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OBJECTIVE

We investigated the effects of replacing regular outpatient follow-up through
prescheduled visits with patient-initiated visits on patient satisfaction and clinical
variables of type 1 diabetes (T1D).

RESEARCH DESIGN AND METHODS

A 24-month randomized controlled trial in which adults with T1D were allocated
to either patient-initiated unlimited access to outpatient visits or usual care
through regular prescheduled visits. The primary outcome was seven patient-
reported experience measures of patient satisfaction focused on benefit of con-
sultation and accessibility of the outpatient clinic. Secondary outcomes included
clinical variables of diabetes and use of staff resources.

RESULTS

We enrolled 357 outpatients (intervention, n 5 178; control, n 5 179). After 24
months, participants in the intervention group experienced more benefit from
consultations compared with baseline within groups (P < 0.05) and fewer unnec-
essary visits compared with control subjects (P < 0.05). Patient needs covered
and satisfaction with the outpatient clinic were high and unchanged in both
groups, and accessibility was increased (three questions, all P < 0.05). A calcu-
lated 7-item patient satisfaction sum score favored the intervention group over
control subjects (P< 0.001). There were no significant changes in glycated hemo-
globin (HbA1c), LDL, blood pressure, and complication status. The mean number
of outpatient visits over 24 months (± SD) was lower in the intervention group
compared with control subjects (4.4 ± 2.8 vs. 6.3 ± 2.7; P < 0.001),
while the number of telephone contacts was higher (3.1 ±3.4 vs. 2.5 ± 3.2;
P< 0.001).

CONCLUSIONS

Patient satisfaction remained high or improved with patient-initiated on-demand
use of the diabetes outpatient clinic, with no decline in the quality of diabetes
care, and a reduction in the use of staff resources.
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National guidelines define treatment
goals, but standards for the organization
of diabetes outpatient clinics are less
well defined. Outpatient management
should be proactive rather than reac-
tive, support self-management, and be
quality-oriented in its broadest sense
(1). The setup of diabetes outpatient
clinics in Denmark involves preplanned
visits, the timing and frequency of
which may not take into account
patients’ needs and wishes and may
therefore be suboptimal from the per-
spectives of patients and the health
care system. Giving more responsibility
to patients in the management of their
disease can increase treatment adher-
ence and quality of life (2) and thereby
increase patient satisfaction with the
outpatient health care management.
One way to increase responsibility is
through patient-initiated visits, which
may better address patient needs and
reduce the number of nonessential
visits.

Previous primary care studies of
patients with diabetes examining the
value of patient-requested open access
have either been retrospective cohort
studies (3) or based on historic controls
(4–6), and none focused on type 1 diabe-
tes (T1D) or investigated patient satisfac-
tion. In secondary care, randomized
controlled trials (RCTs) of patient-initiated
visits have been conducted for other
chronic diseases, such as rheumatoid
arthritis (7), inflammatory bowel dis-
ease (8), chronic obstructive pulmo-
nary disease (9), and psoriasis (10);
these studies showed unchanged or
improved disease status and lower fre-
quency of visits, with no change in
patient satisfaction. However, patients
with diabetes may be unaware of dis-
ease progression, and placing the
responsibility of arranging visits on the
patients can increase the risk of unde-
tected progression of diabetes-related
complications. To date, there have
been no controlled trials evaluating
the effect of patient-initiated visits in
secondary care diabetes outpatient
clinics on patient satisfaction and clini-
cal outcomes.

The aim of our study was to test a
new model of diabetes outpatient man-
agement for T1D in which there is a
higher degree of self-planning in patients’
use of the clinic. We hypothesized that

decisions regarding the timing and fre-
quency of visits could safely be trans-
ferred to patients and would lead to
increased patient satisfaction without
compromising the quality of clinical dia-
betes care.

RESEARCH DESIGN AND METHODS

Study Design
A study group of physicians, nurses, and
patient representatives designed and
modified the protocol after 10 inter-
views with patients with T1D.

