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Abstract

Objective: A patient Web portal allows patients to access their personal health record through the Internet. It may improve
diabetes outcomes, but the adoption is unsatisfactory. We examined the differences between patients with and without a
login in order to optimize its use.
Patients and Methods: A survey was conducted among patients from 62 general practices and one outpatient clinic that all
use a diabetes Web portal. Between November 2011 and March 2012 questionnaires were sent to 1,500 patients with and
3,000 patients without a login. Patient groups were stratified according to type of diabetes. Demographic and diabetes-related
variables were analyzed with multivariable regression analysis.
Results: The total response rate was 67%. Fewer than 50% of the patients did request a login. Among 128 patients with type 1
diabetes mellitus, those with a login (89.8%) were younger and more frequently treated by an internist. In 1,262 patients with
type 2 diabetes mellitus, fewer patients had a log-in (41.0%), and the likelihood of having a login was independently
associated with younger age, male gender, higher educational level, treatment by an internist, longer duration of diabetes,
and polypharmacy (all P < 0.001).
Conclusions: Patients with type 1 diabetes request a login more frequently than patients with type 2 diabetes, and patients
with a login are strikingly different than patients without. The healthcare provider seems to play an important role in
patients’ Web utilization. Simply promoting use of electronic healthcare methods does not make sense. It is important to
address disparities between patient groups to optimize the use of a Web portal.

Introduction

Patients with type 2 diabetes should be monitored four
times a year.1 To cope with the rising numbers of people

with diabetes in the future2,3 and the increasing workload of
healthcare personnel, the organization of diabetes care may
need to change. One of the possibilities is to promote infor-
mation exchange between patients and healthcare profes-
sionals that might facilitate a substantial increase of self-care.

Electronic health care (e-health) is such a method, and there
are many forms of e-health,4 ranging from general health in-
formation on the Internet to specific healthcare systems. One
type of e-health is a patient Web portal, an online application
that allows patients to interact and communicate with their
physicians.5 These portals have a positive effect on diabetes
outcomes, such as hemoglobin A1c (HbA1c) and cholester-
ol,6–10 and on self-efficacy.11

However, many patients do not use the patient portal.12,13

This may be associated with limited health literacy,12,14 social

disparities,15 the digital divide,16 age,17,18 lack of information
like enrollment instructions,17 or lack of motivation.17 How-
ever, other studies indicate that elderly patients with diabetes
effectively use the Internet19 and are interested in patient
portals.19,20 One of the limitations of the existing evidence is
that most of the studies about patient portals have been con-
ducted in the general population instead of in a population of
only diabetes patients.16,21 The few studies carried out in a
diabetes population did not differentiate between types of
diabetes or treatment settings.14,15

In The Netherlands 96% of all inhabitants have access to the
Internet, of which 84% is broadband access. Of the people
with Internet access, 87% use it daily, and 11% use it at least
once a week. Men and women have equal access, and over
95% of the people up to 65 years of age have access. Above the
age of 65 years the access rate is lower (81%). Internet access
ranges from 90% in lower education groups to 99% in the
groups with the highest education. There is no digital divide
due to cost of Internet access. Therefore, patient portals can
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theoretically be used by most of the patients with diabetes
mellitus in The Netherlands.22

We hypothesize that, with increasing use of a patient por-
tal, patients may become more involved in their treatment.23

This may lead to less diabetes-specific distress and an increase
in self-efficacy,11 diabetes knowledge, treatment satisfac-
tion,24 and health status. Healthcare providers should be
supported to identify groups of patients who need more at-
tention in order to increase their portal use.

The aim of the present article is to study the characteristics,
the health status, the self-efficacy, the diabetes knowledge,
and the treatment satisfaction of patients with both type 1 and
type 2 diabetes who do and do not have a login for a patient
Web portal.

Patients and Methods

Study design

We conducted a survey in a sample of 12,793 diabetes pa-
tients, of whom 3,002 patients (23.5%) had a login to the Web
portal and 9,791 (76.5%) had never requested a login. We
randomly selected patients 18–85 years old: 1,500 from the
login group and 3,000 from the non-login group. The rationale
for this ratio is that we anticipated a lower response from the
non-login group. Patients were sent an information letter to-
gether with a set of questionnaires. A reminder was sent twice
in 3-week intervals. Patients who did not want to participate
could declare the reason for non-participation. The survey
was conducted between November 2011 and March 2012. The
study was approved by the Medical Research Ethics Com-
mittee of the University Medical Center Utrecht (protocol
number 11-296/C).

Study setting

Diamuraal is an organization that coordinates the diabetes
care in a defined geographical area in the center of The
Netherlands. It comprises 62 independent primary care
practices and one outpatient clinic of the regional hospital.
All physicians and nurses who participate in the care of
patients with diabetes collaborate in the same electronic
health record.

