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Abstract

Background: Physical inactivity is a major public health problem. The It's LiFe! monitoring and feedback tool embedded in
the Self-Management Support Program (SSP) is an attempt to stimulate physical activity in people with chronic obstructive
pulmonary disease or type 2 diabetes treated in primary care.

Objective: Our aim was to evaluate whether the SSP combined with the use of the monitoring and feedback tool leads to more
physical activity compared to usual care and to evaluate the additional effect of using thistool on top of the SSP.

Methods: Thiswas athree-armed cluster randomised controlled trial. Twenty four family practices were randomly assigned to
one of three groups in which participants received the tool + SSP (group 1), the SSP (group 2), or care as usual (group 3). The
primary outcome measure was minutes of physical activity per day. The secondary outcomeswere general and exercise self-efficacy
and quality of life. Outcomes were measured at baseline after the intervention (4-6 months), and 3 months thereafter.

Results: Thegroup that received the entireintervention (tool + SSP) showed more physical activity directly after theintervention
than Group 3 (mean difference 11.73, 95% Cl 6.21-17.25; P<.001), and Group 2 (mean difference 7.86, 95% CI 2.18-13.54;
P=.003). Three months after the intervention, this effect was still present and significant (compared to Group 3: mean difference
10.59, 95% CI 4.94-16.25; P<.001; compared to Group 2: mean difference 9.41, 95% CI 3.70-15.11; P<.001). There was no
significant difference in effect between Groups 2 and 3 on both time points. There was no interaction effect for disease type.

Conclusions: The combination of counseling with the tool proved an effective way to stimulate physical activity. Counseling
without the tool was not effective. Future research about the cost-effectiveness and application under more tailored conditions
and in other target groups is recommended.
Trial Registration: ClinicalTrials.gov: NCT01867970, https://clinicaltrial s.gov/ct2/show/NCT01867970 (archived by WebCite
at http://www.webcitation.org/6a2qR5BSr).

(J Med I nternet Res 2015;17(7):e184) doi: 10.2196/jmir.4579
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Introduction

Physical inactivity is a major public health problem [1,2]
becauseit increasestherisk of several diseases, such as coronary
heart disease, type 2 diabetes, and several types of cancer. It
also shortens life expectancy [1]. For people with a chronic
disease, physicd inactivity enhancesthe chance of complications
and comorbidities [3]. Unfortunately, about one-third of adults
worldwide do not reach public health guidelines for
recommended levels of physical activity (PA) [4]. Therefore,
the promotion of PA is a public health priority [5]. One of the
approaches to increase PA is through primary health care [6].
Because practice nurses have frequent contact with people with
chronic conditions to monitor treatment outcomes, it is
recommended that they incorporate support to change physical
inactivity behaviors [7,8]. However, providing only verbal
advice has proven to be insufficient [9]. Despite the
heterogeneity in results of physical activity intervention studies,
the most effective approach is professional advice and guidance
with continued support and combining amix of behavior change
strategies [10-12]. Effective behavior change strategies for the
promotion of PA are self-monitoring, providing feedback for
behavior, goal setting, providing tools to facilitate behavior,
action planning, social support, barrier identification, and
providing information on the consequences specific to the
individual [10,11,13].

An example of a tool to facilitate behavior is the use of
innovative technology such as mobile phones with built-in, or
in combination with, pedometers or accelerometers. These
technologies can facilitate self-monitoring, goal setting, and
real-time feedback. Despite the fact that general maobile phone
useisgrowing aswell asmobile phone usein PA research[14],
there is a lack of well-designed experimental studies with
appropriate intervention periods and sample sizes[15] to explore
whether these technol ogies add value on top of behavior change
counseling by the practice nurse (PN). The It's LiFel
intervention is a combination of behavior change strategies
delivered by the PN in a self-management support program
(SSP) that is partly integrated with usual care aswell asthe use
of amonitoring and feedback tool for patientsin daily life.

A cluster randomized controlled trial was conducted to evaluate
the longitudinal effects of this multifaceted intervention on
40-70 year-old patients with chronic obstructive pulmonary
disease (COPD) and diabetes type 2 (DM2) in primary care.
Furthermore, the additional effect of using this tool on top of
the SSP was evaluated. The main hypothesis was that after a
4-6 month intervention period, the complete intervention
increases participants moderate to vigorous physical activity
by at least 10 minutes per day compared to care as usua and
that this increase maintains over 3 months.

Methods

The study methods, intervention, and outcomes have been
reported in detail previously [16]. See Multimedia Appendix 1
for the CONSORT-EHEALTH checklist [17].
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Study Design

A three-arm clustered randomized controlled trial among 24
general practicesin the south of the Netherlands was conducted
(NCTO01867970). A cluster design was chosen to avoid
contamination by unintended influence of the PN in the control
group. After stratification based on the number of registered
DM2 patients per practice, two blocks of 12 practices were
randomly assigned to three groups using sealed envelopes.
Practices alocated to Group 1 received the complete
intervention (monitoring and feedback tool and SSP), practices
in Group 2 received the SSP only, whereas practices in Group
3 received care as usual. Four strata were defined: small (<90
DM2 patients), medium (90-190), large (190-390), and
extra-large (>390). There was no blinding for alocation of
practices. The research team was blinded for allocation of
participants during the analysis phase. Data were analyzed
anonymously and coding was revealed after analyses.

Participants. Practices and Patients

Weinvited 250 family practicesin the South of Netherlands by
invitation letter, telephone, or personal contact, until 24 practices
agreed to participate. Eligibility for participantswas determined
as follows: between 40 and 70 years old with DM2 or COPD,
and who did not, according to the PN, comply with the Dutch
Norm for Healthy Exercise (having at least 30 minutes of
moderate to vigorous physical activity on 5 or more days of the
week) [18]. Additional inclusion criteria for the DM2 patients
was abody massindex (BMI) >25, and for the COPD patients,
aclinical diagnosis of COPD according to the GOLD-criteria
stage 1-3, known to be stable in their respiratory function for
at least 6 weeks, and on a stable drug regimen. Furthermore,
participants needed to be able to access a computer with an
Internet connection and master the Dutch language sufficiently.

Exclusion criteria were the presence of coexisting medical
conditions with a low survival rate, severe psychiatric illness,
or chronic disorders or diseases that seriously influence the
ability to be physically active, and being treated primarily by a
medical specialist or participating in another PA intervention.
The PNs in each practice were asked to send 20-32 genera
invitation lettersto patientswho met theinclusion criteria. After
randomization, the PN called the patients to give specific
information about the allocated condition and ask if they wanted
to participate. If the patient decided to participate, they received
aspecificinformation letter and an informed consent form. Each
practice was instructed to include 5-7 patients with DM2 and
5-7 patients with COPD. This study was approved by the
Medical  Ethicalk Committee of the Maastricht
University/Academic Hospital Maastricht in the Netherlands
(12-3-071).

Intervention

Overview

The complete It's LiFe! intervention consisted of the
self-management support program and a monitoring and
feedback tool. Both elementswere developed in auser-centered
design process and tested on usability and feasibility [19-23].
Furthermore, 2 patient representatives from the Netherlands
Asthma Foundation and the Dutch Diabetes Association
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participated in the research group to provide feedback on every
aspect of thetrial.