We conducted a 24-month RCT at
two diabetes outpatient clinics of the
Medical Department, Endocrinology, at
Hospital South West Jutland. More than
95% of all patients with T1D living in
the urban uptake area of 225,000
inhabitants visit the clinics who man-
aged all diabetes-related health issues.

The Regional Committees on Health
Research Ethics for Southern Denmark
(Vejle, Denmark) found that the study
was not notifiable (S-20160177). The
study was approved by the Danish
Data Protection Agency (RSD-SVS-16/
43148–18/25680) and is registered at
ClinicalTrials.gov (NCT03083899). The
study is reported in accordance with
the Consolidated Standards of Repo-
rting Trials guidelines.

Study Population
Consecutive patients screened between
March 2017 and December 2017 were
enrolled, and the last visit of the last
patient was in December 2019. Inclu-
sion criteria were T1D (ICD-10 DE10.x)
for a minimum of 6 months; visiting
our outpatient clinic; treatment with
insulin injection or pump therapy; aged
between 18 and 80 years; and internet
user. Exclusion criteria were severe psy-
chiatric illness, dementia, or other con-
ditions that could compromise the
patient’s judgment of the need to visit
the clinic or otherwise posed a safety
risk; unstable late-onset diabetes com-
plications (progressive retinopathy or
current foot ulcers); increase in glycated
hemoglobin (HbA1c) level >2.7% (30
mmol/mol) within 3 months or >3.7%
(40 mmol/mol) within 6 months; and
planned or current pregnancy.

A diabetes specialist nurse or a physi-
cian screened the patients for eligibil-
ity during a routine visit. Eligible
patients were invited to participate,

and informed consent was obtained
at a separate inclusion visit with a
trial-associated project manager. We
also invited eligible patients who
declined participation to fill out a
baseline questionnaire and grant acc-
ess to their medical records.

Intervention
Participants were randomized 1:1 in blo-
cks of four, stratified for insulin adminis-
tration (pump/injection) and location of
the outpatient clinic using REDCap soft-
ware (Vanderbilt University, Nashville,
TN), and followed for 24 months.

Danish citizens have free and equal
access to primary and secondary care
covered by government taxes. Patients
with T1D have regular preplanned visits
to specialized hospital outpatient clinics
that are initiated by the physician decid-
ing visits for the upcoming year with
acceptance from the patient. This
typically includes once-a-year visits
with a physician preceded by exami-
nation of HbA1c, LDL, and creatinine
levels and urine albumin-to-creati-
nine ratio (uACR); one or two visits
with a diabetes specialist nurse pre-
ceded by HbA1c sampling; and visits
with a dietitian when appropriate.

In the intervention group, all visits to
the outpatient clinic were patient-initi-
ated on demand with no prescheduled
visits, and the participant could deter-
mine whether the visit would be with a
diabetes nurse, physician, or dietitian.
The participants had unlimited access
and a time guarantee to request visits
with the diabetes nurse within 1 week
and with the physician (endocrinologist)
or dietitian within 2 weeks. By default,
the contact was made through their
usual personal health care provider to
maintain continuity. Additionally, partici-
pants could request blood HbA1c test-
ing. HbA1c was measured prior to each
visit, and HbA1c, LDL, and creatinine lev-
els and uACR were measured if >9
months had passed since the last test.

Participants could call the nurse dur-
ing daily prespecified hours and request
a phone call or visit by calling a secre-
tary or by sending a secured e-mail or
message via the patient portal Diabetes
Online (IntraMed A/S, Ballerup, Den-
mark). To ensure that participants were
actively considering their needs, they
received a message stating the time
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since their latest visit or HbA1c test via
the patient portal 6 months after their
last visit and HbA1c test, respectively,
and every 3 months thereafter. Partici-
pants who did not read the messages,
and had no visits for 6 months, were
contacted by phone. Participants who
did not respond or could not be con-
tacted were excluded.
Participants in the control group

received usual care through physician-
initiated scheduled visits. They could call
a nurse during daily prespecified hours
and contact the secretary by phone or
secured e-mail to request a phone call
or a visit—however, without the time
guarantee unless it was urgent. Routine
examination of the eyes continued irre-
spective of group assignment.
In the patient portal, all patients

could track their laboratory test results,
blood pressure, body weight, complica-
tion status, record notes, and time since
last visits. Participants in both groups
attended a final visit with the physician
24 months (± 31 days) after enrollment.