Since 2006, all diabetes patients in Diamuraal can request a
login to access their personal electronic health record, on the
condition that their healthcare providers give their consent.
They get access by means of a Web-based patient portal
(www.digitaallogboek.nl). The information system of this
portal was developed by Diamuraal and is copyrighted by
Portavita B.V. (Amsterdam, The Netherlands). After login,
patients have access to their medical records, which include
the information provided by their healthcare provider during
medical consultation, such as physical examination, labora-
tory results, problem lists, and treatment goals. Well-prepared
patients could be aware of their results before meeting their
care provider. The patient portal also provides access to
general diabetes information and an overview of all exami-
nations and diabetes visits that are needed according to
guidelines. Patients can upload the glucose levels measured at
home and seek contact with their care provider through se-
cured electronic messaging. The portal is additional; patients
who have not requested access receive usual diabetes care
according to the Dutch guidelines.1

Study measures

Patients’ self-reported characteristics. We used a ques-
tionnaire for patient characteristics. It contained questions
about educational level (no education or completed primary
school [low]; completed secondary school or university
[high]), ethnicity (born in Europe [white]; Suriname, the An-
tilles, Turkey, Morocco, or other [white]), living status (alone
and independent or with supportive care [alone]; together
with partner or family or in residential community [with
others]), employment (having a paid job, being retired, or
otherwise [studying, disabled, or unemployed]), medication,
polypharmacy (the use of five or more medications), and self-
reported nonadherence, smoking (current [yes]; never or ex-
smoker [no]), drinking alcohol, being physically active at least
five times a week for 30 min, fluency in Dutch language, ac-
cess to the Internet, and having a computer.

Validated questionnaires. To measure satisfaction with
diabetes treatment, the Diabetes Treatment Satisfaction
Questionnaire25 was used. It measures satisfaction with
treatment regimen (six items) and perceived frequency of
hyperglycemia (one item) and hypoglycemia (one item). The
score ranges from 0 (very dissatisfied) to 36 (very satisfied).

To measure diabetes-specific distress, the Problem Areas in
Diabetes questionnaire26 was used, assessing the general
emotional burden of diabetes and distress related to treat-
ment, food choices, and social support. The 20 items are
scored on a 5-point Likert scale yielding a sum score (range,
0–100), with higher score representing higher distress. The
Dutch Problem Areas in Diabetes scale has good convergent
and discriminating validity and high internal consistency.27

Health status was measured with the validated Dutch
version of the European Quality of Life scale with five di-
mensions (range of - 0.59 to 1, where 1 indicates perfect
health). It covers five domains of health (mobility, self-care,
daily activity, pain, and anxiety/depression). Each question
has three levels of functioning: level 1, no problems; level 2,
some problems; and level 3, severe problems. Additionally,
general well-being was measured by the European Quality of
Life scale visual analog scale (score range of 0–100, where 100
represents the best imaginable health status).28

Self-efficacy was determined with the Diabetes Manage-
ment Self-Efficacy Scale, which is a 20-item scale. The stem
phrase ‘‘I am confident that.’’ was used to precede the 20
items, and answers were scored using a 5-point Likert scale
(from ‘‘Probably Not’’ to ‘‘Definitely Yes’’) yielding a sum
score (range of 20–100), with higher score representing a
higher self-evaluation of self-efficacy skills.29

Additional diabetes knowledge test. To test diabetes
knowledge we used the Brief Diabetes Knowledge Test
used in both type 1 and type 2 diabetes patients in The
Netherlands.30,31 The test includes 23 questions, with 14
general items and nine additional ones about insulin use. It
is a multiple-choice test, with one correct answer per
question. We added seven questions about diabetes topics
that specifically refer to the content of quarterly or annual
monitoring consultations that all diabetes patients receive.
These questions test their knowledge about the conse-
quences of smoking and alcohol use, hypoglycemic symp-
toms, eye examination, physical exercise, normal value of
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blood pressure, and the association of diabetes mellitus and
vascular disease. We scored the percentage of all questions
answered correctly, both for the standard questions, in-
cluding the added questions, and for the insulin questions.
In case of no answer to a question, we scored that question
as wrong.

Patients’ medical records. We collected possible deter-
minants for portal use from the patient’s electronic health
record, such as gender, age, type of diabetes, duration of di-
abetes, and setting of diabetes treatment (general practice or
outpatient clinic). In addition, we extracted data about body
mass index, blood pressure, and laboratory values (HbA1c,
total cholesterol, high-density lipoprotein-cholesterol, and
low-density lipoprotein-cholesterol) and the presence of reti-
nopathy, neuropathy, nephropathy, cardiac complications
(angina pectoris or myocardial infarction), cerebral compli-
cations (stroke or transient ischemic attack), and peripheral
arterial vascular disease from the records.