The Self-Management Support Program

The program consisted of four individual consultationswith the
PN; in the first week, after 2 weeks, after 2-3 months, and after
4-6 months (Figure 1) [19]. Firgt, the participants received an
information booklet about the course of the intervention
containing the Short Questionnaire to Assess Health-Enhancing
PA (SQUASH) [24] and alist of locally organized PA activities.

Inthefirst consultation, the PN raised awareness about the risks
of physical inactivity, and the PA level of the patient was
discussed using the previousy completed SQUASH
guestionnaire. In addition, participants received a general and
adisease-specific pamphlet about PA [25-27]. Between thefirst
and the second consultation, a pre-measurement of the activity
pattern was taken, and participants answered questions about

http://www.jmir.org/2015/7/e184/
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barriers and facilitatorsfor PA. In Group 1, PA was objectively
measured by the tool, and all questions were answered via a
dialogue session on the tool. Group 2 kept a PA diary on paper
and answered questions about barriers and facilitators in the
information booklet. During the second consultation, a personal
goal was set in minutes of activity per day based on the
pre-measurement, and the PN encouraged the participants to
set up an activity plan to reach personal goals. Furthermore, the
nurse informed the participants about locally organized PA
options. In thethird consultation, possibly by mail or telephone,
activity results, barriers, facilitators, and the creation of new
PA habits were discussed, and some participants reconsidered
their activity goal. In the last consultation, activity results,
barriers, facilitators, and PA habitswere evaluated. Furthermore,
how the PN and patient would continue the lifestyle coaching
was discussed. The consultations were based on the “Five ‘A’s
Cycle’ counseling technique (assess-advise-agree-ass s-arrange)
[28,29].
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Figurel. Courseof thelt'sLiFe! interventions.

The Tool

Thetool consists of athree-dimensional (3D) activity monitor,
amobile phone app, and aWeb app (Figure 2) [20]. Participants
were asked to wear the activity monitor on adaily basis. They
could see their real-time activity results and history in minutes
of moderate to vigorous activity on the mobile phone and Web
app, inrelation to apersonal goal. During the pre-measurement,
participants participated in dialogue sessions (Figure 1). In the
“diary sessions’, they were asked about enjoyment and exertion
of performed activities. In the “preparation for goal setting”,
they were asked about barriers and facilitatorsto exercise. Based
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on the activity results and the answersin the dial ogue sessions,
a personal activity goal was set in the second consultation of
the SSP. Hereafter, automated feedback messages were sent
related to the personal goal. Moreover, the participant was asked
in a dialogue session to set up an activity plan to achieve the
daily goal. During the entire intervention, activity results and
answers to dialogue sessions were visible for the PN on a
secured Web app [20,23]. The appswere not changed or updated
during the trial (version 2.7). For technica questions and
problems with the tool, the participants and PNs could contact
a helpdesk during working hours to avoid contact between
researchers and participants.
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Figure2. Thelt'sLiFe! activity monitor and mobile phone app.
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Training of the Practice Nurses

For mastering the execution of the intervention, practice nurses
in Groups 1 and 2 received an online Web lecture and
consecutively apersonal instruction session at their workplace.
In addition, they received on paper, an explanation of the Five
A’s model, the associated counseling techniques, and detailed
instruction chartsfor each consultation. Nursesin Group 1 were
ableto try out the tool before the start of the consultations.

Data Collection

All participants received a Personal Activity Monitor AM300
(Pam) [30-32] and questionnaires by regular mail, at baseline
(t0), after the intervention at 4-6 months after baseline (t1), and
3 months after the end of the intervention, approximately 9
months after baseline (t2). The last measurement was initially
set at 6 months after theintervention, but due to time and money
constraints, this could not be realized. The Pam was blinded,
which means that participants could not read the display with
activity information to prevent any feedback and intervention
effect of this measurement.

Outcome M easures

The primary outcome measure was the average minutes per day
of PA per patient, measured with the Pam [30-32]. The
participants were asked to wear the Pam for 8 consecutive days
clipped to their waistband on the hip and to record in a diary
the time it was worn. A measurement was considered valid if
the tool was worn on =5 days for =8 hours. Minutes per day
were divided in three categories according to metabolic
equivalent tasks (METS): light (1.8-2.99 METS), moderate (3-6
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METYS), and vigorous (>6 METS). The number of minutes of
PA in the moderate and vigorous category (=3 METS) was
considered the primary outcome measure because moderate to
vigorous activity is recommended by the World Health
Organization [33]. Secondary outcome measures were general
self-efficacy (general self-efficacy scale) [34], exercise
self-efficacy (exercise self-efficacy scale) [35-37], and quality
of life (RAND 36) [38,39].

Statistical Analysis

The sample size cal culation was based on the primary outcome
measure (minutes of moderate to vigorous PA per day). Based
on a power of 80%, an alpha of .05 (two-tailed testing), an
expected difference between Groups 1 and 3 of 10 minutes of
PA per day per participant, and an assumed intraclass correlation
between the practices of 0.15, we required 72 participants over
eight general practices in each group. A dropout rate of 10%
was taken into account, which resulted in a desired number of
80 participants per group.

Intention to treat and per protocol analyses were performed.
Participants of the intervention groups wereincluded in the per
protocol anaysis if they received a minimum of three
consultations (75%) spread over at least 3 months based on
registration forms of the consultations obtained from the PNs.
Participantsfrom all groupswere excluded from the per protocol
analysisif they did not complete the second measurement (t1).
Per protocol analysis were conducted to investigate whether
results were different if only participants were included who
adhered sufficiently to the interventions.
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Normal distribution of the data was checked visually using
normal g-q plots and histograms. Outliers were not removed.
Continuous variables were presented as means, and standard
deviation and categorical variables as numbers and percentages.
Differences in baseline characteristics between groups at
baseline were investigated with chi-square and analysis of
variance (ANOVA). Variables that differed with a P value of
.10 or smaller were considered as potential confounders in
further analysis. For the RAND 36 outcomes, only the physical
component and the mental component were used in further
analysis, sincethe eight subscales strongly correlated. To adjust
for the dependency of patients within time and practices
(intraclass correlation [ICC]), we used restricted maximum
likelihood (REML) multilevel analyseswith random intercepts.
The differences of the-2 log likelihood and degrees of freedom
between models were examined to decide if a one-, two-, or
three-hierarchical (time, participants, and general practices)
model had to be applied (model selection was performed with
amaximum likelihood [ML]). Separate models were set up for
each outcome measure, adjusted with Bonferroni correction.
The independent variables in each model were two dummy
variables indicating the group, with the group of participants
receiving care as usua as the reference category, and two
dummy variables for time and their interaction effects. In
addition, outcome estimates of the multilevel analyses were
corrected for baseline and for potential confounders (differences
between groups at baseline). Potential confounders were
stepwise included in the model if the regression coefficients of
time, group, and the interaction of group x time changed by
>10% on average. To study whether the effects in COPD
patients differed from the effects in participants with DM2, a
subgroup analysis was done by including interaction effects.
Missing values on items in questionnaires were handled
according to the questionnaire’s analysis manual; missing data
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in follow-up were not imputed as multilevel analysis accounts
for that [40]. All analyseswere carried out with IBM Statistical
Product and Service Solutions (SPSS) Statistics for Windows,
version 22.0.