Outcomes and Data Collection
The primary outcome was patient-
reported measures of patient satisfac-
tion with use of the diabetes outpatient
clinic evaluated by seven single items
(statements) focused at: 1) satisfaction
with affiliation to the outpatient clinic
(S1, “I am satisfied with the outpatient
clinic”); 2) benefit of consultations
(three items: S2, “I am satisfied with
the benefit I derive from my con-
sultations”; S3, “I have experienced
unnecessary visits at the outpatient
clinic”; and S4, “The outpatient clinic
meets my needs related to diabetes
treatment”); and 3) accessibility of the
outpatient clinic (three items: S5, “I can
contact the outpatient clinic when
needed”; S6, “I can get an appointment
at the outpatient clinic when needed”;
and S7, “I am satisfied with the differ-
ent means of contacting the outpatient
clinic [visit, phone, or e-mail]”). Meas-
ures were evaluated with a five-point
Likert scale (1 is “strongly agree” to 5 is
“strongly disagree” and “do not know”).
The seven items were part of a larger
multi-item questionnaire developed by
the investigators, which also included
one item of patient involvement, two
items of diabetes distress, and four
items of patient empowerment.

The questionnaire was face validated
by seven health personnel and content
validated for comprehensibility, rele-
vance, completeness, acceptability, and
feasibility by pilot testing by 10 patients
with T1D (40% women; mean age, 52
years) based on observation of the
respondents during questionnaire com-
pletion and cognitive interviews using an
interview guide with open and closed
questions. The questionnaire was itera-
tively modified until no further changes
were needed. The seven single items
were also summed to an overall score of
patient satisfaction with a Cronbach
alpha of 0.85 (range 0.81–0.89 for indi-
vidual items deleted), indicating a high
correlation and supporting a high face
or construct validity of the items. We
explored test-retest reliability in 31
patients with T1D. The 7-item sum score
showed an intraclass correlation coeffi-
cient (two-way random-effects model) of
0.89, indicating excellent agreement and
scores of the individual items of S15 0.79,
S2 5 0.85, S3 5 0.54, S4 5 0.67, S5 5
0.53, S65 0.39, and S75 0.79.

Participants responded to the ques-
tionnaire before randomization and at
the 24-month follow-up. Additionally,
paticipants were asked at the end of
the trial about their preferences for the
outpatient clinic visit setup.

Secondary clinical outcomes were
obtained by review of the patients’
electronic health records (Cambio COS-
MIC, Cambio, Stockholm, Sweden; and
BCC, CGI Canada, Montr�eal, Quebec,
Canada). The number of contacts to
the outpatient clinic was electronically
extracted from the health record system
using SAS Enterprise Guide (SAS Insti-
tute, Cary, NC) and checked for discrep-
ancies. All visits to physicians (including
the 24-month follow-up), nurses, and
dietitians; phone calls; and nonatten-
dances after the enrollment visit were
extracted. Laboratory data and body
weight and blood pressure measure-
ments were obtained at inclusion (�2
to 11 month) and at the 24-month fol-
low-up (�2 to 11 month). We also ana-
lyzed all HbA1c test results obtained
during the study.

Laboratory analyses included HbA1c,
LDL, and creatinine levels and uACR.
Estimated glomerular filtration rate (in
milliliters per minute) was calculated
with the Cockcroft–Gault formula. uACR
was classified as normal (<30 � 10�3

mg/g), microalbuminuria (30–300 mg/g),
or macroalbuminuria (>300 mg/g).

