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Abstract

Background: Diabetes and prediabetes are chronic conditions that affect over 40% of the US adult population
combined. Regular physical activity can benefit people with diabetes through improved glucose control and can
reduce the conversion of prediabetes to diabetes. Studies are needed in settings where people with these conditions
can be identified and provided the skills and support to increase physical activity. The primary care setting meets this
need, but there are insufficient high-quality trials to recommend this approach be broadly implemented.

Methods: We conducted a randomized, 24-week pilot study in Southern California to assess the feasibility of using
information technology systems available in primary care for identifying potential participants, test methods for
obtaining physical activity clearance, conducting mail-based assessments, and delivering telephone-based motivational
interviewing to increase physical activity. Eligibility criteria included age between 18 and 74 years, diabetes or
prediabetes, and physically inactive based on a clinical assessment tool. At baseline and follow-up, physical activity was
assessed by a 7-day accelerometry, cardiometabolic risk factors were collected from electronic medical records, and
psychosocial factors were assessed from validated questionnaires administered through a mail survey. Participants were
block randomized into intervention or usual care. Staff collecting outcome data were blinded to group assignment.
Analysis of covariance was used to assess the difference at follow-up between the intervention and usual care,
adjusting for baseline.

Results: A total of 67 participants were randomized. Follow-up mail assessments were completed by 53 participants.
Of 224 potential intervention calls, 194 were completed (87%). Psychosocial measures significantly improved in four of
the five factors for physical activity motivation relative to participants in the usual care arm. The more internally focused
factors for exercise self-regulation and outcome expectancies scores were significantly greater for participants in
intervention compared with usual care. Moderate to vigorous physical activity improved in intervention participants
relative to usual care, but the difference was not statistically significant. No adverse events were noted.

Conclusions: The objectives of this pilot study were met. If a fully powered trial is successful, primary care settings with
“behind-the-scenes” information technology support may be appropriate to increase physical activity among patients
with prediabetes and diabetes.

Trial registration: Exercise Promotion in Primary Care (EPPC), NCT03429088, registered on February 5, 2018.
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Background
Diabetes is a chronic disease that is increasing in preva-
lence. About 30.3 million people have diabetes—9.4% of
the US population [1]. Another 84 million adults, or
about ½ of the US population, have prediabetes, a condi-
tion of abnormally high blood glucose levels and a pre-
cursor to diabetes [1].
Regular physical activity markedly improves health for

those with diabetes and prediabetes. For patients with
diabetes, regular physical activity training significantly
improves glucose control [2] and can induce remission
[3]. Intense lifestyle interventions, including physical ac-
tivity and weight loss, can reduce the transition of predi-
abetes to diabetes [4]. However, this knowledge is
insufficient to motivate Americans to increase their
physical activity. Based on accelerometry data from the
National Health and Nutrition Examination Survey
(NHANES), 34% are extremely inactive (accumulate
about 5 min of moderate to vigorous physical activity
(MVPA) per day) [5] and only 5% meet national guide-
lines of 150 min per week [6, 7].
The health care sector is an important setting to pro-

mote physical activity because of its ability to reach and
influence large numbers of people with diabetes and pre-
diabetes. Brief health care provider physical activity as-
sessment and counseling can successfully increase
physical activity in the short-term (< 6months) [8–11],
but advice during an outpatient visit is insufficient for
lasting improvements. The US Preventive Services Task
Force reported limited information on physical activity
counseling interventions on cardiometabolic risk factors,
that well-conducted trials are needed to increase phys-
ical activity, and called for more studies of such inter-
ventions in primary care settings that require minimal
health care resources [12]. Telephone-based counseling
for physical activity is evidence-based [13], and although
healthcare systems routinely use this technology for care
management, it has not been studied for physical activity
promotion in this setting. Additionally, objective mea-
sures to assess physical activity are needed [14].
In response to these recommendations, we conducted

a pilot study to determine if telephone counseling, in a
health care setting that routinely assesses the physical
activity of its patients, is a feasible approach to improve
physical activity among patients with diabetes and predi-
abetes. We built on an existing innovation at Kaiser
Permanente, in which physical activity is assessed at
every outpatient visit and recorded in their electronic
medical record (EMR) using a “Exercise Vital Sign”
(EVS). The primary aims were to pilot study elements,
including identification of eligible patients; health care
provider recruitment, training, and engagement; patient
recruitment; data collection procedures; and a 24-week
intervention.

Methods
Study design
This pilot tested the elements of a two-armed study with
parallel group of a 24-week physical activity intervention
among physically inactive prediabetic and diabetic pa-
tients not prescribed insulin. A sample size of 60 was
chosen to provide a sample large enough to test study
procedures and allow for a range of intervention experi-
ences by participants. After completion of baseline data
collection, participants were randomized to intervention
or usual care conditions. The intervention consisted of
telephone counseling, using motivational interviewing
(MI) [15] and individualized support, to assist partici-
pants in increasing and maintaining their physical
activity. We assessed physical activity assessed from ac-
celerometers, psychosocial measures such as quality of
life, weight change, and cardiometabolic risk factors such
as blood pressure and glycated hemoglobin (HbA1c). All
measures were assessed at baseline and following the
24-week intervention. Accelerometers and surveys were
mailed to participants and returned in previously ad-
dressed, stamped envelopes. Weight and cardiometabolic
risk factors were extracted directly from the EMR. After
study completion, selected participants, clinic staff, and
providers were recruited for one-in-one interviews re-
garding feasibility and acceptability of the study design
and methods. The study was approved by the Kaiser
Permanente Southern California Institutional Review
Board, IRB # 10106.