Results

Overview

Intotal, 24 general practices were randomly assigned to Group
1 (tool and SSP), Group 2 (SSP), or Group 3 (careasusual). In
every group, we included one small practice, three medium,
threelarge, and one extra-large practice. Theindividual practices
included 3-14 participants with a median (interquartile range)
of 9 participants (7-10 participants). Asshownin Figure 3, PNs
sent approximately 540 patients a general invitation letter and
199 patients (Group 1: 65 participants, Group 2: 66 participants,
Group 3: 68 participants) agreed to participate and completed
the baseline measurement. In June 2013, the first practices
started with the intervention, and in April 2014 PNsin the last
practices performed their last consultations. In Group 1, one
participant did not start with the intervention because in his
opinion, the intervention was not tailored to his age group, and
12 participants did not receive the minimal intervention as
intended. In Group 2, 2 participants dropped out before the start
of theintervention and 7 participantsdid not receive the minimal
intervention as intended. In total, 23 participants were lost to
follow-up. In the intention-to-treat analyses, data from al
participants were taken into account (n=199) (Figure 3). Table
1 shows the baseline characteristics of participants in each
group, and Table 2 shows the mean outcome values at baseline.
Significant group differences, which were included as
confoundersin further analyses, werefound for BMI, computer
use, minutes of PA (=3 METS), and quality of life (physical
component scale).
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Figure 3. It'sLiFe! CONSORT flow diagram.

Assessed for eligibility (n= 250 practices)
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Excluded
| (n=0)

Randomised (24 practices in 2 blocks)
Assessed for eligibility + 540 participants

Allocation

Refused to participate
(n=226 practices)

Allocated to group 1 ,Tool and

SSP (n=8 practices, 65

participants)

Did not start with the allocated
intervention
(n= 1 participant).

Reason:

- Resistance against intervention
(n=1)

Allocated to group 2, SSP

(n= 8 practices, 66 participants)

Did not start with the allocated
intervention
(n= 2 participants).

Reasons:

- Personal problems (n=1)

- Didn’t want to come to the
practice that often (n=1)

Allocated to group 3, Care as
usual
(n= 8 practices, 68 participants)

Discontinued intervention (n=12)
Reasons:

- Technical issues (n=8)

- lllness (n=3)

- Unknown (n=1)

Lost to follow-up T1 n=7
Lost to follow-up T2 n=2

Discontinued intervention (n=7)
Reasons:

- Personal problems (n=1)

- lliness (n=4)

- Busy with work (n=2)

Lost to follow-up T1 n=8
Lost to follow-up T2 n=0

Lost to follow-up T1 n=3
Lost to follow-up T2 n=3

Analysed Intention to treat
n= 65

Analysed per protocol
n=52 (80%)

Analysed Intention to treat
n= 66

Analysed per protocol
n=57 (86%)

Analysed Intention to treat
n=68

Analysed per protocol
n= 65 (96%)
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Table 1. Baseline characteristics of participants.

Characteristics of participants Group 1 (n=65), Group 2 (n=66), Group 3 (n=68),
Tool & SSP SSP Care as usual
Female sex, n (%) 34(52.3) 31 (47.0) 37 (54.4)
Agein years, mean (SD) 57.5(7.0) 56.9 (8.3) 59.2 (7.5)
BMI2 mean (SD) 304 (5.7) 295(5.9) 28.2 (4.3)
QOrigin non-Dutch, n (%) 5(7.7) 4(6.1) 3(4.4)
Married or cohabiting partners, n (%) 48 (73.9) 46 (69.7) 55 (80.9)
Education, n (%)
Low 19 (29.2) 19 (28.8) 15 (22.1)
Medium 35(53.8) 40 (60.6) 43(63.2)
High 11 (16.9) 6(9.1) 10 (14.7)
Employed, n (%) 31 (47.7) 31 (47.0) 31 (45.6)
COPD, n (%) 25(38.5) 26 (39.4) 31 (45.6)
Gold stadium, n (%)
GOLD stadium 1 9(36.0) 13 (50.0) 15 (48.4)
GOLD stadium 2 15 (60.0) 12 (46.2) 16 (51.6)
GOLD stadium 3 1(4.0) 1(3.8) 0(0.0)
Diabetestype 2, n (%) 40 (61.5) 40 (60.6) 37 (54.4)
Insulin use 3(7.5) 6 (15.0) 8(21.6)
Comorbidities, n (%) 51 (78.5) 46 (69.7) 43 (63.2)
Asthma 6(9.2) 8(12.1) 4(5.9)
Cardiac/vascular 12 (18.5) 8(12.1) 7(10.3)
Hypertension 22(33.8) 29 (43.9) 20 (29.4)
Arthritis 13 (20.0) 11(16.7) 16 (23.5)
Depression 3(4.6) 5(7.6) 5(7.4)
Also diabetes 2(3.1) 1(15) 1(15)
Also COPD 2(3.1) 6(9.1) 2(2.9
Other 28 (43.1) 22(33.3) 27(39.7)

Computer use?, n (%)

Regularly 50 (76.9) 43 (65.2) 47 (69.1)

Rarely 15(23.1) 23(34.9) 21(30.9)
M obile phone use, n (%)

Owns a smartphone 24 (36.9) 24 (36.3) 19 (28.0)

Uses mobile phone frequently 20 (30.8) 20(30.3) 15(22.1)

Uses mobile phone rarely 19(29.2) 19 (28.8) 33 (48.5)

Does not own amaobile phone 231 3(4.5) 1(15)

3p<.10, tested with chi square or ANOVA.
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Group 1 (n=65), Group 2 (n=66), Group 3 (n=68),

Tool & SSP SSP Care as usual
Physical activity, mean (SD)
Minutes per day in moderate and vigorous =3 METS? 39.3(18.1) 47.5(26.5) 44.1 (20.3)
Wear time of the Pam in hours a day 143 (1.7) 145 (1.5) 14.3(1.3)
Self-efficacy, mean (SD)
General self-efficacy scale 3.2(0.5) 3.2(0.5) 3.1(0.5)
Exer cise self-efficacy scale 55.4 (17.0) 53.1(21.3) 54.0 (19.2)
Factor 1 Situational/interpersonal 51.2 (18.7) 45.9 (20.8) 48.3(23.2)
Factor 2 Competing demands 62.0 (18.5) 60.0 (21.6) 62.6 (20.2)
Factor 3 Internal feelings 53.8 (18.8) 53.3(22.2) 52.4(21.1)
Quality of life, mean (SD)
Physical Component Score® 425(11.1) 46.1(9.8) 45.8 (9.4)
Mental Component Score 48.2 (10.3) 48.6 (11.7) 50.1 (9.5)
RAND36 physical functioning 68.7 (22.2) 74.6 (20.4) 74.7 (21.9)
RAND36 role functioning phy:sicalb 55.8 (45.9) 72.2 (36.7) 70.8 (39.5)
RAND36 role functioning emotional 72.8(38.1) 77.4(34.4) 78.4 (35.4)
RAND36 social functioning 77.1(22.8) 77.7(23.8) 80.5 (20.8)
RAND36 body pain 66.0 (24.8) 70.7 (25.1) 70.8 (23.1)
RAND36 mental health 73.9(15.1) 74.9 (19.7) 765 (14.9)
RAND36 vitality” 55.2 (19.1) 62.5 (20.8) 64.3 (16.4)
RAND36 general hedlth 51.3(19.6) 55.6 (20.6) 55.2 (16.2)

3P<.10, tested with ANOVA.
bp<.05, tested with ANOVA.