Statistical analysis

Data were analyzed using SPSS for Windows software
(version 20; SPSS Inc., Chicago, IL). Type 1 and type 2 diabetes
were analyzed separately. Patients who requested login to the
Web portal were compared with patients who did not. Cate-
gorical variables were expressed as percentages, and nor-
mally distributed continuous variables were given as mean
values with SD or with median and interquartile range when
not normally distributed. We used v2 tests for all categorical
variables, unpaired t test for all normally distributed contin-
uous variables, and the Mann–Whitney test for non-normally
distributed continuous variables. We calculated socioeco-
nomic status based on zip codes. The Netherlands Institute for
Social Research32 calculated for each zip code a score for so-
cioeconomic status based on income, employment, and level
of education of the population. The higher the score, the lower
the status. For patients with type 1 diabetes mellitus, we could
not perform this analysis with a reliable outcome because of
the low number of patients with type 1 diabetes who were
treated by an internist.

Univariate logistic regression analysis was used to de-
termine the association between requesting a login and
possible determinants. Because of the low number of pa-
tients with type 1 diabetes mellitus, we could not perform a
multivariable logistic regression analysis to determine
which variables were independently associated with the
login request. For patients with type 2 diabetes mellitus, we
used a value of P < 0.2 in the univariate analysis to select
variables for further multivariate analysis. Multivariable
regression analysis, using the enter method, was used to
identify which of the determinants was independently as-
sociated with the use of a Web portal. These determinants
were expressed as odds ratios and their corresponding 95%
confidence intervals. In the variable medication use, we
used oral drugs as reference group instead of no medication
because this best represents the clinical situation and has
sufficient size to serve as a stable reference group. Among
patients who completed the validated questionnaires, there
were occasional missing items due to skipping of questions
(Problem Areas in Diabetes, 20%; Diabetes Treatment Sat-
isfaction Questionnaire, 9%; European Quality of Life scale

with five dimensions visual analog scale, 6%; and Diabetes
Management Self-Efficacy Scale, 23%). In order to complete
the score on these questionnaires, we used single imputa-
tion for these missing items. In the other questionnaires 16
variables had occasional missing values (range, 0.5–13%).
We used the multiple imputation method to impute the
missing values on patient characteristics and diabetes-
related variables. Simply excluding these participants would
have provided biased results because missing data may not
occur completely at random.33 We generalized five imputed
datasets and used Rubin’s rules to combine the estimates of
the parameters.34

Results

From the 4,500 questionnaires, 101 questionnaires were
undeliverable: 33 patients were deceased, and for 68 the cor-
rect address could not be traced. From the remaining 4,399
patients who were sent a questionnaire 2,931 (66.6%) patients
responded. In total, 1,390 (31.6%) patients were eligible for
analysis because they returned a completed questionnaire
and a signed consent form to access the database for further
extraction of data (‘‘participants’’). Another 1,541 (35.0%)
people declared that they did not want to participate (‘‘non-
participants’’), and 1,468 (33.4%) people never responded
(‘‘non-responders’’).

The mean age of the participants was 63.9 – 12.2 years,
significantly different from that of the non-participants
(69.3 – 11.0 years; P < 0.001) and non-responders (59.6 – 14.7
years; P < 0.001). Among the participants, 59.4% were male;
among the non-participants, 46.6% were male; and among the
non-responders, 55.9% were male (P < 0.001 and P < 0.06, re-
spectively).

Reasons for non-participation included lack of interest or
time (18.1%), questionnaire too difficult (6.6%), questions too
personal (3.0%), other reasons (22.0%), and no reason given
(53.9%). Several people gave more than one reason.

Of the participants, 632 (45.5%) patients had a login, and
758 (54.5%) did not. The participants with a login were
younger compared with those without (59.7 – 13.2 years vs.
67.4 – 10.0 years; P < 0.001). Of the participants with a login,
63.1% were male compared with 56.5% of the group without
(P < 0.01).

Type 1 diabetes

Of the 1,390 participants, 128 patients were diagnosed with
type 1 diabetes, of whom 115 (89.9%) had a login, and 13
(10.1%) did not. Patients with a login were younger and had a
higher education level (Table 1). Following the guidelines,
most type 1 diabetes patients were treated by an internist;
however, patients without a login were more frequently
found to be treated in a general practice. No difference in
diabetes-related medication was present, but patients with a
login used other drugs less frequently. Patients with a login
had a better systolic blood pressure, and they were less likely
to have neuropathy (Table 2). On the additional validated
questionnaires, there were no significant differences between
patients with and without a login, except for the diabetes
knowledge test. Patient with a login scored higher on insulin-
related questions than patients without a login (70.9% correct
vs. 57.4% correct; P < 0.02).
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Type 2 diabetes