Participant eligibility
The target population was physically inactive individuals
(i.e., less than 30min of physical activity per week as
assessed by the EVS) between age 18 and 74 years, with a
primary care visit in the previous 2 years, having either
prediabetes or diabetes without insulin and able to com-
municate in English. All patients had to be cleared by their
primary care provider to increase their physical activity.
Prediabetes was defined as a HbA1c level between 5.7 and
6.4%, a fasting blood glucose level between 100 and 125
mg/dL, a 2-h oral glucose tolerance test between 140 and
199mg/dL, or at least one outpatient ICD-9 or ICD-10
diagnosis code for abnormal glucose levels, all within the
past 6months. Diabetes was defined as having at least two
outpatient ICD-9 or ICD-10 diabetes diagnoses in the
EMR in the past 3 years, and one of the following: a
HbA1c value at or greater than 6.5% in the past 2 years or
a fasting blood glucose greater than 125mg/dL in the past
2 years. Exclusion criteria were health conditions that
might limit individuals from participating in physical ac-
tivity without professional supervision, including obesity
class 3 (body mass index (BMI; kg/m2 > 40 kg/m2), disab-
ling rheumatoid or osteoarthritis, and ongoing treatment
for cancer or unstable coronary heart disease.
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Physical activity was assessed at each outpatient visit
by trained medical assistants who asked patients two
questions: “On average, how many days per week do you
engage in moderate to strenuous exercise (like a brisk
walk)?” and “On average, how many minutes do you en-
gage in exercise at this level?” Response choices for days
were 0–7, and minutes were recorded as 0, 10, 20, 30,
40, 50, 60, 90, 120, and 150 min or greater. The re-
sponses were recorded in each patient’s EMR, and the
associated software calculated minutes per week of
MVPA. Face and discriminant validity of the EVS are ad-
equate [16], and being physically active (EVS ≥ 150 min
per week, compared to 0 EVS minutes per week) was as-
sociated with lower HbA1c values [17].

Clinic recruitment
Study staff identified primary care office clinics located
in Southern California that might be interested in par-
ticipating in the pilot study. After initial interest, staff
met with clinic leadership to explain study goals, further
gauge interest, and identify methods to recruit patients.
Because of the pilot’s small scope, it was determined that
pre-eligibility would be assessed by study staff and pri-
mary care providers would assess potentially eligible pa-
tients for their ability to increase physical activity and
provide clearance through the EMR. Methods to remind
providers to clear patients were identified, and tools
were created. These included (1) 4 × 6 in. cards of eligi-
bility criteria with contact information if patient was eli-
gible that could be placed in the exam room when
rooming a potentially eligible patient, (2) a bright yellow
card indicating the patient should be assessed for eligi-
bility, and (3) creating an automatic note in the EMR
that would auto-populate stating whether a patient was
or was not cleared for exercise.
Study staff attended a monthly primary care provider

and clinic staff meeting to present the study’s back-
ground and rationale and explain the “ask;” that is, to
determine if a potentially eligible patient could safely in-
crease his/her physical activity, and if so, to clear them
for exercise by either placing a code in the patient’s
EMR or asking the clinic staff to relay the information
to study staff. Neither providers nor clinic staff were
asked to recruit participants.

Participant recruitment
A program code run against the EMR database was used
to determine possible eligibility according to the study
inclusion and exclusion criteria. The code was run twice
weekly to identify potentially eligible patients who had
clinic appointments that week. Initially, lists were sent to
clinic staff and brightly colored notecards were placed in
examination rooms to identify patients to be assessed
for possible medical contraindications for increased

physical activity. The evaluation was based on general
knowledge of the patients’ medical conditions. Patients
cleared for physical activity were called by study staff,
the study purpose was explained, eligibility was con-
firmed, and if interested, they were invited to participate
in the pilot. Informed consent was mailed to potential
participants, and after written consent was obtained,
participants underwent baseline data collection.
Many potentially eligible patients were not assessed

for their ability to increase physical activity during their
medical clinic visit because the primary care provider
forgot to make the assessment. A revised plan was
enacted in which study staff directly reached out to po-
tentially eligible participants through mail and follow-up
telephone calls. If interested, study staff directly con-
tacted the corresponding provider to ascertain if it was
safe for the patient to increase physical activity. Once a
patient was cleared for increased physical activity, the
same procedures were followed to obtain written in-
formed consent.

Baseline and follow-up assessments
Moderate to vigorous physical activity
Physical activity was assessed with Actigraph® model
7185 accelerometers. After contacting the participant to
confirm timing, monitors were mailed to participants via
1-day return receipt mail along with printed instructions
on its use. Accelerometers were initialized prior to mail-
ing and set to begin collecting data at 5 am on the day
after the participants received the monitor. Participants
were asked to wear a monitor during all waking hours for
7 consecutive days. Participants returned the monitors in
envelopes provided by the study. The following count
thresholds were used to assign each 60-s interval to a
physical activity intensity category: sedentary (< 100), light
(100–1951), moderate (1952–5723), and vigorous (> 5723
counts) [18]. At least 10 h per day of monitor wear for at
least 4 days was required for a participant’s data to be used
for analysis.

Cardiometabolic risk factors
We assessed BMI, HbA1c, blood pressure, and lipids at
baseline and follow-up from the EMR. Baseline data
were identified as the most recent prior to
randomization. Follow-up was defined as 24 weeks after
randomization. Data from office and laboratory visits
closest to the follow-up accelerometry date were used; at
times this required using some follow-up data from be-
fore 24 weeks.

Psychosocial measures
A survey was mailed to participants along with the ac-
celerometer to complete and return. Quality of life was
assessed by the SF-36 [19]. This widely adopted generic
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measure of 36 items yields scales of functional health
and well-being as well as summary physical health and
mental health scores. Reliability typically exceeds 0.90
[20]. Additional instruments were administered to assess
constructs relevant to the intervention theory (described
below). Perceived competence for participating in phys-
ical activity was assessed by the Exercise Self-Efficacy
Scale [21] (12 items, α = 0.83–0.85). The scale has two
factors: making time for exercise and sticking to it.
Motivation for physical activity was assessed using the
Motivation for Physical Activities Measure [22]. It is a
30-item scale with internal consistency greater than 0.87
in which participants are asked to indicate on a 5-point
Likert scale their motivations for participating in phys-
ical activity, with factors of interest/enjoyment, compe-
tence, appearance, fitness, and social motivations.
Physical activity self-regulation is a 16-item scale with
response options ranging from 1 to 7, anchored with
“not at all true” (1) and “very true” (7). The scale results
in four factors: external regulation (participating in phys-
ical activity to gain an external reward or avoid punish-
ment), introjected regulation (participating because of
feelings of obligation or guilt), identified regulation (par-
ticipating because of the value of the consequences), and
intrinsic regulation (participating because it is consonant
with one’s values) [23]. Relative Autonomy Index is
formed from the factors, with higher scores indicating
greater autonomy toward physical activity. The outcome
expectations for exercise scale is a 9-item scale with
5-point Likert response options [24]. Internal consistency
is 0.89. Social support for physical activity is a 13-item
scale that queries separately for family and friends. In-
ternal consistency ranges from 0.61–0.9) [25]. Two factors
result for family and friends, “participation” and “rewards.”
These instruments predict physical activity behavior
change [26, 27].
Staff collecting outcome data were blinded to partici-

pant treatment assignment.

