
Impact of telemonitoring on HbA1c, BMI and cost in insulin-treated DM 

lowering agents, and insufficient DM control with a 
7.5≤HbA1c<10% (58≤HbA1c<86 mmol/mol) despite 
at least two years of follow-up at the outpatient de-
partment. Additional inclusion criterion was recent 
hospitalization for newly diagnosed insulin-treated 
DM in conjunction with HbA1c ≥10% (86 mmol/
mol). Exclusion criteria were: acute uncontrolled 
mental illness and poor eyesight. The nature of the 
intervention prevented blinding of either patients or 
physicians. However, the investigator who evaluated 
outcomes was unconnected to the study and unaware 
of intervention assignments and grouping. The study 
was registered in the Australian new Zealand Clinical 
Trial Registry (ACTRn12614000977673) and the 
reporting of the study conformed to the Consolidated 
Standards of Reporting Trials (ConSoRT) Statement. 
Informed consent was obtained from all subjects and 
the study protocol was approved by the hospital eth-
ics committee.

A total of 115 consecutive patients with DM (age 
range 18-86 years) participated in the study. Sample 
size was determined through power analysis. Recruit-

ment started on 1 october 2012. The follow-up was 
terminated on 30 July 2014. Patients were randomly 
assigned (2:1), using random number generator and 
sealed envelopes, into two groups matched for age, 
BMI and HbA1c. Group 1 consisted of 70 DM patients 
who participated in the telemonitoring (telemonitor-
ing group-TG). Group 2 included 35 DM patients 
under bimonthly outpatient care at the Department of 
Endocrinology (control group-CG) (Table 1) (Figure 
1). Patients of all groups attended an initial 2-hour 
educational session for DM self-management, recogni-
tion and management of hypoglycemia and nutrition. 
TG participants were informed of their intervention 
assignments and instructed on the use of the device, 
performed one supervised test transmission of glu-
cose data and completed a questionnaire regarding 
their net daily salary and the total financial cost of a 
potential regular outpatient department visit. Patients 
in both groups were further divided into subgroups 
depending on their baseline HbA1c levels. Recently 
diagnosed and hospitalized DM patients with base-
line HbA1c ≥10% (86 mmol/mol) were assigned to 

Table 1. Sociodemographic data of study participants, blood glucose measurements per day, HbA1c levels and BMI in all DM groups at 
different phases of the intervention and 6 months following its discontinuation

TG CG TG10 CG10 TG7.5 CG7.5
n 70 35 32 15 38 20
sex 25F, 45M 11F, 24M 11F, 21M 5F, 10M 14F, 24M 6F, 14M
Age (years) 55.2±16.1 55.4±19.2 53.7±19.3 54.5±20.9 56.4±12.9 56.1±18.3
Measurements/day 3.4±1.0 3.4±1.1 3.5±1.2 3.1±1.0 3.4±1.0 3.7±1.1
HbA1c baseline (%)
HbA1c baseline (mmol/mol)

9.9±2.3
85±24.9

9.7±2.1
82±23.4

11.9±1.8
107±20

11.7±1.5
104±16.3

8.2±0.7
66±7.8

8.1±0.7
65±7.9

HbA1c at 3 months (%) 
HbA1c at 3 months (mmol/mol)

7.1±1.0*

54±10.5
8.0±0.8*

65±8.2
7.0±1.2*

53±13
8.4±0.9*

68±9.7
7.2±0.7*

55±7.9
7.9±0.6†

62±6
HbA1c at 6 months (%) 
HbA1c at 6 months (mmol/mol)

6.9±0.9*

52±9.5
7.8±1.0*

62±10.6
6.9±1.1*

51±11.5
8.0±1.2*

64±13.2
7.0±0.7*

53±7.3
7.6±0.7‡

60±8.1
HbA1c 6 months off TM (%) 
HbA1c 6 months off TM (mmol/mol)

7.3±1.0§

56±10.4
7.9±0.9
63±10.1

7.3±1.2ІІ

56±12.5
8.0±1.2
64±12.6

7.2±0.6¶

56±6.8
7.8±0.7
61±7.5

BMI baseline (kg/m2) 28.9±6.7 28.7±7.2 28.8±6.6 29.2±7.2 29.0±6.8 28.3±7.3
BMI at 6 months (kg/m2) 28.4±5.7# 28.8±7.0 28.5±5.5 29.3±7.0 28.4±5.8# 28.4±7.1
BMI 6 months off TM (kg/m2) 28.3±5.7 28.9±7.0 28.6±5.8 29.5±7.0 28.1±5.7 28.5±7.1
Age, BMI and measurements per day are presented as mean ±SD. TG: telemonitoring group; CG: control group; TG10: telemonitoring 
group with initial HbA1c≥10%; CG10: control group with initial HbA1c≥10%; TG7.5: telemonitoring group with 7.5%≤ HbA1c<10%; 
CG7.5: telemonitoring group with 7.5%≤ HbA1c<10%; Measurements/day: Mean number of measurements per day during the 6 month 
period of telemonitoring; DM: diabetes mellitus; TM; telemonitoring. 
* p <0.0001 compared to baseline;  † p=0.043 compared to baseline;  ‡ p <0.01 compared to baseline;  § p <0.0001 compared to 6 months;  
ІІ p=0.002 compared to 6 months;   ¶ p <0.0001 compared to 6 months;  # p=0.003 compared to baseline.