Of the 1,262 participants with type 2 diabetes mellitus, 517
(41.0%) had a login, and 745 (59.0%) did not. Patients with a
login differed on many characteristics from those without
(Table 1). They had been diagnosed with diabetes for a longer
time, and they used insulin more frequently and also used
more other drugs. With the exception of HbA1c, they were
better controlled. However, they displayed fewer required
health behaviors (Table 2). Patients with a login perceived
more diabetes-related distress (30.6 – 13.5) than patients
without (27.7 – 12.7) and more hyper- and hypoglycemic ep-
isodes (hypoglycemia, 2.3 – 1.9 vs. 1.5 – 1.7; hypoglycemia,
1.6 – 1.6 vs. 1.1 – 1.5) but also more self-efficacy (79.5 – 15.8 vs.
72.7 – 17.8) and better diabetes knowledge (standard ques-
tions, 73.8 % vs. 62.1% correct; insulin questions, 55.7% vs.
40.8% correct). All differences are significant (P < 0.001). There
was no significant difference in quality of life and general
treatment satisfaction. There is no socioeconomic difference
between the patients with type 2 diabetes mellitus treated by a
general practitioner and patients treated by an internist
(mean, - 0.25 – 0.82 vs. - 0.29 – 0.90; P = 0.48).

Multivariate analysis showed that with increasing age, the
odds of requesting a login decreased (Table 3). With respect to
demographics, the odds of requesting a login increases in
males, in patients with a higher education level, in patients
who speak Dutch fluently, and in patients with a paid job,
whereas the odds decreased in patients treated by a primary
care physician or living alone. With the diabetes treatment
and diabetes-related variables, the odds of requesting a login
increased with the use of polypharmacy and alcohol and de-
creased with smoking. In addition, with insulin use, the odds
of requesting a login increased compared with patients who
use only blood glucose-lowering drugs. Duration of diabetes
and HbA1c levels barely influenced the login request inde-

pendently, as did the scores on patient-reported outcomes
and diabetes knowledge.

Discussion

This study shows that there are many differences between
patients who requested a login for a diabetes Web portal and
those who did not. Furthermore, there are differences be-
tween patients with type 1 and type 2 diabetes mellitus. Pa-
tients with type 1 diabetes requested a login more frequently
than patients with type 2 diabetes; this difference may be of
interest in the further development of diabetes Web portals.

Type 1 diabetes mellitus

To our knowledge, this is the first study that compares the
characteristics of adult patients with type 1 diabetes mellitus
with regard to their logging in on a diabetes Web portal. Pa-
tients with a login were younger and had received a higher
level of education. Younger and better educated patients
might have more exposure to computer and Internet pro-
grams and show an earlier interest in e-health35 and new
technologies.

The majority of the patients with type 1 diabetes mellitus in
our study had requested a login. Almost all of them were
treated by an internist, which is the normal situation in The
Netherlands. Even with the low number of patients treated by
a general practitioner, treatment setting seemed to play a role
in requesting a login. In type 2 diabetes we could demonstrate
that treatment setting was an independent predictor of re-
questing a login. Patients are informed about the option of the
portal by their healthcare provider, and these providers need
to give their consent before patients can receive a login. This
can be a barrier in itself. In the United States, family physi-
cians were relatively unfamiliar with electronic patient health

Table 1. Patient-Related Characteristics in Requesting a Login to the Patient Web Portal

Type 1 diabetes mellitus Type 2 diabetes mellitus

Patients with
login (n = 115)

Patients without
login (n = 13)

Patients with
login (n = 517)

Patients without
login (n = 745)

n n (%) n n (%) P value n n (%) n n (%) P value

Age (years)a 115 45.3 – 14.5 13 54.3 – 11.6 0.03 517 62.9 – 10.5 745 67.6 – 9.8 <0.001
Gender (male) 115 64 (55.7) 13 9 (69.2) 0.35 517 335 (64.8) 745 419 (56.2) <0.01
White 114 109 (95.6) 13 13 (100) > 0.99 511 471 (92.2) 717 639 (89.1) 0.07
Educational level (high) 113 57 (50.4) 13 3 (23.1) 0.06 507 215 (42.4) 710 201 (28.3) <0.001
Living arrangements (alone) 113 22 (19.5) 13 1 (7.7) 0.46 511 79 (15.5) 733 192 (26.2) <0.001
Working status 114 12 0.20 511 731 <0.001

Paid job 75 (65.8) 6 (50.0) 196 (38.4) 151 (20.7)
Retired 11 (9.6) 3 (25.0) 247 (48.3) 476 (65.1)
Other 28 (24.6) 3 (25.0) 68 (13.3) 104 (14.2)