Intervention
The conceptual model for the intervention was based on
Self-Determination Theory (SDT) [28] which posits that
motivation for a behavior ranges on a continuum from ex-
ternal to internal motivation. The behaviors that originate
from one’s self (i.e., autonomous or internalized) are more
likely to be maintained compared with behaviors resulting
from external forces (which in the extreme can be coer-
cive). When a person becomes autonomously motivated
toward a health behavior, that behavior receives more ef-
fort, engagement, persistence, and is thus more likely to
continue [28]. Autonomous self-regulation can be pro-
moted by autonomy supportive social environments in
which the individual is accepted, his/her frame of refer-
ence is acknowledged, information and encouragement is

provided about making behavior change, and choices are
respected [29]. SDT identifies 3 psychological needs that
are critical to supporting intrinsic self-regulation: the need
for autonomy, competency to achieve desired outcomes
(i.e., self-efficacy), and relatedness to others.
We chose to MI as the tool to deliver the intervention, a

technique successfully implemented health behavior
change studies [30]. MI is based on the clinical principles
of (1) expressing empathy, understanding, and acceptance,
including understanding that ambivalence is normal; (2)
identifying discrepancies between current behavior and
important goals and facilitating the participant to present
rationale for change, rather than using direct persuasion
techniques; (3) allowing the participant to be resistant to
change, so resistance can be explored and the participant
can resolve resistance; and (4) supporting self-efficacy for
change by identifying the participant’s strengths, encour-
aging his/her ability for change, and affirming successes
and achievements [30, 31]. While SDTand MI were devel-
oped independently, there are considerable similarities
[29, 32] and MI is a common approach for implementing
SDT interventions [29, 32].
The intervention goal was to meet national physical ac-

tivity guidelines of 150min of MVPA per week [7]. The
intervention was administered through behavioral coun-
seling using MI by telephone. The interventionist, based
in the research department, was a research associate with
a master’s degree and broad knowledge in public health
and health behavior change. She underwent a 30-h
web-based MI program with webinars, skill-building activ-
ities and a 2-day face-to-face training with a MI expert
trainer. A manual of procedures was created to prompt
MI skills and guide physical activity-related information to
share with participants during the calls. MI calls were
scheduled at weeks 1, 2, 4, 6, 12, 16, and 24. Intervention
participants received a packet that included information
about target heart rate, rate of perceived exertion scale,
expected changes while exercising (e.g., increased heart
rate and breathing, perspiration), tips about exercising in
hot and inclement weather, tips for motivation and redu-
cing barriers, a 24-week physical activity log, and a
KP-branded physical activity personal action plan.
The first MI call included introductions, interven-

tion format and expectations, and information de-
scribing types of moderate intensity physical activity;
verification that the participant knew how to monitor
physical exertion through counting pulse rate or using
the rate of perceived exertion scale; appropriate cloth-
ing and footwear for physical activity; and warm-up,
cool-down, and flexibility exercises. The final MI call
included a discussion on long-term maintenance
strategies, plans to overcome boredom with an activ-
ity routine, and intrinsic and extrinsic rewards when
goals are met.

Young et al. Pilot and Feasibility Studies             (2019) 5:6 Page 4 of 12



Participants received approximately 2.5 h of telephone
counseling, although for those who needed more sup-
port, more counseling occurred, and vice versa for those
who needed less support. Because of the highly inter-
active nature of the motivational interviewing process,
the intervention was not prescriptive, but rather de-
signed to meet the participant where s/he was to in-
crease physical activity and was empathetic but designed
to create discrepancy between the participant’s current
state and desired goals so change could be produced.
Participants self-selected their physical activity intensity
goal, which was typically at least of a moderate intensity
(e.g., brisk walk) [33]. Weekly study staff meetings in-
cluded case discussions on participants’ achievements
and challenges toward goals; any medical-related issues
participants had (e.g., hbA1c monitoring) were referred
back to their primary care provider. The interventionist
documented encounters and goals attained through pro-
gress notes in the EMR so the providers could monitor
patients’ progress, if desired. After the last MI call, par-
ticipants were mailed an action plan that was negotiated
during the last call.

Usual care
Participants randomized to the usual care arm received
a 3-page physical activity resource handout that included
fitness classes and facilities, their costs, and available
walking paths located in their communities as well as
online resources available through Kaiser Permanente.

Qualitative assessment
After completion of the study, semi-structured interview
guides were prepared for primary care providers, clinic
staff, and participants to identify strengths and weak-
nesses of the study approach. Providers and staff who
engaged in the study were asked about their familiarity
with how patients were identified to be cleared for exer-
cise, what the intervention components were, how they
felt the intervention benefitted patients, and what chal-
lenges they faced with participating in the study. Partici-
pants were asked about potential measurement burden,
their perceptions of the telephone format, what
challenges they faced during the study, benefits they ob-
tained, and recommendations for improving the inter-
vention. Interview participants were those who had been
assigned to the intervention arm and selected by their
engagement in the intervention; those who completed
most MI calls and those who missed a number were
asked to participate to gain a wide range of opinions. In-
terviews were conducted in person (physicians and clinic
staff ) and by phone (participants), and all were audio
recorded.

Analysis
Participants were randomized by study staff into inter-
vention vs usual care using a block randomization using
blocks of 8, 10, and 12, stratified by sex. Study staff in-
formed participants of their study assignment. Baseline
characteristics of the intervention and usual care groups
were compared using chi-square test for categorical vari-
ables and Wilcoxon rank sum test for continuous vari-
ables as appropriate.
An analysis of covariance was used to assess the differ-

ence in means in physiological, accelerometry, and survey
response measures at 6 months of follow-up between the
intervention and usual care, adjusting for their respective
baseline measures. All analyses were performed with SAS
Enterprise Guide 5.1. All tests of significance were ex-
ploratory. No adjustment of the overall level of signifi-
cance for multiple testing was done.
Recordings of qualitative interviews were listened to

verbatim by researchers and staff. Main themes were in-
dependently identified, summarized, and compared.
When discrepancies were noted, results were compared,
and consensus was obtained. Due to cost considerations,
written transcripts were not prepared or analyzed.