Information about diabetes foot and
eye complications was collected at the
inclusion visit (�12 to 13 months) and
at the end of the trial 24 months later
(�12 to 13 months). Diabetic retinopa-
thy was graded as normal, nonprolifera-
tive, or proliferative or laser-treated and
categorized as regression, unchanged,
or progression. Foot complications were
reported as presence or absence of foot
ulcers.

Statistical Analysis
We planned to screen all patients at our
outpatient clinics and invite all eligible
patients to test the impact of the new
model of diabetes outpatient manage-
ment. We estimated that 500 patients
could participate; 357 were ultimately
included. A post hoc power calculation
based on measurement of the primary
outcome suggested a power of 80% to
estimate a 14–16% difference between
the intervention and control groups
(11).

Data were analyzed using STATA/SE-64
(StataCorp, College Station, TX) as inten-
tion-to-treat, in which data from noncom-
pleting participants were included for
time in the trial. Two-tailed tests were
used, and P values <0.05 were consid-
ered statistically significant. Descrip-
tive data are presented as mean ± SD
unless otherwise noted.

Comparisons between study groups at
baseline were carried out with the x2 or
Fisher exact test as appropriate for cate-
gorical variables, t test for normally dis-
tributed continuous data, and Wilcoxon
rank sum test for nonnormally distrib-
uted continuous data. Patient satisfac-
tion evaluated with the Likert scale and
changes within and between groups
were analyzed by multilevel mixed-
effects ordered logistic regression. As
the rate of the response “do not know”
did not exceed 15% for any question,
the response was not included in the
analyses. Sum scores were analyzed by
mixed-model multilevel mixed-effects lin-
ear regression despite a minor skewness,
due to ceiling values, that could not be
circumvented by transformation.

Changes in continuous variables were
analyzed by mixed-model multilevel
mixed-effects linear regression. HbA1c
and LDL levels and blood pressure were
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tested for noninferiority with one-sided
tests; noninferiority upper limits were
defined as HbA1c <0.37% (4 mmol/
mol), LDL <0.15 mmol/L, systolic blood
pressure <5 mmHg, and diastolic blood
pressure <3 mmHg. Comparisons bet-
ween randomized groups at 24 months
were performed with the x2 test or
Fisher exact test as appropriate for cate-
gorical variables. Average HbA1c based
on all HbA1c values was analyzed by
multiple linear regression weighted by
the number of measurements.

The number of contacts and HbA1c
tests were not normally distributed and
were analyzed by Poisson regression
controlled for exposure time in the trial.
Descriptive data are presented as
weighted means based on time in the
trial. All regression analyses were
adjusted for age, sex, diabetes duration
(<5 or $5 years), and use of pump or
injection therapy. Subgroup analyses by

sex and age group (<50 or $50 years)
were performed when relevant and
tested for interactions.

RESULTS

We screened 848 of �900 patients with
T1D. A total of 597 patients (70.4%)
were found eligible; 240 declined partic-
ipation and 357 agreed to participate
(178 in the intervention group and 179
in the control group) (Fig. 1).

Screened patients had a mean age of
50 ± 17 years, and 40% were female
(Supplementary Table 1). Almost all par-
ticipants were Caucasian. The partici-
pants were slightly younger (48 ± 14
years) than noneligible patients (52 ± 20
years; P < 0.001) and eligible patients
who declined participation (51 ± 16
years; P < 0.05); they also had a shorter
history of diabetes than patients who
declined participation, and 88% had had

diabetes for >5 years. There were no
differences between the two random-
ized groups in baseline characteristics
(Table 1). In total, 25 participants in the
intervention group and 10 in the control
group dropped out of the trial; the
most frequent reasons for discontinu-
ation in the former were withdrawal
of consent, pregnancy, and lack of
response (Supplementary Table 2).