Fluency in Dutch (yes)
Speaking 114 113 (99.1) 13 13 (100) > 0.99 511 503 (98.4) 734 682 (92.9) <0.001
Reading 114 112 (98.2) 12 12 (100) > 0.99 509 497 (97.6) 736 675 (91.7) <0.001

Computer access 115 115 (100) 13 13 (100) — 517 517 (100) 732 512 (69.9) <0.001
Internet access 115 115 (100) 13 13 (100) — 517 517 (100) 596 503 (84.4) <0.001
Treatment setting 115 13 0.01 517 745 <0.001

Primary care physician 3 (2.6) 3 (23.1) 297 (57.4) 663 (89.0)
Internist 112 (97.4) 10 (76.9) 220 (42.6) 82 (11.0)

aAge is expressed as mean – SD values.
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records and their potential benefits, which may slow adop-
tion.36 We do not know whether this holds for Dutch general
practitioners or not. Besides, the outpatient setting with dia-
betes nurses who are focused entirely on one disease and
working according to a strict outpatient clinic protocol might
explain the difference between the number of patients with a
login and without in primary care and secondary care.

Patients who requested a login scored better on the diabetes
knowledge test, especially on the items about insulin. This
might partly be because they were more highly educated, but
it also might be because of the possibility to upload their
glucose levels and the subsequent response of the physician.

Type 2 diabetes mellitus

The majority of patients with type 2 diabetes mellitus did
not request a login. Age, gender, educational level, and work
status all play an important role. Patients in our study who do
use the patient portal are on average above 60 years old,
which is higher than previously found.19,20 This is in line with
the increasing use of the Internet by the elderly in recent
years.37 Therefore we expect that in the near future this age
gap will level off. Physicians and nurses who would like to
promote the use of a patient Web portal should pay special

attention to elderly people, to women, and to diabetes pa-
tients who received a lower level of education. A second
group of patients who are less likely to request a login are
those who do not meet their treatment goals and display
fewer of the required health behaviors. We previously dem-
onstrated that not all patients want to take responsibility for
their diabetes or are willing to take medication to attain
treatment targets.38 These patients may be not interested in
the use of a patient portal to improve their outcomes. Further
studies are warranted to examine the best manner to stimulate
these patients and to investigate in getting them both taking
responsibility and increasing self-care. Patients who are
treated at the outpatient clinic, who use insulin, who use more
than five different drugs for comorbid conditions, and who
perceive more diabetes-related distress, but also those who
have a better knowledge about the disease and a higher self-
efficacy, are more likely to request a login. Because this study
had a cross-sectional design, it is not possible to determine
whether these variables are really causative factors. We can
speculate that some of the variables that were found to be
predictors are in fact markers of the portal use. For example,
with the use of five or more medications, there are increasing
odds of requesting a login. Apparently, patients who need
more medication see the usefulness of the additional use of a
patient Web portal. On the other hand, the use of the Web
portal might result in polypharmacy. Considering the vari-
ables as determinants, there are several possible reasons why
they may determine the request of a login. First, healthcare
providers might select people because they think the patient
will benefit from this portal and therefore recommend its use.
Second, because of their more complex disease control, the
patients themselves may feel the need to increase their part-
nership in the disease control, which the portal could facili-
tate. In this respect it is meaningful that there were no
socioeconomic differences between those patients who see an
internist and those who see a general practitioner. Previous
studies have shown that the use of diabetes Web portals can
lead to improvement of diabetes outcomes,6–10 which means
that HbA1c might be a marker of the portal use. Participating
in a patient Web portal may lead to a significant decline in
diabetes-related stress, which could lead to better glycemic
control.38 Definitely distinguishing determinants and markers
would request a longitudinal design with a baseline situation.

Finally, in the univariate analysis higher HbA1c levels were
associated with a higher odds of requesting a login, but in the
multivariate analysis this effect was reversed, although the
association of HbA1c with login request was only small.

Study strengths include a large and representative popu-
lation of patients with diabetes and the evaluation of a dia-
betes Web portal that is already 5 years in use instead of a Web
portal used for study purposes. Furthermore, to our knowl-
edge, this is the first study to examine demographic and
clinical factors of adult patients with type 1 diabetes mellitus
and the request of a login to a diabetes-specific patient Web
portal. Finally, this study included a comprehensive set of
potential determinants, some of which not previously inves-
tigated in patients with diabetes, like diabetes-related distress,
treatment satisfaction, self-efficacy, and diabetes knowledge.