Results
Recruitment
Figure 1 displays the participant recruitment process for
clinic A (diabetic and prediabetic patients). From a po-
tential pool of 94,101 patients who had an outpatient
visit in the prior 2 years, 3315 met the basic eligibility
criteria. Clinic B (diabetic patients only) had 637 diabetic
patients that met eligibility criteria. Of the patients who
were potentially eligible from both clinics, 504 had out-
patient visits scheduled during the study’s recruitment
period and were thus available to be recruited.
Figure 2 displays the clinic recruitment process. Recruit-

ment began in November 2015 and continued through
May 2016. Of the potentially eligible patients, 80 either
did not attend or canceled their appointment, 8 were
deemed to not meet eligibility criteria during the visit, and
providers determined that it was not safe for 56 to in-
crease their physical activity. Providers forgot to screen
46% of eligible patients who had a clinic visit, leaving 167
patients for study staff to be contacted and informed
about the study. Of those, 38% actively declined and 37%
were not able to be reached by phone, leaving 44 patients
who consented to participate. The clinic recruitment
methods took 35 weeks (i.e., 1.25 participants per week).
Directly mailing potentially eligible participants from

both clinics took 11 weeks to recruit the remaining 23
participants. During this time, 330 letters were mailed
explaining the study and informing patients they would
receive a follow-up telephone call. Three letters were
returned because of bad addresses, we were not able to
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reach 159 (48%) patients, and 117 (35%) declined, leav-
ing 51 patients interested in the study. There were 8 in-
terested patients who did not receive clearance to
increase their physical activity, another 8 patients whose
provider did not respond to us, and 12 patients who lost
interest in the study. Thus, direct mail resulted in con-
senting 23 participants.
A total of 32 participants were randomized to the

intervention arm; the remaining 35 were randomized to
the control arm (Table 1).

Intervention delivery
The intervention was designed for each participant to
receive 7 MI calls. Of 224 potential calls with 32 inter-
vention participants, 194 were completed (87%); 5 par-
ticipants dropped out of the intervention (16%). MI calls
varied from 5 to 25min.

Baseline and follow-up assessments
Baseline descriptive statistics for intervention and con-
trol participants are presented in Table 2. Participants
were 61% female, 33% Hispanic, 12% non-Hispanic
black, 7% Asian/Pacific Islander, 40% non-Hispanic
white, and 8% other. Their mean age was 61.2 (7.61)
years, and 69% were obese. Most participants (60%) were
either high school graduates or had attended college but
not graduated. Consistent with eligibility criteria, 73.1%
had 0min of physical activity, determined from the EVS
(data not shown). Because one clinic agreed to include

Fig. 1 Sample flow chart

Fig. 2 Recruitment flow chart
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only diabetic patients, almost ½ of participants had HbA1c
levels above 6.4%. Baseline LDL-cholesterol and
HDL-cholesterol mean values were normal. Baseline mean
blood pressure met the current criteria for stage 1 hyper-
tension. Accelerometry-based moderate-to-vigorous activ-
ity at baseline was 17.7 (14.53) minutes/day, with baseline
values higher for the usual care group. There were no
other differences between intervention and usual care par-
ticipants at baseline.
A total of 53 participants (79%) completed the

mail-based follow-up assessments, which were completed
in December 2016. Of those randomized, we were unable
to contact 5 participants, 3 returned the package with no
data, 2 declined further participation, and 4 did not return
the package. There were 46 participants (69% of random-
ized participants; 87% of those who had follow-up assess-
ments) with sufficient accelerometer data for analysis.
Reasons for non-analysis were accelerometer malfunction
(n = 4) and inadequate wear time (n = 3).
MVPA increased non-significantly among participants

in the intervention group and decreased in participants
in the usual care group, with a mean baseline-adjusted
difference of 7.41 daily minutes (95% CI −2.9, 17.4)
(baseline adjusted 6-month MVPA min/day intervention,
24.8 [95% CI 16.6, 33.0]; usual care, 16.4 [95% CI 7.7,
25.2]) (Table 4). This is an average increase of more than
50min per week.
Follow-up BMI and blood pressure data were available

for 54 (80%) participants; HbA1c was available for only 46
(57%) participants. Because lipid values are periodically
assessed in clinical care, we had 6-month follow-up values
in the EMR for only 23 (34%) participants. There were no
between-group differences in these measures (Table 3).
Health-related quality of life did not differ between

participants in the intervention versus the usual care
arm. There was a significant improvement for partici-
pants in the intervention compared with those in usual
care for four of the five factors for physical activity mo-
tivation, with the social motivation factor approaching

significance (baseline-adjusted mean difference 0.60
[95% CI 0.00, 1.20]) (Table 4). The more internally fo-
cused factors for exercise self-regulation were significantly
greater for participants in intervention compared with
those in usual care, as were outcome expectancies scores
(baseline adjusted mean difference 0.28 [95% CI 0.02,
0.54]). Physical activity self-efficacy and social support
scores did not differ for participants in the intervention
compared with participants in the usual care arm.
No study-related adverse events were noted for either

treatment arm.

Intervention acceptance
Each of study participants interviewed (n = 4) (all inter-
vention) was highly favorable on all aspects of the study
design and implementation (Table 5). They stated that
the calls helped with accountability, provided support
and encouragement, and educated them about increas-
ing their physical activity. They also mentioned that it
would be nice to meet the interventionist in person to
enhance the personal interaction. Health care providers
(n = 7) and clinic staff (n = 4) thought the study was an
excellent idea, that it was something that all their pa-
tients could benefit from, had minimal effect on their
workflow, and that if it helps their patients, it is worth the
extra time (Table 5). Even with the tools provided to re-
mind providers to assess their patient’s ability to increase
physical activity, they often forgot to make the assessment.
They stated that clearing patients for exercise would be
easier if it was part of their routine and offered sugges-
tions of incorporating it into existing reminders imbedded
into the EMR. They also suggested that providing staff
support at the clinic would be a helpful reminder.