Primary Outcome (Intention to Treat)

For the primary outcome, atwo-level hierarchical model dealing
with dependency of measurements in time within patients (but
not family practices) was applied with a correction for baseline
physical activity and wear time. |CC for repeated measureswas
.77, and ICC for participants in the same practice was .005.
Directly after the intervention, participants in Group 1 who

received the tool and the SSP showed 8 minutes more moderate
and vigorous physical activity (=3 METS) than participantsin
the SSP, and 12 minutes more PA than the care as usua group.
This improvement difference was 9 minutes and 11 minutes,
respectively, 3 months after the end of the intervention. No
difference was observed between Group 2 (SSP) and Group 3
(care as usual). Results are shown in Table 3.

Table 3. Multilevel analyses for differences between the three groups for physical activity.

Follow-up Unadjusted mean (SD) Adjusted mean difference (95% ClI); P value® IccP
Tool & SSP SSP Careasusu- Tool & SSP. careas  SSP: care as usua Tool & SSP - SSP
a usual
PA moderate Basdline(t0)  39.29 (18.1) 4747 44.13(20.3) -0.34(-5.65t04.97); 0.15(-5.13t05.44); -0.50(-5.83t04.84); .77
and vigorous (265 1.000 1.000 1.000
a

(23METS) 2698 11.73(6211017.25); 387 (-160t09.24); 7-86(2181013.54);

4-6 months (t1) 48.16(23.8) (08 39.61(19.5) .000° 270 .003°

1534 10.59 (4.941016.25); 119 (-4.3810 6.76); 9.41(3.70t0 15.11);
9months (t2)  48.82(23.8) (313 42.40(18.9) .000° 1.000 .000°

8Adjusted for baseline physical activity and wear time.
b2-level random intercept (repeated measurements).
°P<.01.
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Secondary Outcomes

For all secondary outcome measures, a two-level hierarchical
model was applied. Table 4 shows that in general and exercise
self-efficacy, no significant differences were observed. After 9
months, participants in Group 2 (SSP) did score significantly

van der Weegen et a

higher for the physical component of the quality of life scale
than participantsin Groups 1 (tool + SSP) and 3 (care asusual).

Table 4. Multilevel analyses for differences between the three groups for secondary outcome measures.

At the end of the intervention (6 months), participants in both
intervention groups did score significantly higher on the mental
component scale compared to the care as usual group.

Unadjusted mean (SD) Adjusted mean difference (95% Cl); P value®
Follow-up Tool +SSP SSP Careasusual Tool +SSP—careasusua SSP - careasusua Tool +SSP- SSP
Self-efficacy
General self-efficacy scale?
Baseline (t0) 3.2(0.5) 3.2(0.5) 3.1(0.5) 0.03(-0.10t00.16); 1.000 0.03 (0.10t0 0.16); -0.00 (-0.13t0 0.13);
1.000 1.000
4-6 months 3.3(0.4) 3.3(0.5) 3.2(0.4) 0.05(-0.09t00.18); 1.000 0.02(-0.11t00.15); 0.03 (-0.10t0 0.16);
(t1) 1.000 1.000
9months (t2) 3.2(0.5) 3.3(0.5) 3.2(0.4) 0.01(-0.13t00.15); 1.000 0.00(-0.13t00.13);  0.01 (-0.13t0 0.14);
1.000 1.000
Exer cise self-efficacy scale®
Baseline (t0) 55.4(17.0) 53.1(21.3) 54.0(19.2) 1.10 (-5.04 to 10.38); -0.68 (-8.361t07.01); 2.67 (-5.04 t0 10.38);
1.000 1.000 1.000
4-6 months 59.7(17.3) 59.7(19.6) 54.5(17.4) 4.86 (-3.1210 12.83); .431 5.41 (-2.52t0 13.35); -0.56 (-8.61 to 7.50);
(t1) .304 1.000
9months (t2) 52.1(16.1) 60.3(19.1) 56.5(19.2) -0.03(-8.01t07.94); 1.000 3.60 (-4.33t011.53); -3.63 (-11.69 to 4.43);
.828 .838
Quality of life
RAND physical componentd
Baseline (t0) 425(11.1) 46.1(9.8) 45.8 (9.4) -0.31(-2.48t01.86); 1.000 0.20(-1.961t02.35);  -0.51 (-2.69 to 1.68);
1.000 1.000
4-6 months 45.2 (9.5) 46.8 (10.0)  47.0(10.0) -0.07 (-2.32t02.19); 1.000 -0.08 (-2.33t02.17); 0.01 (-2.30t0 2.33);
(t1) 1.000 1.000
9 months (t2) 44.1(9.5) 48.2 (8.6) 45.8 (9.5) 0.34(-1.96t0 2.64); 1.000 2.99 (0.72 to 5.26); -2.65 (-4.99 t0 -0.32);
0.005° 0.020f
RAND Mental componentd
Baseline (t0) 48.2(10.3) 48.6(11.7) 50.1(9.5) -0.30(-3.27t02.68); 1.000 -0.39 (-3.34t02.56); 0.09 (-2.90 to 3.09);
1.000 1.000
4-6 months 48.8 (10.6) 51.6 (11.3) 47.7 (9.8) 3.23(0.14 10 6.32); 0.04f 4.39 (1.32t0 7.47); -1.16 (-4.33 t0 2.01);
(t1) 0.002% 1.000
9months (t2) 48.3(11.7) 50.1(10.9) 50.3(8.3) 0.21(-2.94103.36); 1.000 0.23(-2.88103.34); -0.02 (-3.22t0 3.17);

1.000

1.000

3 _inear mixed model 2-level random intercept (repeated measurements).

bAdj usted for baseline general self-efficacy scale, computer use, and baseline physical activity moderate + vigorous.

CAdjusted for baseline exercise self-efficacy scale.

dAdj usted for baseline RAND physical component and baseline RAND mental component.

€p<.01.
fp<.05.

