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Abstract

Background: Telehome care has been proposed as a solution to the
challenges of providing effective and affordable care for patients
with diabetes. Methods: A total of 100 adult patients with type 2
diabetes—divided between insulin and noninsulin requiring—was
enrolled in a randomized, controlled trial aimed at investigating the
effects of telehome monitoring. The experimental group (n=50)
received an in-home wireless glucose monitor and transmitter,
whereas the control group (n=50) was instructed to follow the
conventional arrangement. Results: There was an overall reduction
in HbAlc values in both experimental and control groups after 6
months. A significant difference in HbA 1c values between the groups
was observed only among the noninsulin-requiring patients (decline
Sfrom 6.95% £ 0.82% to 6.66% £ 0.86% in IB vs. 7.21% % 2.02%
to 7.29% £ 1.86% in IIB; p = 0.02). The experimental group reported
considerably less hyperglycemic and hypoglycemic events. The pro-
file of the patient who benefited the most from telemonitoring con-
sisted of older, more educated patient who had acquired the disease
relatively recently, and who spends most of the time at home. The
experimental group had higher overall scores on quality of life
measures and sense of control over diabetes. There was a positive
association between educational attainment and ability to use the
telemonitoring system without help (p=0.045). Conclusions: Al-
though not conclusive because of the small sample and short ob-
servation period, the study suggests that telehome monitoring is an
effective tool in controlling type 2 diabetes in a primary care setting.
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Introduction
iabetes is a debilitating chronic disease that afflicts large
numbers of people throughout the world. Its incidence is
increasing at an alarming rate, especially in the more de-
veloped world.! For instance, the World Health Organi-
zation reported about 171 million people in the world who suffered
from diabetes in 2000. Over 33 million of them lived in Europe. The
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total number of patients with diabetes is projected to exceed 366
million in the year 2030.” In Poland, an estimated 2.5 million people
suffer from diabetes, which constitutes over 6% of the whole popu-
lation. The actual rate is likely to be much higher.>* The incidence of
prediabetes stages varies depending on the studied region, and it
ranges from 7.2% to 26.1%.°’

Diabetes is progressive in nature. In advanced stages, patients require
ongoing monitoring and treatment. Because of its chronic nature and
the high cost of professional treatment, patients with diabetes should be
encouraged to manage their health as best they can to minimize
complications and heavy dependence on the healthcare system. Indeed,
there is strong evidence from scientific studies that demonstrates the
beneficial effects of patient monitoring and education.®'*

Telehome care has been proposed as a solution to the challenges of
providing effective and affordable care for patients with diabe-
tes.>* 13719 In telehome care, patients are expected to occupy a pro-
minent role in managing their disease. In effect, they are partners and
active participants in their own care and in the medical decision
making that affects them. They assume responsibility for monitoring
their glucose levels and for transmitting these data to a designated
health facility. They are also responsible for self medication as in-
dicated by standardized protocols. Under these conditions, patients
are accorded the benefits of managing their own care, including the
adoption of healthy life styles to optimize their health status and
quality of life.'>'%72°

This study was aimed at evaluating the clinical and behavioral
impact of a telehome monitoring system among patients with dia-
betes when compared with a conventional monitoring system in a
primary care setting. The telehome system was designed to provide
ongoing monitoring of glucose levels and other vital information as
well as educational materials.

Methodology
SUBJECTS

A total of 100 patients between the ages of 18 and 75 with type 2
diabetes, equally and purposefully divided between insulin and
noninsulin requiring, was enrolled in the study. All were adults who
had been regular patients of general practitioners in the Lower Silesia
Region in Poland during the period between 2007 and 2009. After
securing their informed consent, patients were randomly assigned to
either experimental or control groups. The only requirement for the
experimental group was having a personal computer (PC) at home
with Internet access. The experimental group (n = 50) received an in-
home wireless glucose monitor and transmitter, whereas the control
group (n=50) was instructed to follow the usual arrangement they
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had before the study. Patients with comorbid conditions, including
advanced cardiovascular, neurologic, psychiatric, or terminal dis-
ease, were excluded from the study. Enrollment was continued until a
total of 100 patients, equally divided between insulin requiring and
nonrequiring, was secured. The selection process resulted in the
following subgroups of experimental and control cases, each con-
sisting of 25 patients:

IA. Insulin-requiring patients in telehome care.