Discussion
Results from this pilot study suggest that it is feasible to
identify potential eligible diabetic and prediabetic partic-
ipants from EMRs, have their ability to increase physical
activity assessed in primary care, data collection

Table 1 Participant yield by recruitment method

Recruitment method

Clinic-based (35 weeks) Mailing plus telephone follow-up (11 weeks)

Total screened 504 330

Provider cleared for exercise 167 35

Provider did not clear 56 8

Provider forgot 194 7

Patient canceled or missed appointment 88

Patient declined participation 61(37%) 117 (35%)

Patient not able to be reached by telephone or mail 65 (39%) 162 (49%)

Patient consented 44 (26%) 23 (7%)

Data are expressed in N (%)
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conducted through the mail, be randomized, administer
an intervention entirely by telephone, and obtain
follow-up data through mail and EMRs. Participants
viewed the intervention positively, and primary care pro-
viders and clinic staff reported the study was an excel-
lent idea and one that can benefit patients. Results
indicate that intervention participants significantly in-
creased some psychosocial constructs associated with
SDT and MI and that there was a non-significant im-
provement in MVPA relative to usual care, providing

further evidence of the potential effectiveness of a fully
powered trial.
Randomized, controlled trials of physical activity inter-

ventions using SDT are appearing in the literature and
show promise for increasing self-reported physical activ-
ity in the short term [34] and up to 2 years [26]. Silva et
al. conducted a weight loss trial among 239 women and
found improvements in exercise self-regulation, motiva-
tions for exercise, self-reported physical activity, and
pedometer-assessed steps per day over 12 months in

Table 2 Baseline demographic, health, and moderate-to-vigorous physical activity characteristics

Variable Total (N = 67) Usual care (N = 35) Intervention (N = 32)

Sex n (%) female 41 (61.2%) 21 (60%) 20 (62.5%)

Age (years) 61.2 (7.61) 61.6 (7.52) 60.8 (7.81)

Race

White 27 (40.3%) 14 (40%) 13 (40.6%)

Hispanic 22 (32.8%) 13 (37.1%) 9 (28.1%)

Black 8 (11.9%) 5 (14.3%) 3 (9.4%)

Asian/PI 5 (7.5%) 0 (0%) 5 (15.6%)

Other 5 (7.5%) 3 (8.6%) 2 (6.3%)

Education category

Less than high school 5 (7.5%) 2 (5.7%) 3 (9.4%)

High school graduate/some college 40 (59.7%) 20 (57.1%) 20 (62.5%)

College graduate or higher 22 (32.8%) 13 (37.1%) 9 (28.1%)

Body mass index (kg/m2) 31.9 (4.48) 32.5 (4.46) 31.2 (4.47)

Body mass index category

Normal weight 4 (6%) 2 (5.7%) 2 (6.3%)

Overweight 17 (25.4%) 6 (17.1%) 11 (34.4%)

Obese 46 (68.7%) 27 (77.1%) 19 (59.4%)

Hemoglobin A1c (%) 6.8 (1.21) 6.9 (1.26) 6.8 (1.18)

Hemoglobin A1c category

< 5.7% 6 (9%) 3 (8.6%) 3 (9.4%)

5.7–6.4% 26 (38.8%) 14 (40%) 12 (37.5%)

6.5–7.0% 15 (22.4%) 8 (22.9%) 7 (21.9%)

7.0–7.9% 8 (11.9%) 2 (5.7%) 6 (18.8%)

8.0–8.9% 7 (10.4%) 5 (14.3%) 2 (6.3%)

≥ 9.0% 5 (7.5%) 3 (8.6%) 2 (6.3%)

Systolic blood pressure (mmHg) 130.7 (15.53) 131.6 (15.38) 129.7 (15.88)

Diastolic blood pressure (mmHg) 75.4 (7.40) 76.3 (6.57) 74.3 (8.20)

Total cholesterol (mg/dL) 172.7 (36.20) 166.6 (31.39) 179.3 (40.28)

High-density lipoprotein cholesterol (mg/dL) 46.8 (12.33) 45.1 (11.34) 48.7 (13.24)

Low-density lipoprotein cholesterol (mg/dL) 97.4 (31.97) 91.7 (27.52) 103.6 (35.61)

Moderate-to-vigorous activity (min/day) 18.0 (15.13) 22.6 (17.97) 13.0 (9.11)

Median 15.2 16.1 12.9

Q1, Q3 8.0, 22.6 9.6, 29.3 3.5, 20.7

Range (0.2–80.9) (1.9–80.9) (0.2–37.6)

Data are expressed in N (%) for categorical variables and means (SD) for continuous variables
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intervention compared with control participants [35].
Results persisted at 2 years [26]. Their trial was pow-
ered to be able to detect significant between-group dif-
ferences, was twice as long as our pilot, and much
more intense. Over the 12 months, about 60 h of inter-
vention/participant contact time was scheduled com-
pared with our average 2.5 h over 24 weeks [23].
However, Silva et al. conducted the intervention in

groups of 25–30 women compared with our
one-on-one approach. Although we did not find signifi-
cant differences in MVPA, our impressive improve-
ments in psychosocial variables representing SDT
among intervention participants relative to usual care
participants may suggest that fewer contact hours may
be sufficient to obtain results using a one-to-one inter-
vention, even if remotely delivered by telephone.

Table 4 Follow-up psychosocial assessments and 95% confidence intervals and mean group differences

Usual care Intervention Adjusted mean difference

SF-36

Physical health composite t-score 45.73 (41.73, 49.74) 46.22 (42.47, 49.97) 0.48 (− 4.49, 5.45)

Mental health composite t-score 51.50 (46.24, 56.75) 47.50 (42.36, 52.64) − 3.99 (− 10.59, 2.61)

General health composite t-score 48.65 (43.81, 53.48) 46.15 (41.39, 50.92) − 2.49 (− 8,63, 3.64)

Motivations for physical activity score

Enjoyment 3.50 (3.11, 3.89) 4.14 (3.75, 4.54) 0.64 (0.09, 1.20)

Competence 3.72 (3.31, 4.13) 4.36 (3.94, 4.87) 0.64 (0.05, 1.23)

Appearance 4.16 (3.76, 4.57) 4.85 (4.44, 5.27) 0.69 (0.11, 1.27)