Patient Satisfaction and Preferences
Without any change during the trial
within or between groups, >95% of
participants agreed or strongly agreed
that they were satisfied with the out-
patient clinic (Item S1) (Table 2). The
intervention group reported increased
benefit from the consultations (Item S2,
P < 0.05 [within group]) and had fewer
unnecessary visits (Item S3, P < 0.05
[between groups]), while there were no
differences in the patients’ reports on
needs in treatment met by the outpa-
tient clinic (Item S4). Additionally, the
intervention group reported greater
accessibility of the outpatient clinic
(Items S5–S7). The calculated seven-
item sum scores were similar at base-
line, but increased in the intervention
group at end of trial (P < 0.001). Upon
completion of the trial, 58% (82 of 142
questionnaire respondents) in the inter-
vention group preferred the patient-ini-
tiated setup to preplanned regular
visits. In the control group, only 20%
(27 of 136) expressed a preference for
the patient-initiated setup (P < 0.001)
(Supplementary Table 3). The results did
not differ between sex or age groups
except for a more pronounced prefer-
ence for the physician-initiated routine
setup in patients $50 years of age
in the control group (Supplementary
Tables 3 and 4).

Patients in the intervention group
reported feeling more involved in the
management of their diabetes com-
pared with the control group (P <
0.05). There were no between-groups
differences in patient empowerment
and diabetes distress (Supplementary
Table 5).

Clinical Outcomes
HbA1c and LDL levels and blood pres-
sure were similar at baseline, unch-
anged throughout the trial (Table 3),
and within noninferiority limits. At the

Assessed for eligibility, N=848

Excluded, n=491
Eligible, declined/other reasons 240
Did not meet inclusion criteria 251

Lost to follow-up, n=1
Did not attend final visit 1

Discontinued intervention, n=24
Wanted to discontinue 11
Pregnancy/planning pregnancy 6
Did not respond 6
No longer eligible 1
Moved away from the area 1
Serious disease 1
Died 1

Completed trial, n=153

Lost to follow-up, n=1
Travelling at time of final visit 1

Discontinued intervention, n=9
Wanted to discontinue 1
Pregnancy/planning pregnancy 3
Moved away from the area 3
Died 2

Completed trial, n=169

Allocated to intervention, n=178

Randomized, n=357

Allocated to control, n=179

Figure 1—Consolidated Standards of Reporting Trials (CONSORT) flow diagram for the study.
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24-month follow-up, HbA1c levels were
unchanged within and between
groups (7.7% ± 1.0% [60.5 ± 11.4
mmol/mol] in the intervention group
and 7.6% ± 0.9% [59.4 ± 10.2 mmol/
mol] in the control group). There was
no difference between sex or age
groups (Supplementary Table 6). Non-
inferiority of the intervention was sup-
ported by analyzing the mean HbA1c
values over the 24 months, which
were comparable between groups
(Supplementary Table 7). There were
no differences between groups in the
incidences of HbA1c level >8.6% (70
mmol/mol), 9.5% (80 mmol/mol), and
10.4% (90 mmol/mol). The number of
HbA1c tests requested by participants
was slightly lower in the intervention
group (5.8 ± 2.1) than in the control
group (6.5 ± 1.8) (P < 0.05). There
were no differences between groups
in the incidence and progression of
diabetic retinopathy, kidney disease
(Table 3), and foot ulcers. One patient

in the intervention group and two in
the control group died of reasons
unrelated to study procedures.

Patient Contact With the Outpatient
Diabetes Clinic
During 24 months, participants in the
intervention group visited the outpa-
tient clinic less frequently than control
subjects (4.4 ± 2.8 and 6.3 ± 2.7 visits
respectively; P < 0.001) (Supplementary
Table 8); this applied to visits with the
physician (intervention: 1.7 ± 1.0 and
control: 2.6 ± 0.6; P < 0.001) and with
the diabetes specialist nurse (interven-
tion: 2.3 ± 2.2 and control: 3.2 ± 2.0;
P < 0.001). While there were no differ-
ences between age groups, participants
of both sexes had significantly fewer vis-
its with a larger difference for males.
Nineteen participants (12%) in the inter-
vention group had no visits other than
the final visit (Supplementary Table 9).
The number of lost appointments was
lower in the intervention group (P <

0.05) (Supplementary Table 8); this was
mainly attributable to the male partici-
pants (P < 0.001) and younger age
group (P < 0.001). The intervention
group made more telephone calls to
the clinic than the control group (3.1 ±
3.4 vs. 2.5 ± 3.2; P < 0.01), with a
greater intergroup difference observed
in females.