Per Protocol Analyses

The results from 174 participants (Figure 3) were analyzed for
the per protocol analysis. All per protocol analysis confirmed

the intention to treat analysis.

http://www.jmir.org/2015/7/e184/
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Subgroup Analyses

No differences were observed in outcomes for people with
COPD or type 2 diabetes (results not presented).
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Discussion

Principal Findings

The complete It's LiFe! intervention led to significant
improvement of moderate to vigorous physical activity among
patientswith COPD or type 2 diabetes between 40 and 70 years
old in primary care, compared to usual care. Right after the
intervention period, the entire intervention added 12 minutes
per day of moderate to vigorous physical activity compared to
care as usua. Three months after the intervention period, this
progress was still significant (11 minutes). This study also
proved that use of the tool on top of the SSP is more effective
than SSP only. The added value of the tool was an additional 8
minutes of moderate to vigorous physical activity per day. The
SSP aone had no significant effect on physical activity
compared to careas usual. For the secondary outcome measures,
theintervention effect was not evident. 1t did not result in higher
self-efficacy levels. Only the scores on the mental component
scale of quality of life showed higher levels directly after both
interventions, compared to care as usual, but thisdifference was
not maintained after 9 months. At 9 months follow-up,
participantsin the SSP group scored significantly higher on the
physical component of the quality of life scale compared to the
other groups.

Comparison With Prior Work

From the result that the tool embedded in the SSP is effective
in contrast to the SSP alone, we can conclude that the automated
self-monitoring and feedback component and/or the fact that
the PN could see the objective measured PA results, was the
most powerful element of the combined intervention. Thisisin
linewith the conclusion of ameta-analysis, that PA intervention
studiesfor chronically ill patientsincorporating self-monitoring
showed a greater effect than studies without self-monitoring
[41]. In the SSP, participants only monitored their behavior
during thefirst 2 weeks by using an activity diary. Thefact that
PA was measured objectively in Group 1 may also have
reinforced the goal setting component. Goal setting is more
effective if goals are set with a specific outcome, proximal in
terms of attainment, and realistic for the individual [13]. This
is easier to achieve if objective PA results are available for the
patient and the PN, and goals can be adapted during the
intervention period based on the obtained results. Theindividual
effect of the tool without the guidance by the PN cannot be
extracted from this research, although we do expect that
guidance by the nurseisan essential element of theintervention
for first raising awareness, risk communication, social support,
perseverance with theintervention, and adoption and persistent
use of thetool. From the pilot study, welearned that participants
felt a desire to succeed due to the commitment they made with
the PN and the effort she put into them [22]. Other research also
showed the importance of professional advice and guidance
with continued support for the improvement of physical activity
levels[12].

Other studies demonstrated that a reduction in the number of
contacts diminished the behavior change that had been already
achieved, especially when the intervention ends [13,42,43]. In
this study, 3 months after the intervention period, Group 1 was

http://www.jmir.org/2015/7/e184/
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till significantly more active than the care as usual and the SSP
group.

Although exercise self-efficacy is positively correlated with
physical activity levels [35], no significant differences were
found on this scale between the groups nor on genera
self-efficacy. Thisisin linewith thefindingsfrom thelt’sLiFe!
pilot study [22]. Surprisingly, no effects were found on the
physical component of the quality of life scale directly after the
intervention, but it did improvein the SSP group 3 months after
the intervention. We have no explanation for this observation.
Awareness that physical activity is being monitored might
influence habitual behavior [44]. For the intervention, thiswas
a desirable effect of the It's LiFe! tool. However, it was an
undesired effect of the use of the Pam. In this view, the proven
effectiveness of the total intervention on the primary
outcome—moderate to vigorous physical activity—iseven more
distinct considering the fact that those participating in research
often show social desirable behavior while wearing an
accelerometer for a short period of time [45]. Participants in
Group 1, however, became used to being observed with an
accelerometer for 4-6 months, which could have led to less
socially desirable behaviors during the research measurement
periods, compared to the other groups.

Strengths and Limitations

To the best of our knowledge, this is the first randomized
controlled trial that tests the added value of a monitoring and
feedback tool in addition to counseling by the PN. Animportant
strength of this study is the objective measurement of the
primary outcome measure—physical activity—by an activity
monitor instead of a subjective questionnaire. Other strengths
are randomization at the practice level to minimize
contamination, delay of randomization until after inclusion of
the participants, the minimization of Hawthorne effects by
avoiding contact between the researchers and participants, and
simultaneous with the effect study, a process evaluation was
conducted. The latter reveal ed that despite technical difficulties,
theintervention was carried out asintended by the PNs. Another
strength of this study is the pragmatic approach. Since the
interventions were adapted and embedded in care asusual, it is
more likely that the effectswill be sustained in the daily primary
care setting [46].

Limitations of this study were that the mean baseline physical
activity was above the recommended level of 30 minutes of
moderate to vigorous activity aday, only 10% of the approached
family practices agreed to participatein the study, and only 37%
of the approached patients agreed to participate in the
intervention. These factors may have induced a selection bias,
which makestheresultsless generalizable. However, acommon
reason for family practices to refuse participation was the
required timeinvestment for the practice nurse. Part of thetime
investment was for research purposes, which will be eliminated
if embedded in daily practice. The low reach among patients
may be explained by the fact that in this study patientswith low
physical activity levels who were not aware of the problem of
their inactivity (according to the transtheoretical model of
behavior change [47], the precontemplation phase of change)
were not included, because the decision to participate had to be
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made before the consultation with the PN to create awareness
could have taken place. In daily practice, the PN starts with
raising awarenessin regular consultations, which may result in
ashift to the contemplation or preparation phase of change, and
after this, patients will be asked if they are willing to work on
their lifestyle with the help of the It's LiFel intervention.
Another limitation of this study was that cycling, swimming,
strength training, and all upper body movementswere not taken
into account in the primary outcome measure because these
could not be captured with the Pam. Furthermore, the follow-up
was relatively short—3 months after the intervention period.
Ideally, a 12-month follow-up is recommended [48]. Due to
time constraints, thiswas not possible. Clinical outcomes were
not measured to avoid the Hawthorne effect in the care as usual

group.
Implications for Practice and Future Research

Results of this study revealed the powerful addition of
continuous support by the use of a monitoring and feedback
tool in addition to behavior change counseling. Because of this
added value, it seemsworthwhileto implement theintervention
on a larger scale. However, cost-effectiveness should be
investigated. To encourage general practices to adopt this
intervention, health insurance companies should stimulate
self-management support regarding physical activity with
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financial reimbursements for general practices. The fact that
the availability and use of smartphones and wearables to
measure physical activity is growing [49] is promising for the
adoption of the intervention. In daily practice, the intervention
can be easily tailored to the individual needs of the patient—for
example, more time for raising awareness or referral to an
exercise program with aphysiotherapist if exercise self-efficacy
or capacity is considered too low. In addition, the intervention
can be more extensive or recurrent in care as usual with more
emphasis on habit formation, instead of a determined period of
4-6 months. The application of thisintervention to other target
groups should be investigated just as the execution by other
care providers as physiotherapists and dieticians.

Conclusions

The monitoring and feedback tool, if embedded into a
counseling protocol, was an effective instrument to improve
physical activity of patients with COPD or type 2 diabetes
between 40 and 70 years old. Thisimprovement was sustained
for 3 months. Counseling without the tool was not effective.
The use of technology added to counseling is promising for
physical activity behavior change. Future research about the
cost-effectiveness and application under moretailored conditions
and in other target groups is recommended.