Fitness 5.49 (5.11, 5.88) 6.29 (5.90, 6.68) 0.79 (0.25, 1.34)

Social 2.48 (2.06, 2.89) 3.08 (2.65, 3.50) 0.60 (0.00, 1.20)

Exercise self-regulation score

External regulation 1.24 (1.05, 1.43) 1.23 (1.04, 1.43) − 0.01 (− 0.28, 0.26)

Introjected regulation 2.37 (1.96, 2.77) 2.68 (2.26, 3.10) 0.31 (− 0.28, 0.26)

Identified regulation 5.20 (4.77, 5.64) 5.93 (5.48, 6.38) 0.73 (0.11, 1.36)

Intrinsic regulation 3.96 (3.53, 4.38) 4.66 (4.22, 5.10) 0.71 (0.10, 1.32)

Relative autonomy index 10.58 (9.33, 11.83) 12.85 (11.55, 14.15) 2.27 (0.46, 4.07)

Outcome expectancies score 4.02 (3.84, 4.20) 4.30 (4.11, 4.49) 0.28 (0.02, 0.54)

Physical activity self-efficacy score

Making time to exercise 3.71 (3.28, 4.13) 3.77 (3.36, 4.17) 0.06 (− 0.47, 0.59)

Sticking to exercise 4.04 (3.68, 4.40) 4.04 (3.68, 4.40) 0.00 (− 0.46, 0.47)

Social support—family score

Participation 19.78 (16.43, 23.13) 19.18 (15.92, 22.45) − 0.60 (− 4.92, 3.72)

Rewards 3.47 (2.45, 4.49) 3.28 (2.27, 4.29) − 0.19 (− 1.51, 1.13)

Social support—friends score

Participation 15.89 (12.75, 19.03) 15.11 (12.17, 18.06) − 0.77 (− 4.71, 3.16)

Rewards 3.46 (2.53, 4.38) 2.81 (1.93, 3.68) − 0.65 (− 1.82, 0.52)

Data are expressed in adjusted means (95% confidence intervals). Means are adjusted for baseline values

Table 3 Follow-up body mass index, blood pressure, and moderate-to-vigorous physical activity and 95% confidence intervals

Usual care Intervention Adjusted mean difference

Body mass index (kg/m2) N = 28
31.6 (30.6, 32.5)

N = 27
31.7 (30.8, 32.6)

0.15 (−1.16, 1.47)

Systolic blood pressure (mmHg) N = 28
136.4 (129.7, 143.0)

N = 26
133.2 (126.3, 140.1)

−3.17 (−12.77, 6.43)

Diastolic blood pressure (mmHg) N = 28
76.4 (72.1, 80.7)

N = 26
76.2 (71.8, 80.7)

−0.22 (−6.41, 5.98)

Moderate to vigorous activity (min/day) N = 25
16.4 (7.7, 25.2)

N = 21
24.8 (16.6, 33.0)

7.41 (−2.9, 17.4)

Data are expressed in adjusted mean (95% confidence intervals). Means are adjusted for baseline values
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Even though the study was not powered to detect sig-
nificant difference in biological outcomes, the 24-week
intervention did not provide any signal of potential im-
provement. We learned that while most participants
(82%) had visited their primary care provider within our
follow-up window and, thus, had blood pressure and
BMI measures in the EMR, only 34% had HbA1c or lipid
values. We did not request providers to place laboratory
orders for these outcomes, as it was beyond the scope of
the pilot and we did not want to burden participants
with the cost of a co-pay. In a trial with a longer inter-
vention and follow-up period, more participants may
have the assessments in their EMR. For those who do
not, study staff can request that orders are placed and
study funds can be used to cover the costs of co-pays.
Physical activity interventions improve cardiometabolic
risk factors [7], and it is important to continue to docu-
ment these outcomes to convince primary care providers
and health care systems to actively promote physical ac-
tivity as a method to reduce risk.
Interviews with participants, providers, and clinic staff

confirmed that the study is feasible. Participants were
highly positive about all aspects, with the lone sugges-
tion of the ability to meet with the interventionist at

least once to improve the quality of interactions. Pro-
viders and clinic staff suggested that the study be more
integrated into the clinic setting. While they did not
want their workflows altered or be required to recruit
patients into possible participation, they did believe that
the study would benefit their patients. The time con-
straints in primary care offices are not trivial; feasible and
sustainable approaches in this setting require limited in-
volvement of providers and clinical staff [36–38]. The sug-
gestions the providers and clinical staff provided to
incorporate some of the study elements into existing clin-
ical systems can be accomplished in a fully powered trial.
There are study limitations. Clinics were not randomly

selected to be invited to participate in the pilot study be-
cause they were selected by convenience they may have
been more responsive to the intervention. The interven-
tionist only had 2 days of MI training and the calls were
not assessed for fidelity. She may have strayed from the
MI approach. Only four study participants were inter-
viewed for the qualitative data collection and they all
were assigned to the intervention arm. Qualitative re-
sults may have been different if all participants, both
from the intervention and control arms, participated in
interviews. Results of this study may not be generalizable

Table 5 Interview questions and responses from primary care providers (n = 4), clinic staff (n = 6), and participants (n = 4)

Sample questions of interview domain Sample responses

Feasibility and acceptance (provider/staff)

In what ways did the training/presentation support or not support
you in understanding the pilot? What did you like about the pilot?
What did you not like? What is your familiarity of the criteria for
clearing/not clearing patients for physical activity?

Providers: Training was clear. Understood the criteria. Excellent idea to
offer this resource to patients. On-site support person would be helpful.
Hard to remember this option—needs lots of reminders. Integrate into
proactive office encounter to make it easier to remember.
Staff: Did not impact workflow. If we knew more about the study
we could have encouraged the patients to exercise. Integrate patient
clearance into the electronic medical records.

Intervention benefits/challenges to patients (provider/participants)

What benefits do you see this pilot having on your patients (you)
and their health outcomes? What do you view as the major
challenges your patients (you) face in managing their diabetes
or prediabetes? How do you think this intervention may have
helped them (you)?

Providers: Exercise is as good as any medicine I can give them.
Long-term, it may help them lost weight and manage their A1c.
Hard to engage patients who are not motivated to increase physical
activity or manage their health.
Participants: A1c much better because of physical activity.
I feel healthier than I have for a while.