CONCLUSIONS

We found that routine prescheduled
visits could be safely replaced with
patient-initiated visits in the 70% of eli-
gible patients at the outpatient clinics.
Furthermore, the intervention was asso-
ciated with an increased or unchanged
patient-reported benefit and satisfac-
tion, increased accessibility, and lower
number of visits to the clinic. This is the
first RCT of patient-initiated (outpatient)
visits in a population with diabetes
(12,13).

Previous nonrandomized studies of
primary care investigating the effect of
patient-requested open access and
same-day visits for a mixed population
with T1D and type 2 diabetes (3–6,14)
showed improved or unchanged HbA1c
and LDL levels (3,5,6), while one study
found an increase in blood pressure (3).
Additionally, the studies reported fewer
visits (3,6) or an unchanged or higher
number of visits (4,5). None of the pri-
mary care studies addressed patient sat-
isfaction. However, RCTs of the effects of
patient-initiated visits have been con-
ducted in secondary care of other
chronic diseases, with results similar
to ours. A 6-year study showed that
patients with rheumatoid arthritis had
fewer visits, with unchanged clinical
disease status and increased patient
satisfaction (7). In studies of inflamma-
tory bowel disease (8) and psoriasis
(10), disease status was unchanged or
improved and the frequency of visits
was lower, while patient satisfaction
was unchanged; moreover, patient-ini-
tiated visits were preferred over pre-
scheduled routine visits (8,15,16).

We found that all measures related
to accessibility improved, which was
expected due to the time guarantees
and easy access via the patient portal.
For the items focusing on benefits,
patients in the intervention group had
fewer self-rated unnecessary visits com-
pared with control subjects and

Table 1—Baseline demographic and clinical characteristics of the study
population

Total
(n = 357)

Intervention
(n = 178)

Control
(n = 179) P value*

Age, years 48 ± 14 47 ± 14 49 ± 14 NS
<50 years, n (%) 183 (51) 99 (56) 84 (47) NS

Female sex, n (%) 131 (37) 69 (39) 62 (35) NS†

Disease duration, years 22.5 ± 14.4 22.0 ± 13.7 22.9 ± 14.8 NS‡

#5 years, n (%) 43 (12) 19 (11) 24 (13) NS

Insulin pump use, n (%) 62 (17) 31 (17) 31 (17) NS†

HbA1c
% 7.6 ± 0.9 7.6 ± 1.0 7.6 ± 0.9 NS
mmol/mol 59.7 ± 10.2 59.7 ± 10.5 59.7 ± 9.8

LDL, mmol/L 2.5 ± 0.7 2.5 ± 0.7 2.5 ± 0.8 NS

eGFR, mL/min 121 ± 43 123 ± 40 119 ± 45 NS

Blood pressure, mmHg

Systolic 132 ± 14 132 ± 13 132 ± 15 NS
Diastolic 76 ± 9 76 ± 9 76 ± 8 NS

Body weight, kg 83 ± 16 84 ± 16 83 ± 16 NS

BMI, kg/m2 27.2 ± 4.6 27.4 ± 4.6 27.0 ± 4.7 NS

uACR, n (%) NS†

Normoalbuminuria 286 (84) 143 (83) 143 (84)
Microalbuminuria 42 (12) 22 (13) 20 (12)
Macroalbuminuria 14 (4) 7 (4) 7 (4)

Retinopathy, n (%) NS†

Normal 163 (46) 78 (44) 85 (48)
Nonproliferative 138 (39) 78 (44) 60 (34)
Proliferative or laser-treated 54 (15) 22 (12) 32 (18)