The project is funded by ZonMw (The Netherlands Organization for Health Research and Development) in the program, “New
Instruments for Healthcare”, and partly by the insurance company, CZ. The companies involved in the development of the tool
were | DEE Maastricht (the Netherlands); Maastricht Instruments Ltd. (the Netherlands); and Sananet Care Ltd. (the Netherlands).
During the trial, Sananet Care Ltd. manned the helpdesk and Maastricht Instruments Ltd. sent new tools to the participants if
technical problems arose.

The authorswould like to thank the participantsin the study: the patients, practice nurses and GPs, and the patient representatives,
Jos Donkers and Ina van Opstal. Furthermore, we would like to acknowledge April Boessen for her help with the data entry,
Claudia Valentijn for her help at the service desk, and Willem Bekker for the 100% physical activity data check.

Conflicts of Interest
A grant from ZonMw and from Insurance Company CZ was received during the conduct of the study.

Multimedia Appendix 1
CONSORT-EHEALTH checklist V1.6.1[17].

[PDE File (Adobe PDF File), 963K B-Multimedia Appendix 1]

References

1. Leel, ShiromaEJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, Lancet Physical Activity Series Working Group. Effect
of physical inactivity on major non-communicable diseasesworldwide: an analysis of burden of disease and life expectancy.
Lancet 2012 Jul 21;380(9838):219-229 [FREE Full text] [doi: 10.1016/S0140-6736(12)61031-9] [Medline: 22818936]

2. Blar SN. Physical inactivity: the biggest public health problem of the 21st century. Br J Sports Med 2009 Jan;43(1):1-2.
[Medline: 19136507]

3. Warburton DER, Nicol CW, Bredin SSD. Health benefits of physical activity: the evidence. CMAJ 2006 Mar
14;174(6):801-809 [FREE Full text] [doi: 10.1503/cmaj.051351] [Medline: 16534088]

4. Halla PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U, Lancet Physical Activity Series Working Group.
Global physical activity levels: surveillance progress, pitfalls, and prospects. Lancet 2012 Jul 21;380(9838):247-257. [doi:
10.1016/S0140-6736(12)60646-1] [Medline: 22818937]

http://www.jmir.org/2015/7/e184/ JMed Internet Res 2015 | vol. 17 | iss. 7 | €184 | p. 12

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v17i7e184_app1.pdf&filename=ea0d8aa5e02c1592953d1203a5cd2795.pdf
https://jmir.org/api/download?alt_name=jmir_v17i7e184_app1.pdf&filename=ea0d8aa5e02c1592953d1203a5cd2795.pdf
http://europepmc.org/abstract/MED/22818936
http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22818936&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19136507&dopt=Abstract
http://www.cmaj.ca/cgi/pmidlookup?view=long&pmid=16534088
http://dx.doi.org/10.1503/cmaj.051351
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16534088&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(12)60646-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22818937&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH van der Weegen et al

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

World Health Organization. Global Strategy on Diet, Physical Activity and Health. Physical Inactivity: A Global Public
Health Problem URL : http://www.who.int/dietphysical activity/factsheet inactivity/en/ [accessed 2015-04-15] [WebCite
Cache ID 6X0d3cA93]

Global Advocacy for Physical Activity (GAPA) the Advocacy Council of the International Society for Physical ActivityHealth
(ISPAH). NCD prevention: investments[corrected] that work for physical activity. Br J Sports Med 2012 Aug;46(10):709-712.
[doi: 10.1136/bjsm.2012.091485] [Medline: 22869788]

Peterson JA. Get moving! Physical activity counseling in primary care. JAm Acad Nurse Pract 2007 Jul;19(7):349-357.
[doi: 10.1111/j.1745-7599.2007.00239.x] [Medline: 17680900]

Heiligers P, Noordman J, Korevaar J, Dorsman S, Hingstman L, van Dulmen AM, et a. Kennisvraag: praktijkondersteuners
in de huisartspraktijk (POH's) klaar voor de toekomst?. URL: http://www.nivel.nl/sites/defaul t/fil es/bestanden/
Rapport-kennisvraag-poh-def.pdf [accessed 2015-04-15] [WebCite Cache ID 6XodTuywa]

Lawlor DA, Hanratty B. The effect of physical activity advice given in routine primary care consultations: a systematic
review. J Public Health Med 2001 Sep;23(3):219-226 [FREE Full text] [Medline: 11585195]

Avery L, Flynn D, van WA, Sniehotta FF, Trenell MI. Changing physical activity behavior in type 2 diabetes: a systematic
review and meta-analysis of behavioral interventions. Diabetes Care 2012 Dec;35(12):2681-2689 [FREE Full text] [doi:
10.2337/dc11-2452] [Medline: 23173137]

van Achterberg T, Huisman-de Waal GG, Ketelaar NA, Oostendorp RA, Jacobs JE, Wollersheim HC. How to promote
healthy behavioursin patients? An overview of evidence for behaviour change techniques. Health Promot Int 2011
Jun;26(2):148-162 [FREE Full text] [doi: 10.1093/heapro/daq050] [Medline: 20739325]

Hillsdon M, Foster C, Thorogood M. Interventions for promoting physical activity. Cochrane Database Syst Rev
2005(1):CD003180 [FREE Full text] [doi: 10.1002/14651858.CD003180.pub2] [Medline: 15674903]

Artinian NT, Fletcher GF, Mozaffarian D, Kris-Etherton P, Van HL, Lichtenstein AH, American Heart Association
Prevention Committee of the Council on Cardiovascular Nursing. Interventions to promote physical activity and dietary
lifestyle changesfor cardiovascular risk factor reduction in adults: ascientific statement from the American Heart Association.
Circulation 2010 Jul 27;122(4):406-441 [FREE Full text] [doi: 10.1161/CIR.0b013e3181e8edf1] [Medline: 20625115]
Cowan LT, Van Wagenen SA, Brown BA, Hedin RJ, Seino-Stephan Y, Hall PC, et al. Apps of steel: are exercise apps
providing consumerswith realistic expectations?: acontent analysis of exercise appsfor presence of behavior change theory.
Health Educ Behav 2013 Apr;40(2):133-139. [doi: 10.1177/1090198112452126] [Medline: 22991048]

Bort-Roig J, Gilson ND, Puig-RiberaA, Contreras RS, Trost SG. Measuring and influencing physical activity with smartphone
technology: a systematic review. Sports Med 2014 May;44(5):671-686. [doi: 10.1007/s40279-014-0142-5] [Medline:
24497157)

Verwey R, van der Weegen S, Spreeuwenberg M, Tange H, van der Weijden T, de WL. A monitoring and feedback tool
embedded in a counselling protocol to increase physical activity of patients with COPD or type 2 diabetesin primary care:
study protocol of athree-arm cluster randomised controlled trial. BMC Fam Pract 2014;15:93 [FREE Full text] [doi:
10.1186/1471-2296-15-93] [Medline: 24885096]

Eysenbach G, Consort- E. CONSORT-EHEALTH: improving and standardizing eval uation reports of Web-based and
mobile health interventions. J Med Internet Res 2011;13(4):e126 [FREE Full text] [doi: 10.2196/jmir.1923] [Medline:
22209829]

Kemper H, Ooijendijk W, Stiggelbout M. Consensus over de Nederlandse norm voor gezond bewegen. TSG-Tijdschrift
voor Gezondheidswetenschappen 2000;78(3):180-183.

