stricter integrated education and
support system should be provided. The results were similar
for glucose monitoring when we divided patients according
to age younger than 66 years versus age older than 66 years.
Patients in the younger group showed better HbA1c control
after 6 months of intervention in the structured SMBG
group. Moreover, independent of insulin treatment, there was
no improvement in HbA1c control in the elderly group. The
underlying benefits to glycemic control and QoL resulting
from early initiated, structured SMBG are confirmed by these
findings.
There are still some limitations in this trial. First, we did
not collect the information about the patients’ educational
background, thus, being not able to adjust the impact of
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