Data are mean ± SD unless otherwise indicated and were analyzed with the t test. eGFR,
estimated glomerular filtration rate. *Intervention vs. control. †x2 test. ‡Wilcoxon rank sum
test (Mann-Whitney).
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experienced a within-group increase in
the benefit of consultations. This indi-
cates that the possibility for the
patient to choose time and form of the
visit in accordance with needs and
wishes may lead to increased experi-
enced relevance and focus of the con-
sultation and may be driven by an
active process by the patient of clarify-
ing the purpose of the visit. The inter-
vention did not include initiatives tar-
geted to enhance empowerment, nor
did we find changes between groups
related to either perceived empower-
ment or diabetes distress.

Due to a ceiling effect of the item
responses, it is difficult to demonstrate
increases in satisfaction, as reported
by others (17–19). Patients in Denmark
generally have very high satisfaction
with outpatient clinics, reporting a
mean national score of 4.43 on a scale
of 1 to 5 (20). However, increased
patient satisfaction in the intervention
group was supported by the calculated
7-item sum score.

At trial completion, participants in the
intervention group showed a preference
for the patient-initiated setup, while the
control group preferred routine visits.
Although patients in the control group
can only express their preferences from
assumptions, responses are in line with
other studies (8,15,16). While the prefer-
ence for patient-initiated visits was
larger in the age group <50 years,
patients with a long disease duration
were also seen to be willing to change
their approach.

An increase in HbA1c is a risk factor
for late diabetic complications (21,22),
and higher HbA1c testing frequency is
associated with greater success in meta-
bolic control (23–25). Reduced glycemic
control is usually asymptomatic and
therefore not recognized by the patient.
Despite fewer visits and a marginally
lower frequency of HbA1c testing in the
intervention group, HbA1c levels did not
change within groups or differ between
groups. There were no changes in the
rate of late diabetes complications or
any clinical diabetes outcomes beside
an increase in body weight in the inter-
vention group. As overweight is a health
problem in T1D, this is an issue to be
aware of.

Our results demonstrated that the
lower number of visits in the interven-
tion group was more prominent among
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men than women. Surprisingly, 12% of
patients in the intervention group had
no visits during the 24-month study
period other than the end-of-trial visit,
which was especially true for male par-
ticipants. Similar results have been
reported for rheumatoid arthritis (7,26).
In general, females use the health care
system more than males (27–29). We
found no difference between sexes in
requests for HbA1c testing, but the
higher number of phone consultations
in the intervention group was attribut-
able to higher use by females. The
majority of the phone consultations
were performed by nurses (>90%) and
are of shorter duration than a visit.
Overall, we found a lower use of staff
resources by the intervention group.
The limited decrease in HbA1c testing

and higher number of phone contacts
in the intervention group indicates that
the participants may have replaced

some of the physical visits with HbA1c
testing or phone consultations. This
finding is in accordance with a study of
patients with inflammatory bowel dis-
ease that reported a patient preference
for blood sampling and follow-up phone
calls over annual routine visits (30).

Our study has some limitations.
Firstly, the screening procedure allowed
health care personnel to evaluate the
patient as noneligible if they found that
the study setup posed a risk to the
patient. During the trial, we held regular
meetings for all personnel to strive for a
uniform screening practice and to
empathize a neutral approach to the
intervention, but a potential bias cannot
be completely ruled out. Accordingly,
caution should be exercised when gen-
eralizing the present findings to the
entire population with T1D. In particu-
larly, fragile patients could be at risk,
and a patient-initiated model might

require a customized approach for this
group. Secondly, 40% of the eligible
patients declined participation. In other
studies of patient-initiated visits, 5–31%
declined participation, which may be
influenced by age, the way the study is
presented, and the study design (7,8,
16). Patients declining participation in
this study were older and had longer
diabetes duration and may have more
fixed habits of diabetes control or being
uncomfortable with use of the patient
portal. In addition, 14% of the partici-
pants in the intervention group did not
complete the study, compared with 6%
in the control group, which may have
reflected lower treatment satisfaction,
potentially biasing the results. Thirdly,
we did not find a validated question-
naire measuring experienced satisfac-
tion with organizational structures of
diabetes care and designed our own
questionnaire. Data are reported as