Verwey R, van der Weegen S, Spreeuwenberg M, Tange H, van der Weijden T, de WL. Upgrading physical activity
counselling in primary care in the Netherlands. Health Promot Int 2014 Dec 23:-. [doi: 10.1093/heapro/daulQ7] [Medline:
25539787]

van der Weegen S, Verwey R, Spreeuwenberg M, Tange H, van der Weijden T, de WL. The development of a mobile
monitoring and feedback tool to stimulate physical activity of peoplewith achronic diseasein primary care: a user-centered
design. IMIR Mhealth Uhealth 2013;1(2):e8 [FREE Full text] [doi: 10.2196/mhealth.2526] [Medline: 25099556]

van der Weegen S, Verwey R, Tange HJ, Spreeuwenberg MD, de Witte LP. Usability testing of a monitoring and feedback
tool to stimulate physical activity. Patient Prefer Adherence 2014;8:311-322 [FREE Full text] [doi: 10.2147/PPA.S57961]
[Medline: 24669188]

Verwey R, van der Weegen S, Spreeuwenberg M, Tange H, van der Weijden T, de WL. A pilot study of atool to stimulate
physical activity in patients with COPD or type 2 diabetes in primary care. J Telemed Telecare 2014 Jan;20(1):29-34. [doi:
10.1177/1357633X 13519057] [Medline: 24414397]

Verwey R, van der Weegen S, Tange H, Spreeuwenberg M, van der Weijden T, de Witte WL. Get moving: the practice
nurse is watching you! A case study of the user-centred design process and testing of a web-based coaching system to
stimulate the physical activity of chronically ill patientsin primary care. Inform Prim Care 2012;20(4):289-298. [Medline:
23890341]

Wendel-Vos GC, Schuit AJ, Saris WHM, Kromhout D. Reproducibility and relative validity of the short questionnaire to
assess health-enhancing physical activity. J Clin Epidemiol 2003 Dec;56(12):1163-1169. [Medline: 14680666]

http://www.jmir.org/2015/7/e184/ JMed Internet Res 2015 | vol. 17 | iss. 7 | €184 | p. 13

(page number not for citation purposes)


http://www.who.int/dietphysicalactivity/factsheet_inactivity/en/
http://www.webcitation.org/

                                                6Xod3cA93
http://www.webcitation.org/

                                                6Xod3cA93
http://dx.doi.org/10.1136/bjsm.2012.091485
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22869788&dopt=Abstract
http://dx.doi.org/10.1111/j.1745-7599.2007.00239.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17680900&dopt=Abstract
http://www.nivel.nl/sites/default/files/bestanden/Rapport-kennisvraag-poh-def.pdf
http://www.nivel.nl/sites/default/files/bestanden/Rapport-kennisvraag-poh-def.pdf
http://www.webcitation.org/

                                                6XodTuywa
http://jpubhealth.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=11585195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11585195&dopt=Abstract
http://europepmc.org/abstract/MED/23173137
http://dx.doi.org/10.2337/dc11-2452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23173137&dopt=Abstract
http://heapro.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20739325
http://dx.doi.org/10.1093/heapro/daq050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20739325&dopt=Abstract
http://europepmc.org/abstract/MED/15674903
http://dx.doi.org/10.1002/14651858.CD003180.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15674903&dopt=Abstract
http://circ.ahajournals.org/cgi/pmidlookup?view=long&pmid=20625115
http://dx.doi.org/10.1161/CIR.0b013e3181e8edf1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20625115&dopt=Abstract
http://dx.doi.org/10.1177/1090198112452126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22991048&dopt=Abstract
http://dx.doi.org/10.1007/s40279-014-0142-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24497157&dopt=Abstract
http://www.biomedcentral.com/1471-2296/15/93
http://dx.doi.org/10.1186/1471-2296-15-93
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24885096&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://dx.doi.org/10.1093/heapro/dau107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25539787&dopt=Abstract
http://mhealth.jmir.org/2013/2/e8/
http://dx.doi.org/10.2196/mhealth.2526
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25099556&dopt=Abstract
http://dx.doi.org/10.2147/PPA.S57961
http://dx.doi.org/10.2147/PPA.S57961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24669188&dopt=Abstract
http://dx.doi.org/10.1177/1357633X13519057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24414397&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23890341&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14680666&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH van der Weegen et al

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

NISB. 2012. Sportief bewegen met een chronische longaandoening URL : http://www.30minutenbewegen.nl/themas/
gezondheid/downl oads/sporti ef -bewegen-met-een-longaandoening.pdf [accessed 2014-04-30] [WebCite Cache ID
6PDsk5AV]]

NISB. 2012. Sportief bewegen met diabetes mellitus URL: http://www.sportzorg.nl/_asset/ public/Files/Sportblessures/
Diabetes 30minbewegen.pdf [accessed 2014-04-30] [WebCite Cache ID 6PDsgeCvk]

NISB. 30 minutenbewegen. 30 Beweegtips URL : http://www.30minutenbewegen.nl/fol der-beweegtips.pdf [accessed
2014-04-30] [WebCite Cache ID 6PDsoFdJ]

Glasgow RE, Emont S, Miller DC. Assessing delivery of the five'As for patient-centered counseling. Health Promot Int
2006 Sep;21(3):245-255 [FREE Full text] [doi: 10.1093/heapro/dal017] [Medline: 16751630]

Whitlock EP, Orleans CT, Pender N, Allan J. Evaluating primary care behavioral counseling interventions: an evidence-based
approach. Am J Prev Med 2002 May;22(4):267-284. [Medline: 11988383]

Damen E. Secondary Pam. 2014. Pam URL : http://www.pam.com/index.php?pid=1 [accessed 2014-05-01] [WebCite Cache
ID 6PEZ8qI7Y]

Slootmaker SM, Chin AP, Schuit AJ, van MW, Koppes LLJ. Concurrent validity of the PAM accel erometer relative to the
MTI Actigraph using oxygen consumption as a reference. Scand J Med Sci Sports 2009 Feb;19(1):36-43. [doi:
10.1111/j.1600-0838.2007.00740.x] [Medline: 18266793]

Vooijs M, Alpay LL, Snoeck-Stroband JB, Beerthuizen T, Siemonsma PC, Abbink JJ, et al. Validity and usability of
low-cost accelerometersfor internet-based self-monitoring of physical activity in patients with chronic obstructive pulmonary
disease. Interact JMed Res 2014;3(4):e14 [FREE Full text] [doi: 10.2196/ijmr.3056] [Medline: 25347989]

World Health Organization. 2011. Global Recommendations on Physical Activity for Health URL: http://www.who.int/
dietphysi cal activity/physi cal -activity-recommendati ons-18-64years.pdf 2ua=1 [accessed 2014-05-01] [WebCite Cache ID
6PF1UBUES]