IB. Noninsulin-requiring patients in telehome care.

ITA. Insulin-requiring patients in conventional (standard) care.
IIB. Noninsulin-requiring patients in conventional (standard) care.

Among insulin-requiring patients, 42 persons used insulin mix-
tures (basal NPH insulin + rapid-acting insulin) and 8 used mealtime
insulin (rapid-acting insulin/rapid-acting insulin analog). Thirty-
four patients used combination of insulin and oral medications
(metformin/sulfonylurea treatment), and 16 used only insulin.

Among noninsulin-requiring patients, 43 were taking oral
medications (metformin, sulfonylurea treatment, alpha-glucosidase
inhibitors) and followed diet and physical activity regimen; the re-
maining 7 patients were only on diet regimen and regular exercise.

THE EXPERIMENTAL INTERVENTION:
TELEHOME MONITORING

The telehome monitoring system consisted of two modules: a
patient unit and a medical (or provider) unit, connected by a com-
puter network (linked to a secure central server). The patient units
included a PC with Internet access at home. Each patient in this group
was required to download via infrared link (IrDA) his/her data from
the blood glucose monitoring device into the PC and to send all
results at least once a week via Internet to the doctor’s office. The
system offered tools for the providers and patients for data collection,
data analysis, and decision support as well as software that included
clinical protocols for flagging or identifying critical values and ap-
propriate actions that should be followed. The technical configura-
tion of the system is shown in Figure 1.

Nurses provided training on the use of the system, including data
entry, during the installation of the equipment and software. Training
sessions lasted between 30 and 45 minutes. Additional training was
provided for patients who needed more time. Clinical parameters
were established for each patient, whereby a range of acceptable
glucose values was individually set. Hence, values less than or ex-
ceeding that range (from 50 to 280 mg/dL for most patients) would
trigger an audio-video alarm at the clinic, and they would also
generate a text message to the cellular phone of the caregiver (mostly
a general practitioner) to ensure the patient urgent medical attention,
which may include titration of insulin dose, oral medications, diet,
etc. Patients in the telehome care group had also the option of con-
tacting their physicians by phone, as needed.

Patients in the control group were able to measure their blood
glucose levels with the glucometer of their choice, and they were free
to contact their physicians by telephone or visit them in their clinics
if they thought their glucose values deviated from desired levels.
Otherwise, they were scheduled to visit their physicians every 2
months. The total duration of the study was 6 months.

The telehome system software was selected for ease of use or user
friendliness (AccuCheck 360°; Roche Diagnostics), and it enabled the
doctor and the patient to:

o Enter the results of blood glucose monitoring, insulin dose, and
information about specific events (exercise, food intake, stress, etc.);

e Get summaries of the transmitted data, including the number of
blood glucose measurements during the selected period (e.g., a
week, a month), mean blood glucose levels, number of tests above or
below prespecified limits, blood glucose results after specific events,
and frequency of hypoglycemic/hyperglycemic episodes; and

« Present trend data in summary form, in charts and graphs that
show whether values are increasing or decreasing over time.

OUTCOME MEASURES

Several metabolic parameters were evaluated before, after 3 months,
and at the end of the study period. Assessment of the effects of telehome
diabetes monitoring and treatment was

Glucometer

Patient's computer

Ll elecommunicatio
network

based on the following factors:

Server e Regular glucometry (at least 4-5

times a day in group IA and IIA, at

least once a day in group IB and IIB,

— and also whenever the patient was

service not feeling well)

e Measurement of glycated hemo-
globin (HbA1lc) levels before and
after the study

* Blood cell count, erythrocyte sedi-
mentation rate

e Cholesterol balance, body mass index

» Creatinine concentration and urine
analysis

Fig. 1. The technical configuration of the telehome care system.
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Laboratory analysis was performed at a certified laboratory at
Wroclaw Medical Center. A glucometer (Accu-Check Active; Roche
Diagnostics) and test strips were provided to all patients free of
charge during the 6-month study period. The telehome care group
also received free infrared transmitters (Smart Pix; Roche Diag-
nostics) together with the appropriate application software.