Table 3—Clinical status at baseline and at the end of the trial*

Intervention Control

Baseline
End of
trial

Within-group
difference Baseline

End of
trial

Within-group
difference

Between-group
difference

HbA1c
% 7.6 ± 1.0 7.7 ± 1.0 NS 7.6 ± 0.9 7.6 ± 0.9 NS NS
mmol/mol 59.7 ± 10.5 60.5 ± 11.4 59.7 ± 9.8 59.4 ± 10.2

LDL, mmol/L 2.5 ± 0.7 2.5 ± 0.8 NS 2.5 ± 0.8 2.4 ± 0.8 P < 0.05 NS

eGFR, mL/min 123 ± 40 120 ± 42 NS 119 ± 45 120 ± 43 NS NS

Blood pressure, mmHg

Systolic 132 ± 13 133 ± 11 NS 132 ± 15 135 ± 12 P < 0.05 NS
Diastolic 76 ± 9 75 ± 9 NS 76 ± 8 75 ± 9 NS NS

Body weight, kg 84 ± 16 86 ± 17 P < 0.001 83 ± 16 84 ± 15 NS NS

BMI, kg/m2 27.4 ± 4.6 28.1 ± 5.1 P < 0.001 27.0 ± 4.7 27.3 ± 4.4 NS NS

uACR, n (%) NS NS NS†

Normoalbuminuria 143 (83) 120 (81) 143 (84) 144 (87)
Microalbuminuria 22 (13) 26 (17) 20 (12) 17 (10)
Macroalbuminuria 7 (4) 3 (2) 7 (4) 4 (2)

uACR change, n (%) NS

Regression 10 (7) 14 (9)
No change 122 (85) 137 (86)
Progression 12 (8) 8 (5)

Retinopathy, n (%) NS NS NS†

Normal 78 (44) 67 (44) 85 (48) 75 (45)
Nonproliferative 78 (44) 64 (42) 60 (34) 62 (37)
Proliferative or laser-treated 22 (12) 21 (14) 32 (18) 31 (18)

Retinopathy change, n (%) NS

Regression 13 (9) 10 (6)
No change 126 (83) 142 (85)
Progression 13 (9) 16 (10)

Data are presented as mean ± SD unless otherwise indicated. eGFR, estimated glomerular filtration rate. *Changes in continuous variables
were analyzed by mixed-model multilevel mixed-effects linear regression; uACR and retinopathy variables were analyzed with Fisher exact or
x2 test as appropriate. †Calculated at baseline and at the end of the trial, with no significant differences found between groups.
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single-item measures that may be less
reliable than multi-items; however, data
from all items show the same direction,
indicating the measures to be reliable
and unambiguous. A 7-item sum score
supported this analysis. Fourthly, we
examined late-onset complications, but
a 2-year follow-up is relatively short to
identify long-term adverse outcomes.
However, the observation that HbA1c
was stable over time suggests that long-
term negative effects are unlikely.
Finally, as our study was conducted at a
single hospital in Denmark, and access
to primary and secondary care is free of
charge and equal for all Danish citizens,
extrapolation to other health care sys-
tems must take local organization into
account.

In conclusion, the results of this
study showed that patient-initiated
visits instead of prescheduled visits
were associated with unchanged or
increased patient-reported satisfaction
and benefit with consultations and
increased accessibility, fewer visits to
the clinic, and no changes in HbA1c or
other clinical variables of diabetes.
Accordingly, the transfer of responsi-
bility to patients is safe and can poten-
tially free resources at outpatient clinics
for more fragile, deteriorating, and dys-
regulated patients. This is particularly
important because of the aging popula-
tion with chronic diseases that is likely
to place increasing pressure on the
health care system in the future (31,32).
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