Nevertheless, there are limitations. First, the cross-sectional
design makes it difficult to distinguish cause and effect. We
have found that some variables are associated with requesting
a login to the Web portal; however, a strict distinction

Table 3. Multivariate Analysis of Predictors

of Requesting a Login in Patients

with Type 2 Diabetes

OR (95% CI) P value

Age 0.96 (0.95–0.97) <0.001
Male gender 1.32 (1.15–1.51) <0.001
Higher education 1.63 (1.43–1.86) <0.001
Living alone 0.55 (0.47–0.64) <0.001
Work status

Other Reference —
Paid job 1.55 (1.26–1.90) <0.001
Retired 1.17 (0.93–1.47) 0.19

Fluency in speaking Dutch 3.06 (2.09–4.48) <0.001
Treatment setting: general

practitioner
0.32 (0.27–0.38) <0.001

Duration of diabetes 1.02 (1.01–1.04) <0.001
BG-lowering drugs

No drugs 1.38 (1.10–1.72) 0.01
Oral BG-lowering drugs Reference —
Oral BG-lowering

drugs + insulin
1.70 (1.39–2.08) <0.001

Insulin 1.37 (1.07–1.75) 0.01
Polypharmacy 1.52 (1.33–1.73) <0.001
HbA1c 0.99 (0.98–0.99) <0.001
Total cholesterol 0.87 (0.82–0.93) <0.001
Current smoking 0.60 (0.51–0.71) <0.001
Current alcohol use 1.16 (1.02–1.32) 0.03
PAID 1.02 (1.01–1.02) <0.001
DTSQ hyperglycemia 1.08 (1.04–1.12) <0.001
DTSQ hypoglycemia 0.95 (0.91–0.99) 0.02
DMSES 1.01 (1.01–1.02) <0.001
BDKT standard 1.01 (1.01–1.02) <0.001
BDKT insulin 1.01 (1.01–1.01) <0.001

BDKT, Brief Diabetes Knowledge Test; BG, blood glucose; CI,
confidence interval; DMSES, Diabetes Management Self-Efficacy
Scale; DTSQ, Diabetes Treatment Satisfaction Questionnaire; HbA1c,
hemoglobin A1c; OR, odds ratio; PAID, Problem Areas in Diabetes
Questionnaire.
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between markers and causative factors for portal use cannot
be made based on this study because we do not know the
baseline situation. A second limitation was the response rate
of 66.6%, including patients who expressed that they did not
want to participate. However, the response rate is comparable
with that14 or even higher than that19 in other studies. Our
participants were younger than non-participants. We found
that a younger age was one of the determinants of requesting
a login; therefore, in the general population there will be fewer
people with a login than found in our study. However, the
non-responders were younger than the participants, which
can point to an opposite situation. It is unclear if the per-
centage of people with a login is an over- or underestimation.
The participants were more frequently male compared with
the non-participants, but this did not differentiate from non-
responders. Because we found that male gender was one
of the determinants in requesting a login, we might have
found an overestimation of login requests in our study. We do
not have information about the type of diabetes of the non-
participants and non-responders; therefore it is uncertain how
diabetes type has influenced the participation and response
rates. A third study limitation is that the low number of pa-
tients with type 1 diabetes mellitus did not allow a multi-
variate analysis to determine which variables are associated
with the use of a Web portal. As is common in studies with
questionnaires, not all patients filled in all items of the ques-
tionnaire. This was also the case in the electronic health re-
cords. There were missing data on several determinants. We
corrected this with imputation methods.

In conclusion, we observed many differences between the
patients who requested a login and the patients who did not.
Simply promoting e-health does not make sense. It is impor-
tant to address these differences in order to maximize the use.
If neglected, the groups of patients who could benefit, like the
patients who do not meet their treatment goals or display
fewer of the required health behaviors, will fall further be-
hind, especially those patients need the extra attention to their
treatment. In the future, we think that patient Web portals
might be used to reduce clinic visits without compromising
quality of care, but before that to happen we need further
information on the use of the Web portals by patients and
healthcare professionals.

Acknowledgments

This study was supported by The Diabetes Fund, The
Netherlands Organization for Scientific Research in Diabetes
(grant 2010.13.1369).

Author Disclosure Statement

No competing financial interests exist. G.R. is the Principal
Investigator of this study. M.C.M.R collected and analyzed
the data. M.C.M.R. wrote the manuscript, which was critically
revised by K.J.G., L.-T.D.-O., G.E.H.M.R., and J.W.J.B. J.W.J.B.
additionally analyzed data and contributed to the methods
and results. All authors have approved the final manuscript.

References

1. Rutten GEHM, De Grauw WJC, Nijpels G, Goudswaard AN,
Uitewaal PJM, van der Does FEE: NHG-standard diabetes

mellitus type 2 [in Dutch]. Huisarts en Wetenschap
2006;49:137–152.