All participants in the study were asked to complete a specially
designed questionnaire, which included questions about quality
of life, doctor-patient communication, and sense of control over
the disease (see Appendix). It was administered before and after
the treatment. The questionnaire also included specific questions
regarding symptoms, hypo- and hyperglycemic event rates
(¢lucose values | 50 mg/dL and 7280 mg/dL, respectively), per-
sonal feelings and experiences, and disease and system man-
agement. Questions about quality of life provided five-point
response categories for the respondents’ choice. Adherence with
prescribed regimen was evaluated by the GP at the end of the
intervention in the following categories: taking medications,
insulin injections, diet regimen/physical activity, as well as
overall assessment—graded on five levels, with level I meaning
>90% adherence; II, 70%-90% adherence; III, 50%-70% adher-
ence; IV, 300%-500% adherence; V, <30% adherence. Following
doctor’s orders in >70% cases was assessed as a good adherence
(I 411 level).

DATA ANALYSIS

The two groups were compared in terms of their average scores
in addition to multiple regression analysis to identify the predictive
variables. Significance of differences between means was estimated

by t-test or F-test depending on the number of cases and the nature of
the measurement involved.

The parameters of the multiple regression model were estimated by
means of ridge regression with ridge parameter A = 0.1. The selection
of regression variables was performed using stepwise forward re-
gression. Independence in contingency tables was assessed using y?
or exact Fisher test, depending on frequencies in table cells. The
segments on the top of bar charts represent 95% confidence intervals.
The tests were two sided. All statistical analyses were performed via
Statistica v.6.0 software (Statsoft, Inc.) or with VassarStats software
(Vassar College).

Results

A total of 95 patients with type 2 diabetes (of the 100 who were
recruited into the experiment) completed the study. Three dropped
out of the experimental group. One was insulin requiring and left the
country after 1 month from the start, and two were noninsulin re-
quiring who lost interest and discontinued submitting the necessary
information. Two dropped out of the control. One was insulin re-
quiring who was admitted to the hospital after a car accident, and the
other was noninsulin requiring who changed physicians and chose to
not continue.

The total number of data transmissions in the telehome group
was 1,850, averaging 1.64 transmissions per patient/week. The total
number of telemedical interventions (e-mail service, telephone calls,
SMS service) during the study period was 474, averaging 0.42 per
patient/week. On the other hand, there were 143 medical consulta-
tions and 11 home visits in the traditional monitoring group. The
point to be made here is the much higher frequency of contacts in the

Table 1. Comparisons Between the Experimental and Control Groups at Baseline®

CHARACTERISTICS TELEHOME GROUP (N=47) CONVENTIONAL GROUP (N=48) P-VALUE
Age (years) 53.1 £ 25.2 575 £ 274 0.106
Sex (M/F) 26/21 25/23 0.255
Insulin/noninsulin dependent 24[23 2424 0.168
Diabetes duration (years) 8.1+76 7.7 +68 0.195
Education (basic/secondary/high) 15/24/8 18/22/8 0.332
Employment (yes/no) 19/28 18/30 0.240
Body mass index (BMI) 254+ 7.2 262 + 6.6 0.445
Blood pressure (systolic/diastolic) 132.2 + 25.3/84.4 + 15.7 136.1 + 24/82.6 + 13.1 0.350
Total cholesterol (mg/dL) 195.3 + 35.7 201.4 + 40.7 0.187
Creatinine (mg/dL) 1.1£0.35 1.2 £0.38 0.420
Fasting plasma glucose (mg/dL) 167.5 + 68.5 170 £ 71.2 0.410
Postprandial glucose (mg/dL) 250.3 + 104.1 2446 + 97.3 0.286
HbA1c (%) 7.63 = 1.53 7.61 £ 1.65 0.688

?Data are means % SD (%).
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Fig. 2. The concentration of HbA1c in study groups before and after
the intervention.

experimental group, which may account for some of the positive
findings to be reported here.

A comparison between the composition of the experimental and
control groups shows significant similarities in terms of demographic
and metabolic parameters, as shown in Table 1.