Barriers/future opportunities (provider/staff)

Is the pilot helpful to your practice? Has it been a hindrance
or burden in any way? How would you feel if the pilot is adopted
and integrated into our care delivery?

Providers: The extra steps were minimal and not burdensome.
Let us identify additional patients who may benefit from exercise.
Staff: Need to know why we are doing the study. Older patients
may not be able to do physical activity.

Study aspects (participants)

What is your feedback on the frequency of the phone calls,
the length of the study, the telephone intervention,
the study instruments, the accelerometer?

Participants: Easy to take calls. Not a time burden.
Survey length is good. Wearing the accelerometer was fine.

Telephone physical activity counseling (participants)

What resources were available to you to help you increase and
maintain your physical activity? Was the intervention helpful?
Was it a hindrance or burden? How does the phone counseling
fit with your daily life activities? How can the program be
more effective?

Participants: Found a place to walk that is safe. Felt supported and helped
me make changes. Helped with accountability. In-person visit to meet
counselor would be nice. May want to consider email/texts if cannot
make calls.
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to other health care settings. Additionally, given the ex-
ploratory nature of the study, results should be inter-
preted with caution.
In conclusion, the objectives of this pilot study were

met. We demonstrated that the methods for identifying
potential participants, data collection, and intervention
were feasible and well-received by participants, pro-
viders, and clinic staff. Intervention participants exhib-
ited improvements in SDT constructs, and there was a
signal that accelerometry-derived MVPA improved rela-
tive to usual care participants. We learned about alterna-
tive methods to assess a potential participant’s medical
ability to increase MVPA, given the busy clinic environ-
ment, and received useful advice for how to better in-
corporate study elements into primary care clinics. If a
fully powered trial is successful, primary care settings
with “behind-the-scenes” information technology sup-
port may be appropriate for increased MVPA among pa-
tients with prediabetes and diabetes, which would have a
major impact on their health.

Abbreviations
EMR: Electronic medical record; EVS: Exercise vital sign; HbA1c: Glycated
hemoglobin; MI: Motivational interviewing; MVPA: Moderate to vigorous
physical activity; NHANES: National Health and Nutrition Examination Survey;
SDT: Self-determination theory

Acknowledgements
The authors thank the clinics, primary care providers, and clinic staff who
helped implement the study. The authors thank the patients of Kaiser
Permanente for helping us improve care through the use of information
collected through our electronic health record systems.

Funding
The study was funded by the National Institutes of Health, R01 DK10090. The
NIH had no role in the design of the study, data collection, analysis,
interpretation of data, or writing the manuscript.

Availability of data and materials
The dataset analyzed for this manuscript may be available by special
permission upon written request to the corresponding author.

Authors’ contributions
DRY and SPF obtained funding for the pilot study. DRY drafted the
manuscript. KJC, AY, and SPF made substantial revisions to the manuscript.
AY analyzed the data. MKN managed the project and study staff. MC and SP
conducted data collection. MP conducted the intervention and reviewed the
manuscript for accuracy. RJS assisted with clinic and patient recruitment. All
authors read and approved the final manuscript.

Ethics approval and consent to participate
The study is registered at Clin.Trial.gov (NCT03429088), and ethical approval
is confirmed (Kaiser Permanente Southern California Institutional Review
Board, IRB # 10106).

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Research & Evaluation, Kaiser Permanente Southern
California, 100 S. Los Robles, 2nd Floor, Pasadena, CA 91101, USA. 2Kaiser
Permanente Southern California, 9961 Sierra Ave, Fontana, CA 92335, USA.
3Kaiser Permanente Center for Health Research, 3800 N. Interstate Avenue,
Portland, OR 97227, USA.

Received: 10 April 2018 Accepted: 3 January 2019

References
1. National diabetes statistics report, 2017. Estimates of diabetes and its

burden in the United States. In: Centers for Disease Control and Prevention.
Atlanta: U.S. Department of Health and Human Services; 2017. https://www.
cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf.
Accessed 7 Nov 2017.

2. Umpierre D, Ribeiro PA, Kramer CK, Leitao CB, Zucatti AT, Azevedo MJ, et al.
Physical activity advice only or structured exercise training and association
with HbA1c levels in type 2 diabetes: a systematic review and meta-analysis.
JAMA. 2011;305:1790–9.

3. Gregg EW, Chen H, Wagenknecht LE, Clark JM, Delahanty LM, Bantle J, et al.
Association of an intensive lifestyle intervention with remission of type 2
diabetes. JAMA. 2012;308:2489–96.

4. Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin JM, Walker
EA, et al. Diabetes prevention program research G: reduction in the
incidence of type 2 diabetes with lifestyle intervention or metformin. N Engl
J Med. 2002;346:393–403.

5. Metzger JS, Catellier DJ, Evenson KR, Treuth MS, Rosamond WD, Siega-Riz
AM. Patterns of objectively measured physical activity in the United States.
Med Sci Sports Exerc. 2008;40:630–8.

6. Troiano RP, Berrigan D, Dodd KW, Masse LC, Tilert T, McDowell M. Physical
activity in the United States measured by accelerometer. Med Sci Sports
Exerc. 2008;40:181–8.

7. 2008 Physical Activity Guidelines for Americans. https://health.gov/
paguidelines/2008/. Accessed 30 June 2014.

8. van Sluijs EM, van Poppel MN, Twisk JW, Chin APMJ, Calfas KJ, van
Mechelen W. Effect of a tailored physical activity intervention delivered in
general practice settings: results of a randomized controlled trial. Am J
Public Health. 2005;95(10):1825–31.

9. Goldstein MG, Pinto BM, Marcus BH, Lynn H, Jette AM, Rakowski W, et al.
Physician-based physical activity counseling for middle-aged and older
adults: a randomized trial. Ann Behav Med. 1999;21:40–7.

10. Norris SL, Grothaus LC, Buchner DM, Pratt M. Effectiveness of physician-
based assessment and counseling for exercise in a staff model HMO. Prev
Med. 2000;30:513–23.

11. Grandes G, Sanchez A, Montoya I, Ortega Sanchez-Pinilla R, Torcal J. Two-
year longitudinal analysis of a cluster randomized trial of physical activity
promotion by general practitioners. PLoS One. 2011;6:e18363.