2. Baan CA, van Baal PH, Jacobs-van der Bruggen MA, Verk-
ley H, Poos MJ, Hoogenveen RT, Schoemaker CG: [Diabetes
mellitus in the Netherlands: estimate of the current disease
burden and prognosis for 2025] [abstract]. Ned Tijdschr
Geneeskd 2009;153:A580.

3. Shaw JE, Sicree RA, Zimmet PZ: Global estimates of the
prevalence of diabetes for 2010 and 2030. Diabetes Res Clin
Pract 2010;87:4–14.

4. Oh H, Rizo C, Enkin M, Jadad A: What is eHealth (3): a
systematic review of published definitions. J Med Internet
Res 2005;7:e1.

5. Osborn CY, Mayberry LS, Mulvaney SA, Hess R: Patient
web portals to improve diabetes outcomes: a systematic re-
view. Curr Diab Rep 2010;10:422–435.

6. Bond GE, Burr R, Wolf FM, Price M, McCurry SM, Teri L: The
effects of a web-based intervention on the physical outcomes
associated with diabetes among adults age 60 and older: a
randomized trial. Diabetes Technol Ther 2007;9:52–59.

7. Holbrook A, Thabane L, Keshavjee K, Dolovich L, Bernstein
B, Chan D, Troyan S, Foster G, Gerstein H: Individualized
electronic decision support and reminders to improve dia-
betes care in the community: COMPETE II randomized trial.
CMAJ 2009;181:37–44.

8. McMahon GT, Gomes HE, Hickson HS, Hu TM, Levine BA,
Conlin PR: Web-based care management in patients with
poorly controlled diabetes. Diabetes Care 2005;28:1624–1629.

9. Ralston JD, Hirsch IB, Hoath J, Mullen M, Cheadle A,
Goldberg HI: Web-based collaborative care for type 2 dia-
betes: a pilot randomized trial. Diabetes Care 2009;32:
234–239.

10. Shea S, Weinstock RS, Teresi JA, Palmas W, Starren J, Cimino
JJ, Lai AM, Field, L, Morin PC, Goland R, Izquierdo RE, Ebner
S, Silver S, Petkova E, Kong J, Eimicke JP: A randomized trial
comparing telemedicine case management with usual care in
older, ethnically diverse, medically underserved patients with
diabetes mellitus: 5 year results of the IDEATel study. J Am
Med Inform Assoc 2009;16:446–456.

11. McCarrier KP, Ralston JD, Hirsch IB, Lewis G, Martin DP,
Zimmerman FJ, Goldberg HI: Web-based collaborative care
for type 1 diabetes: a pilot randomized trial. Diabetes
Technol Ther 2009;11:211–217.

12. Ancker JS, Barron Y, Rockoff ML, Hauser D, Pichardo M,
Szerencsy A, Calman N: Use of an electronic patient portal
among disadvantaged populations. J Gen Intern Med
2011;26:1117–1123.

13. Greenhalgh T, Hinder S, Stramer K, Bratan T, Russell J:
Adoption, non-adoption, and abandonment of a personal
electronic health record: case study of HealthSpace. BMJ
2010;341:c5814.

14. Sarkar U, Karter AJ, Liu JY, Adler NE, Nguyen R, Lopez A,
Schillinger D: The literacy divide: health literacy and the use
of an internet-based patient portal in an integrated health
system—results from the Diabetes Study of Northern Cali-
fornia (DISTANCE). J Health Commun 2010;15(Suppl
2):183–196.

15. Sarkar U, Karter AJ, Liu JY, Adler NE, Nguyen R, Lopez A,
Schillinger D: Social disparities in internet patient portal use
in diabetes: evidence that the digital divide extends beyond
access. J Am Med Inform Assoc 2011;18:318–321.

16. Yamin CK, Emani S, Williams DH, Lipsitz SR, Karson AS,
Wald JS, Bates DW: The digital divide in adoption and use of
a personal health record. Arch Intern Med 2011;171:568–574.

562 RONDA ET AL.



17. Goel MS, Brown TL, Williams A, Cooper AJ, Hasnain-Wynia
R, Baker DW: Patient reported barriers to enrolling in a pa-
tient portal. J Am Med Inform Assoc 2011;18(Suppl 1):i8–i12.

18. Goel MS, Brown TL, Williams A, Hasnain-Wynia R,
Thompson JA, Baker DW: Disparities in enrollment and use
of an electronic patient portal. J Gen Intern Med 2011;26:
1112–1116.

19. Cho AH, Arar NH, Edelman DE, Hartwell PH, Oddone EZ,
Yancy WS Jr: Do diabetic veterans use the Internet? Self-
reported usage, skills, and interest in using My HealtheVet
Web portal. Telemed J E Health 2010;16:595–602.