GLYCEMIC CONTROL

There was an overall reduction in glycated hemoglobin in both the
experimental and control groups. Indeed, the overall difference be-
tween the two groups was not statistically significant. However, a
significant difference in HbA1lc values was observed among non-
insulin-requiring patients only (from 6.95% + 0.82% to 6.66% *
0.86% in IB vs. 7.21% = 2.02% to 7.2% * 1.86% in IIB; p = 0.02), as
shown in Figure 2. Compared with the control group, the experi-
mental group reported considerably less hyperglycemic and hypo-
glycemic events (Table 2). In both groups, men presented
significantly larger decline in HbAlc values (0.31 £ 0.92; p=0.04
vs. 0.07 £ 0.91; p=0.66). The severity, duration of the disease, and
comorbidity had independent effects in both groups. No significant

differences in blood glucose concentrations, cholesterol balance,
creatinine, body mass index, and blood pressure values were ob-
served between the two groups at the end of the study (Table 2).

Within the experimental group, education and age were positively
associated with the decline of glycated hemoglobin (i.e., the more ed-
ucated and the older patients showed a greater decline), when compared
with their counterparts (p = 0.02 and 0.04, respectively). On the other
hand, employment status had a negative correlation (i.e., the unem-
ployed had a greater decline than the employed (p=0.05). In the
control group, there was no correlation between age, employment, and
the decrease in glycated hemoglobin. Only education correlated neg-
atively with the decline of HbAlc values (p = 0.005), having the op-
posite effect when compared with the experimental group.

QUALITY OF LIFE AND COMPLIANCE

The telehome group (I) had higher overall scores on quality of
life measures (personal interpretation of illness, satisfaction, self-
reliance, and feeling of independence) when compared with the
control group (see Appendix). However, the differences between the
two groups were not statistically significant (overall score was 3.66 in
group [ vs. 3.41 in group II). The greatest improvement was observed
among the insulin-requiring patients who received the experimental
treatment (an increase of +0.79 in subgroup IA) when compared with
those in the control group (an increase of +0.1 in IIA; p = 0.09), as
shown in Figure 3.

The questionnaire included subjective assessments of the patients’
perceived ability to control their blood glucose levels, diet, and diabetes
in general. The experimental group showed significantly higher scores
in terms of their sense of control over glucose levels and diabetes in
general at the end of intervention when compared with the control
group (p=0.03 and p = 0.045, respectively), as shown in Figure 4.

We also included a few questions regarding mental health issues,
such as feelings of depression, anxiety, fear, inability to control one’s
life, and complications related to diabetes. The telehome group reported

Table 2. Comparisons Between the Experimental and Control Groups in Terms of Metabolic Measures?

METABOLIC MEASURES TELEHOME G CONVENTIONAL GROUP (N=48) P-VALUE
HbA1c (%) 7.37 £1.27 7.43 £ 1.49 p=0.720
Fasting plasma glucose (mg/dL) 155 + 74.2 165 =+ 78.1 p=0.120
Postprandial glucose (mg/dL) 202 + 96.4 223.5 + 104 p=0.260
Hypoglycemic events (n) 8 (0.17/patient) 19 (0.4/patient) p=0.010
Hyperglycemic events (n) 38 (0.81/patient) 56 (1.17/patient) p=0.000
Total cholesterol (mg/dL) 192.3 £ 40 208.2 + 384 p=0.310
Creatinine (mg/dL) 1.15 + 0.37 1.1+ 029 p=0.550
Blood pressure (systolic/diastolic) 127.2 £ 23.1/81.4 + 12.7 129.1 + 24.5/82.1 = 11.1 p=0.320
BMI 248 £ 69 26.4 £ 6.1 p=0.380

?Data are means % SD (%).
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Fig. 3. The quality of life in study groups (in 1-5-point scale; 1—
very bad, 2—bad, 3—sufficient, 4—good, 5—very good).

less episodes of anxiety and depression and better mental health;
however, the differences were not statistically significant (Table 3).