Schwarzer R, Jerusalem M. Generalized self-efficacy scale. In: Weinman J, Wright S, Johnston M, editors. Measuresin
health psychology: a user's portfolio. Causal and control beliefs. Windsor, UK: NFER-NEL SON; 1995:35-37.

van der Heijden MMP, Pouwer F, Pop VJIM. Psychometric properties of the Exercise Self-efficacy Scale in Dutch Primary
care patients with type 2 diabetes mellitus. Int JBehav Med 2014 Apr;21(2):394-401. [doi: 10.1007/s12529-013-9308-7]
[Medline: 23550033]

Shin'Y, Jang H, Pender NJ. Psychometric evaluation of the exercise self-efficacy scale among Korean adults with chronic
diseases. Res Nurs Health 2001 Feb;24(1):68-76. [Medline: 11260587]

Everett B, Salamonson Y, Davidson PM. Bandura's exercise self-efficacy scale: validation in an Australian cardiac
rehabilitation setting. Int J Nurs Stud 2009 Jun;46(6):824-829. [doi: 10.1016/j.ijnurstu.2009.01.016] [Medline: 19261281]
Van der Zee K, Sanderman R. RAND-36. Vol 2. Groningen, The Netherlands: Groningen Research Institue Share; Jun
2012:2012.

Ware J, Kosinski M, Keller S. SF-36 physical and mental health summary scales: a user's manual:. In: Health Assessment
Lab. Boston: The Health Institute; 1994.

Twisk J. Applied multilevel analysis: a practical guide. Cambridge, UK: Cambridge University Press; 2006.

ConnVS, Hafdahl AR, Brown SA, Brown LM. Meta-analysis of patient education interventionsto increase physical activity
among chronically ill adults. Patient Educ Couns 2008 Feb; 70(2):157-172 [FREE Full text] [doi: 10.1016/j.pec.2007.10.004]
[Medline: 18023128]

Yeh M, Rodriguez E, Nawaz H, Gonzalez M, Nakamoto D, Katz DL. Technical skillsfor weight loss: 2-y follow-up results
of arandomized trial. Int JObes Relat Metab Disord 2003 Dec;27(12):1500-1506. [doi: 10.1038/5).ij0.0802430] [Medline:
14634681]

Thomas SA, Browning C. Behavioural change: an evidence-based handbook for social and public health. Edinburgh:
Elsevier/Churchill Livingstone; 2005.

Pedisi¢ Z, Bauman A. Accelerometer-based measuresin physical activity surveillance: current practices and issues. Br J
Sports Med 2015 Feb;49(4):219-223. [doi: 10.1136/bjsports-2013-093407] [Medline: 25370153]

Casaburi R. Activity monitoring in assessing activities of daily living. COPD 2007 Sep;4(3):251-255. [doi:
10.1080/15412550701480158] [Medline: 17729069]

Linmans JJ, Viechtbauer W, Koppenaal T, Spigt M, Knottnerus JA. Using el ectronic medical records analysisto investigate
the effectiveness of lifestyle programsin real-world primary careis challenging: a case study in diabetes mellitus. J Clin
Epidemiol 2012 Jul;65(7):785-792. [doi: 10.1016/].jclinepi.2012.01.010] [Medline: 22560776]

Prochaska JO, Velicer WF. The transtheoretical model of health behavior change. Am JHealth Promot 1997;12(1):38-48.
[Medline: 10170434]

Foster C, Richards J, Thorogood M, Hillsdon M. Remote and web 2.0 interventionsfor promoting physical activity. Cochrane
Database Syst Rev 2013 Sep 30;9:CD010395. [doi: 10.1002/14651858.CD010395.pub2] [Medline: 24085594]
Krijgsman J, Peeters J, Burghouts A, Brabers A, de JJ, Beenkens F. Op naar meerwaarde! eHealth-monitor. Den Haag and
Utrecht, The Netherlands: Nictiz and het NIVEL; Oct 2014:9789082030419.

http://www.jmir.org/2015/7/e184/ JMed Internet Res 2015 | vol. 17 | iss. 7 | €184 | p. 14

(page number not for citation purposes)


http://www.30minutenbewegen.nl/themas/gezondheid/downloads/sportief-bewegen-met-een-longaandoening.pdf
http://www.30minutenbewegen.nl/themas/gezondheid/downloads/sportief-bewegen-met-een-longaandoening.pdf
http://www.webcitation.org/

                                                6PDsk5Av1
http://www.webcitation.org/

                                                6PDsk5Av1
http://www.sportzorg.nl/_asset/_public/Files/Sportblessures/Diabetes_30minbewegen.pdf
http://www.sportzorg.nl/_asset/_public/Files/Sportblessures/Diabetes_30minbewegen.pdf
http://www.webcitation.org/

                                                6PDsgeCvk
http://www.30minutenbewegen.nl/folder-beweegtips.pdf
http://www.webcitation.org/

                                                6PDsoFdJt
http://heapro.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=16751630
http://dx.doi.org/10.1093/heapro/dal017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16751630&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11988383&dopt=Abstract
http://www.pam.com/index.php?pid=1
http://www.webcitation.org/

                                                6PEz8ql7Y
http://www.webcitation.org/

                                                6PEz8ql7Y
http://dx.doi.org/10.1111/j.1600-0838.2007.00740.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18266793&dopt=Abstract
http://www.i-jmr.org/2014/4/e14/
http://dx.doi.org/10.2196/ijmr.3056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25347989&dopt=Abstract
http://www.who.int/dietphysicalactivity/physical-activity-recommendations-18-64years.pdf?ua=1
http://www.who.int/dietphysicalactivity/physical-activity-recommendations-18-64years.pdf?ua=1
http://www.webcitation.org/

                                                6PF1UBuEa
http://www.webcitation.org/

                                                6PF1UBuEa
http://dx.doi.org/10.1007/s12529-013-9308-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23550033&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11260587&dopt=Abstract
http://dx.doi.org/10.1016/j.ijnurstu.2009.01.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19261281&dopt=Abstract
http://europepmc.org/abstract/MED/18023128
http://dx.doi.org/10.1016/j.pec.2007.10.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18023128&dopt=Abstract
http://dx.doi.org/10.1038/sj.ijo.0802430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14634681&dopt=Abstract
http://dx.doi.org/10.1136/bjsports-2013-093407
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25370153&dopt=Abstract
http://dx.doi.org/10.1080/15412550701480158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17729069&dopt=Abstract
http://dx.doi.org/10.1016/j.jclinepi.2012.01.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22560776&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10170434&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD010395.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24085594&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH van der Weegen et al

Abbreviations

BMI: body massindex

COPD: chronic obstructive pulmonary disease
DM2: type 2 diabetes

GP: general practitioner

It'sLiFel: Interactive Tool for Self-management through Lifestyle Feedback
METS: metabolic equivalents

ML: maximum likelihood

PA: physica activity

Pam: Physical Activity Monitor AM300

PN: practice nurse

REML: restricted maximum likelihood

SSP:  self-management support program
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