20. Weppner WG, Ralston JD, Koepsell TD, Grothaus LC, Reid
RJ, Jordan L, Larson EB: Use of a shared medical record with
secure messaging by older patients with diabetes. Diabetes
Care 2010;33:2314–2319.

21. Weingart SN, Rind D, Tofias Z, Sands DZ: Who uses the
patient internet portal? The PatientSite experience. J Am
Med Inform Assoc 2006;13:91–95.

22. CBS Statline SN: Use of information and communication
technology (ICT) in The Netherlands. http://statline.cbs.nl/
StatWeb/publication/?VW = T&DM = SLNL&PA = 71098ned&
D1 = 33-34,45,69-72&D2 = 0-6,14-16,29-33&D3 = l&HD = 130221-
1126&HDR = G1&STB = T,G2 (accessed October 23, 2010).

23. Delbanco T, Walker J, Bell SK, Darer JD, Elmore JG, Farag N,
Feldman HJ, Mejilla R, Ngo L, Ralston JD, Ross SE, Trivedi
N, Vodicka E, Leveille SG: Inviting patients to read their
doctors’ notes: a quasi-experimental study and a look ahead.
Ann Intern Med 2012;157:461–470.

24. Lin CT, Wittevrongel L, Moore L, Beaty BL, Ross SE: An
Internet-based patient-provider communication system:
randomized controlled trial. J Med Internet Res 2005;7:e47.

25. Bradley C: Diabetes Treatment Satisfaction Questionnaire
(DTSQ). In: Handbook of Psychology and Diabetes: A Guide
to Psychological Measurement in Diabetes Research and
Practice. Chur, Switzerland: Harwood Academic Publishers,
1994:111–132.

26. Polonsky WH, Anderson BJ, Lohrer PA, Welch G, Jacobson
AM, Aponte JE, Schwartz CE: Assessment of diabetes-
related distress. Diabetes Care 1995;18:754–760.

27. Snoek FJ, Pouwer F, Welch GW, Polonsky WH: Diabetes-
related emotional distress in Dutch and U.S. diabetic pa-
tients: cross-cultural validity of the problem areas in diabetes
scale. Diabetes Care 2000;23:1305–1309.

28. Brooks R: EuroQol: the current state of play. Health Policy
1996;37:53–72.

29. Bijl JV, Poelgeest-Eeltink AV, Shortridge-Baggett L: The
psychometric properties of the Diabetes Management Self-
efficacy Scale for patients with type 2 diabetes mellitus.
J Adv Nurs 1999;30:352–359.

30. Stuijs JN, van Til JT, Baan CA: Experimenteren met de keten-
dbc diabetes. Report Number 260014001. Bilthoven, The
Netherlands: Rijksinstituut voor Volksgezondheid en Mi-
lieu, 2009.

31. Fitzgerald JT, Funnell MM, Hess GE, Barr PA, Anderson
RM, Hiss RG, Davis WK: The reliability and validity of a
brief diabetes knowledge test. Diabetes Care 1998;21:706–
710.

32. SCP—The Netherlands Institute for Social Research: Sta-
tusscores. November 28, 2012. www.scp.nl/content.jsp?
objectid = default:20133 (accessed December 2012).

33. Donders AR, van der Heijden GJ, Stijnen T, Moons KG:
Review: a gentle introduction to imputation of missing
values. J Clin Epidemiol 2006;59:1087–1091.

34. Rubin DB: Multiple Imputation for Nonresponse in Surveys.
New York: Wiley, 1987

35. Andreassen HK, Bujnowska-Fedak MM, Chronaki CE, Du-
mitru RC, Pudule I, Santana S, Voss H, Wynn R: European
citizens’ use of E-health services: a study of seven countries.
BMC Public Health 2007;7:53.

36. Witry MJ, Doucette WR, Daly JM, Levy BT, Chrischilles EA:
Family physician perceptions of personal health records.
Perspect Health Inf Manag 2010;7:1d.

37. More older people active online. November 29, 2012. www
.cbs.nl/en-GB/menu/themas/vrije-tijd-cultuur/publicaties/
artikelen/archief/2011/2011-3537-wm.htm?Languageswitch=
on (accessed January 10, 2013).

38. Gorter KJ, Tuytel GJ, de Leeuw RR, Bensing JM, Rutten GE:
Opinions of patients with type 2 diabetes about responsi-
bility, setting targets and willingness to take medication. A
cross-sectional survey. Patient Educ Couns 2011;84:56–61.

Address correspondence to:
Maaike C.M. Ronda, MD

Julius Center for Health Sciences and Primary Care
University Medical Center Utrecht

STR 6.131
P.O. Box 85500

3508 GA Utrecht, The Netherlands

E-mail: m.c.m.ronda@umcutrecht.nl

USER CHARACTERISTICS OF A DIABETES WEB PORTAL 563