The use of the equipment was not intuitive. Only 35% of patients in
the experimental group reported being self-reliant in using the sys-
tem, 24% required some family support, and 41% were unable to use
the system alone and required constant family assistance and su-
pervision. Interestingly, patients who operated the equipment with
relative ease derived greater benefits from the system. There was a
positive association between educational attainment and ability to
use the system without help ( p =0.045). There was also a significant
relationship between the quality of life and the intent to continue
using the system beyond the termination of the study (p = 0.04).

In both main groups (I and II), adherence to physicians’ recom-
mendations was high, but only among noninsulin-requiring patients.
In 439% patients (I +II level) in subgroup IB and 449% patients (I +1I
level) in subgroup IIB, general adherence was assessed as a good one.
There was no significant difference between adherence categories in
all studied groups; however, adherence in “taking medications”
turned out to be the highest one, whereas adherence in “diet/physical
activity” was evaluated the lowest one. Adherence among insulin-
requiring patients was disappointing and significantly worse in both

the experimental and control groups (p < 0.01 in both groups). Data
are shown in Table 4.

Finally, a large majority of patients (74.5%) in the experimental
group expressed an interest in continuing the telehome monitoring
system. This was higher among noninsulin-requiring patients, 66%
versus 83%. It seems that patients who had more reason to be con-
cerned about being monitored were less sanguine about telehome care
as compared to their counterparts, even though the majority of both
groups favored this intervention. Interestingly, when asked whether
they would want telehome care if available, a majority (56%) of pa-
tients in the control group said yes. These data are shown in Figure 5.

Discussion
The use of telehome care for regular monitoring of blood glucose
levels and other diabetes-related information, using standardized
clinical protocols, was shown to be a supportive tool in controlling
type 2 diabetes in a primary care setting. This is consistent with other
telehome research showing a significant decrease in HbA1c, a critical
indicator of diabetes management.'*'>?*>26=3! In the present study,
an overall improvement in glycated hemoglobin was observed in
both the telemonitoring and conventional groups. Similar results
were reported by other researchers.'®?*3?73* This suggests the pres-
ence of a “Hawthorne effect” in the sense that awareness of partici-
pation in the study (together with the requirement of regular visits to
the doctor’ s office) had an independent effect on the clinical out-
comes measured here. Moreover, the short duration of the study
period—6 months—was not sufficient either (1) to overcome the
Hawthorne effect or (2) to reveal the lasting effects of telehome
monitoring. Nonetheless, a significant decline in HbAlc was ob-
served among noninsulin-requiring patients using telehome moni-
toring and also the highest levels of adherence with doctors’ orders.
Thus, this research provides further encouraging evidence regarding
the merit of telehome monitoring in managing type 2 diabetes.
Better glycemic control was observed among men, those with
higher levels of education, and those familiar with using the Internet
and the SMS function of the mobile phone, when compared with their
counterparts.®® Education was positively correlated with

the decline in glycated hemoglobin in the telemonitoring
group, but it had the opposite effect in the control group.

g = H Glucose levels
45 - ¥ Diet The reason for this difference is not clear.
a4 375 3¢ u Diabetes in general One way to generalize from these findings is to profile
35+~ 3 3,05 31 the most effective user in terms of the patient who
g 3474 - 2,680 0 L benefited the most from the telehome care intervention.
E 2,5 This profile points to the older and more educated patient
s . . . s
s 2 who had acquired the disease relatively recently (within
1,5 the last 3 years) and who spends most of the time at home,
14 likely a pensioner. We choose to refer to this profile as the
0,5 4 “super-user.” It may also be worth mentioning who
0 T T might not benefit from telehome care. It seems to be a
'gm"'t‘:.:e""e "gr”“t':‘:ef‘"e '5r°:'::ﬂ°r "gm;p:mr younger working person with basic or vocational edu-
intervention  intervention  intervention  intervention cation who acquired diabetes some time ago. This person

Fig. 4. Sense of control over diabetes (in 1-5 point scale).

is probably not fully aware of the significance of this
disease and its sequelae.
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Table 3. Subjective Pyschological Experience of Diabetes