12. Lin JS, O’Connor E, Evans CV, Senger CA, Rowland MG, Groom HC.
Behavioral counseling to promote a healthy lifestyle in persons with
cardiovascular risk factors: a systematic review for the U.S. Preventive
Services Task Force. Ann Intern Med. 2014;161:568–78.

13. Goode AD, Reeves MM, Eakin EG. Telephone-delivered interventions for
physical activity and dietary behavior change: an updated systematic
review. Am J Prev Med. 2012;42:81–8.

14. Lin JS, O'Connor E, Whitlock EP, Beil TL. Behavioral counseling to promote
physical activity and a healthful diet to prevent cardiovascular disease in
adults: a systematic review for the U.S. Preventive Services Task Force. Ann
Intern Med. 2010;153:736–50.

15. Miller WR, Rose GS. Toward a theory of motivational interviewing. Am
Psychol. 2009;64:527–37.

16. Coleman KJ, Ngor E, Reynolds K, Quinn VP, Koebnick C, Young DR, et al.
Initial validation of an exercise “vital sign” in electronic medical records.
Med Sci Sports Exerc. 2012;44:2071–6.

17. Young DR, Coleman KJ, Ngor E, Reynolds K, Sidell M, Sallis RE. Associations
between physical activity and cardiometabolic risk factors assessed in a
Southern California health care system, 2010-2012. Prev Chronic Dis. 2014;
11:E219.

18. Freedson PS, Melanson E, Sirard J. Calibration of the computer science and
applications, Inc. accelerometer. Med Sci Sports Exerc. 1998;30:777–81.

Young et al. Pilot and Feasibility Studies             (2019) 5:6 Page 11 of 12

http://clin.trial.gov
https://clinicaltrials.gov/ct2/show/NCT03429088
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://health.gov/paguidelines/2008/
https://health.gov/paguidelines/2008/


19. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-
36). I. Conceptual framework and item selection. Med Care. 1992;30:473–83.

20. Ware JE, Kosinski M, Keller SD. SF-36 physical and mental health summary
scales: a user manual. Boston: Health Institute, New England Medical Center;
1994.

21. Sallis JF, Pinski RB, Grossman RM, Patterson TL, Nader PR. The development
of self-efficacy scales for health-related diet and exercise behaviors. Health
Educ Res. 1988;3:283–92.

22. Frederick CM, Ryan RM. Differences in motivation for sport and exercise
their relationships with participation and mental health. J Sport Behav. 1993;
16:125–45.

23. Silva MN, Markland D, Minderico CS, et al. A randomized controlled trial to
evaluate self-determination theory for exercise adherence and weight control:
rationale and intervention description. BMC Public Health. 2008;8:234.

24. Resnick B, Zimmerman SI, Orwig D, Furstenberg AL, Magaziner J. Outcome
expectations for exercise scale: utility and psychometrics. J Gerontol B
Psychol Sci Soc Sci. 2000;55:S352–6.

25. Sallis JF, Grossman RM, Pinski RB, Patterson TL, Nader PR. The development
of scales to measure social support for diet and exercise behaviors. Prev
Med. 1987;16:825–36.

26. Silva MN, Markland D, Carraca EV, Vieira PN, Coutinho SR, Minderico CS, et
al. Exercise autonomous motivation predicts 3-yr weight loss in women.
Med Sci Sports Exerc. 2011;43:728–37.

27. Hardcastle S, Blake N, Hagger MS. The effectiveness of a motivational
interviewing primary-care based intervention on physical activity and
predictors of change in a disadvantaged community. J Behav Med. 2012;35:
318–33.

28. Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic
motivation, social development, and well-being. Am Psychol. 2000;55:68–78.

29. Deci EL, Ryan RM. Self-determination theory in health care and its relations
to motivational interviewing: a few comments. Int J Behav Nutr Phys Act.
2012;9:24.

30. Britt E, Hudson SM, Blampied NM. Motivational interviewing in health
settings: a review. Patient Educ Couns. 2004;53:147–55.

31. Tahan HA, Sminkey PV. Motivational interviewing: building rapport with
clients to encourage desirable behavioral and lifestyle changes. Prof Case
Manag. 2012;17:164–72 quiz 173-174.

32. Patrick H, Williams GC. Self-determination theory: its application to health
behavior and complementarity with motivational interviewing. Int J Behav
Nutr Phys Act. 2012;9:18.

33. Ekkekakis P. Let them roam free? Physiological and psychological evidence
for the potential of self-selected exercise intensity in public health. Sports
Med. 2009;39:857–88.

34. Fortier MS, Hogg W, O'Sullivan TL, Blanchard C, Sigal RJ, Reid RD, et al. Impact
of integrating a physical activity counsellor into the primary health care team:
physical activity and health outcomes of the Physical Activity Counselling
randomized controlled trial. Appl Physiol Nutr Metab. 2011;36:503–14.

35. Silva MN, Vieira PN, Coutinho SR, Minderico CS, Matos MG, Sardinha LB, et al.
Using self-determination theory to promote physical activity and weight
control: a randomized controlled trial in women. J Behav Med. 2010;33:110–22.

36. AuYoung M, Linke SE, Pagoto S, Buman MP, Craft LL, Richardson CR, et al.
Integrating physical activity in primary care practice. Am J Med. 2016;
129(10):1022–9.

37. James EL, Ewald BD, Johnson NA, Stacey FG, Brown WJ, Holliday EG, et al.
Referral for expert physical activity counseling: a pragmatic RCT. Am J Prev
Med. 2017;53:490–9.

38. Eaton CB, Hartman SJ, Perzanowski E, Pan G, Roberts MB, Risica PM, et al. A
randomized clinical trial of a tailored lifestyle intervention for obese,
sedentary, primary care patients. Ann Fam Med. 2016;14:311–9.

Young et al. Pilot and Feasibility Studies             (2019) 5:6 Page 12 of 12


	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design
	Participant eligibility
	Clinic recruitment
	Participant recruitment
	Baseline and follow-up assessments
	Moderate to vigorous physical activity
	Cardiometabolic risk factors
	Psychosocial measures

	Intervention
	Usual care
	Qualitative assessment
	Analysis

	Results
	Recruitment
	Intervention delivery
	Baseline and follow-up assessments
	Intervention acceptance

	Discussion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