MENTAL HEALTH ISSUES TELEHOME GROUP (N=47) CONVENTIONAL GROUP (N=48) P-VALUE
Feelings of depression (%) 9 (19%) 13 (27%) p=0.308
Feelings of anxiety/fear (%) 17 (35%) 25 (52%) p=0.083
Feelings of inability to control his life (%) 3 (6%) 5 (109%) p=0.447
Life/personal complications related 7 (15%) 8 (17%) p=0.748
to the disease (%)

Telehome care seems to have a positive effect on patients’ mental
attitude and their sense of control over the disease.'®!®!9:30:3%.36
More generally, there is growing evidence of the positive effects of
telemedicine generally on the patient-physician relationship as well
as satisfaction with care.'®'”!%3>37 The tools of telemedicine and

telehome care should be seen as necessary adjuncts in the quality of
care. The ongoing two-way communication embodied in this study
proved to be effective in helping patients achieve a sense of inde-
pendence.

Table 4. Adherence to Physicians' Recommendations

STUDY GROUP

General assessment

Some studies have demonstrated that positive motivation to use
telehome care had a laudatory effect on the control of blood glucose
levels.>*3® In other words, patients who were most active in mea-
suring and transferring glucose values had better outcomes than
their counterparts. In the present study, patients who operated the
equipment with relative ease derived greater benefits from the system
when compared with their counterparts. This suggests that positive
motivation and appropriate education to self-care are critical ele-
ments in achieving glycemic control. The observation seems partic-

ADHERENCE (%)

LEVEL | LEVEL Il LEVEL Iil LEVEL IV LEVEL V

IA (n=24) 2 24 55 13 6
IB (n=23) 10 33 47 6 4
IIA (n=24) 1 17 62 14 6
IIB (n=24) 9 35 42 8 6
Diet/physical activity
IA (n=24) 2 20 56 14 8
IB (n=23) 9 32 45 8 6
IIA (n=24) 1 17 58 18 6
IIB (n=24) 7 34 40 1 8
Taking medications
IA (n=24) 4 27 56 9 4
IB (n=23) 14 32 46 5 3
IIA (n=24) 2 19 64 10 5
IIB (n=24) 1 38 41 6 4
Insulin injections
IA (n=24) 3 24 57 " 5
IIA (n=24) 1 18 60 15 6
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Fig. 5. The will of continuation in study groups.

ularly important when considering the effort and costs involved in
establishing a telehome care program. A larger investment and much
higher frequency of contacts in the experimental group may produce
stronger results.

Familiarity with telemedical technology is still somewhat limited
in the older generation. However, the situation is changing rapidly
with advances in information and communication technology and
decrease in price. The Internet and broadband are becoming ubig-
uitous and fast-becoming within the reach of the average person. For
instance, studies in Poland reported that 67% of the Polish adult
population used the Internet and 80% of them utilized it for health-
related purposes in 2007.>%%° This is compatible with the general
European and world trends.*®"** The majority of the participants in
this study would be willing to continue using the system if offered.

Conclusions

Telehome care presents a supportive model for monitoring pa-
tients with diabetes in their home environment while providing them
with educational tools to manage their health. This can reduce visits
to doctors’ offices, emergency rooms, hospitalization, and length
of stay. Although some of these benefits have been reported in the
published literature, more definitive research is needed, especially
research that relies on randomized clinical trials with large samples.

The findings reported in this article demonstrate the feasibility of
telehome monitoring in a primary care setting as well as its potential
benefits in patients with type 2 diabetes. The evidence presented here
supports the use of this modality for the routine management of
diabetes while enhancing patients’ quality of life and their sense of
independence and control over the disease.

However, telehome care may not be appropriate for all patients.
Purpose selection, comprehensive education, and positive motiva-
tion are critical elements to its success. It seems that only those
patients who were well aware of the significance of their disease
and its sequelae and also wanted to participate actively in their
treatment and in preventing complications would gain from the
system.

Our limited resources did not permit us to apply power analysis to
determine minimal sample size to detect actual effects of the inter-

vention. This is especially significant when comparing subgroups
within the sample. Hence, the small sample in this study mitigates our
ability to declare any definitive finding. Among other factors, this is
likely to await the definitive evidence from much larger randomized
clinical trials in other settings and environments.
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TELEHOME CARE OF DIABETES IN PRIMARY CARE SETTING

Appendix. Questionnaire for Patients with Diabetes Studies the Quality of Their Lives, a Sense of Control

Over the Disease, and the Communication Between Patient and Doctor

QUESTION

Does your diabetes affect the quality of your life?

ANSWER

Diabetes is the biggest problem in my life, which
is subordinated to all of my life.

Diabetes is certainly a serious problem for me, limits 2
my daily activities, and forces me to change lifestyle.
Diabetes is a major hassle for me and limits my daily 3
activities.
Diabetes is sometimes embarrassing for me. 4
Diabetes is not a problem for me. 5
Does diabetes raise your anxiety and triggers Yes, always. 1
anxiety reactions?
Yes, often. 2
Yes, from time to time. 3
Only exceptionally. 4
No, never. 5
Do you feel sad or depressed because of diabetes, Yes, always. 1
often you want to cry, and activities of daily
live tire and do not give any joy?
Yes, often. 2
Yes, from time to time. 3
Only exceptionally. 4
No, never. 5
Does diabetes reduce your daily activities, such as Yes, always. 1
travel, education, cleaning, shopping, cooking, etc.?
Yes, often. 2
Yes, from time to time. 3
Only exceptionally. 4
No, never. 5
Did you have to give up some pleasures in last Yes 1
3 months because of diabetes, such as a social
event, meeting with friends, go on vacation,
sport activities, etc.?
| don't remember. 3
No 5
Do you currently have a sense of control over blood No, not at all. 1
sugar levels?
No, only occasionally. 2
Probably yes. 3
Yes, in most cases. 4
Definitely yes. 5

Do you currently have a sense of control over your
weight (body mass)?

No, not at all.
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Appendix. Questionnaire for Patients with Diabetes Studies the Quality of Their Lives, a Sense of Control

Over the Disease, and the Communication Between Patient and Doctor continued

QUESTION ANSWER
No, only occasionally. 2
Probably yes. 3
Yes, in most cases. 4
Definitely yes. 5
Do you currently have a sense of control over diabetes [ No, not at all. 1
in general?
No, only occasionally. 2
Probably yes. 3
Yes, in most cases. 4
Definitely yes 5
Do you currently need to use the assistance of a family | Yes, always. 1
or other close persons to establish and follow an
appropriate diet?
Yes, often. 2
Yes, from time to time. 3
Only exceptionally. 4
No, never. 5
Do you currently need to use the assistance of a family | Yes, always. 1
or other close persons to take prescribed
medications?
Yes, often. 2
Yes, from time to time. 3
Only exceptionally. 4
No, never. 5
Do you currently need to use the assistance of a family | Yes, always. 1
or other close persons to monitor of blood sugar
levels (e.g., daily measurements of blood glucose
levels by fingerstick)?
Yes, often. 2
Yes, from time to time. 3
Only exceptionally. 4
No, never. 5
Are you satisfied with contact with your doctor? | am not satisfied. 1
Probably not. 2
Normally, | am satisfied. 3
| am satisfied in most cases. 4
Contact with my doctor gives me a great satisfaction. 5
How do you describe a bond which unites you with | feel no bond with my doctor. 1
your doctor (in the context of trust, being in contact
with your doctor and revealing all frustrated you
problems)?

continued —
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TELEHOME CARE OF DIABETES IN PRIMARY CARE SETTING

Appendix. Questionnaire for Patients with Diabetes Studies the Quality of Their Lives, a Sense of Control

Over the Disease, and the Communication Between Patient and Doctor continued

QUESTION ANSWER
Weak bond. 2
Fairly strong bond. 3
Strong bond. 4
Very strong bond. 5
Do you feel that contact with your doctor, next to No 1
the awareness of being taken care of, gives you
a sense of freedom and independence?
It is hard to say. 3
Yes 5
How generally do you evaluate your health at the Very bad 1
moment?
Bad 2
Sufficient 3
Good 4
Very good 5

© MARY ANN LIEBERT, INC. ® VOL. 17 NO. 3 ® APRIL 2011

TELEMEDICINE and e-HEALTH 163






