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BACKGROUND: Primary care-based digital health weight
loss interventions offer promise for addressing obesity in
underserved populations.
OBJECTIVES: To determine if primary care providers’
weight counseling is associated with weight change dur-
ing a weight loss intervention.
DESIGN: This is a secondary analysis of a randomized
clinical trial testing a 12-month primary care-based digi-
tal health weight loss intervention.
PARTICIPANTS: Participants were community health cen-
ter patients with body mass indexes of 30–44.9 kg/m2.
INTERVENTIONS: The weight loss intervention included
tailored behavioral goal setting; weekly goal monitoring via
textmessaging or interactive voice response calls; counsel-
ing calls; skills training material; and participant-tailored
recommendations for provider counseling.
MAIN MEASURES: At 6 and 12 months, participants’
weight was measured and they reported if their provider
delivered weight counseling (general or intervention-
specific) at their most recent visit and their perception of
providers’ empathy. Providers’ documentation of weight
counseling was extracted from health records.
KEY RESULTS: Participants (n = 134–141) were predom-
inantly female (70%) and African American (55%) with a
mean age of 51 years and BMI of 36 kg/m2. Participant-
reported provider weight counseling was not associated
with weight change. However, participants whose pro-
viders documented intervention-specific counseling at
any point during the intervention (n = 35) lost 3.1 kg
(95% CI 0.4 to 5.7 kg) more than those whose providers
documented only general weight counseling (n = 82) and
4.0 kg (95% CI 0.1 to 7.9 kg) more than those whose
providers did not document weight counseling (n = 17).
Perceptions of provider empathy were associated with
greater weight loss from 6 to 12 months (0.8 kg per mea-
sure unit, 95% CI 0.07 to 1.5 kg, p = .03).
CONCLUSIONS: Provider counseling that focuses specif-
ically on engagement in a weight loss intervention may

enhance weight loss outcomes relative to more general
weight loss advice. Counseling that enhances patients’
perceptions of empathy may be most beneficial for pa-
tients’ weight loss.
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INTRODUCTION

Obesity treatment guidelines recommend that healthcare pro-
viders counsel patients with obesity to lose weight.1 However,
provider weight loss counseling alone—without support from a
comprehensive weight loss intervention—generally produces
small or no effects onweight.2,3 To achieve clinicallymeaningful
weight outcomes, health care providers can instead refer patients
to effective comprehensive weight loss interventions.1,4,5 Once
patients have been referred to a weight loss intervention, health
care providers are in a position to deliver opportunistic counsel-
ing encouraging engagement in the intervention and key weight
loss behaviors (i.e., dietary change and physical activity). This
opportunistic weight counseling could enhance weight out-
comes, given that health care providers are often trusted by their
patients and are perceived to have expertise.6–11 However, the
effect of provider counseling on patient weight may depend on
the type of the counseling. Counseling can be focused on weight
generally (e.g., advice to eat less of a certain food) or more
specifically on the intervention (e.g., encouragement to engage
with intervention tasks). Intervention-specific counseling may
have a particularly beneficial effect on weight outcomes because
such counselingmay increase intervention engagement.12 To our
knowledge, no previous studies have examined the specific
effects of weight counseling from health care providers during
a weight loss intervention.
Provider communication style and provider-patient rela-

tionship quality may also relate to outcomes during a weight
loss intervention conducted in a health care setting. The lim-
ited research to date on patient-provider relationship and com-
munication characteristics andweight has been mixed.3,13 One
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study found no association between weight loss and ratings of
patient-provider relationship quality.13 In another study, phy-
sicians’ use of motivational interviewing techniques, such as
collaborative communication, was associated with greater
weight loss after a physician encounter.3

In the current study, we examined the relation between
primary care providers’ opportunistic weight counseling and
weight change among primary care patients enrolled in a 12-
month trial of a digital health weight loss intervention, called
Track.14 Specifically, we examined the effects of providers’
general weight counseling and intervention-specific counsel-
ing as reported by participants and, separately, as documented
by participants’ providers in electronic health records (EHRs).
We additionally examined the effects of participants’ percep-
tions of provider empathy on weight outcomes.

METHODS

Participants

The Track trial has been described in detail elsewhere.14,15

Participants were patients at four federally qualified commu-
nity health centers that were part of a community health
system in central North Carolina. Participants were eligible if
they had a BMI between 30.0–44.9 kg/m2; weighed less than
330 lb (weight limit for digital scale used in the intervention);
had a diagnosis of hypertension, diabetes, and/or hyperlipid-
emia; had 2 or more visits to a participating clinic in the past
year; were residents of North Carolina; could read and write in
English; had a mobile phone and were willing and able to send
or receive 3–9 text messages per week. Participants were
excluded if they were pregnant or within 12 months postpar-
tum; cohabitated with another study participant; were current-
ly employed by the community health system; were partici-
pating in a similar study; had plans to move within 2 years; or
had certain cardiac conditions.15 Patients with history of a
condition (e.g., cancer, schizophrenia) or medication (e.g.,
steroids, anti-psychotics) for which weight loss is contraindi-
cated, would affect body weight, or would impact treatment
were ineligible.
Potentially eligible patients were identified via medical

record review and were invited to a screening visit, followed
by a baseline study visit. Eligible and consented participants
(N = 351) were randomized to usual care or the intervention at
a 1:1 ratio (see Consort Figure in Foley et al.). This trial was
registered with clinicaltrials.gov (NCT 01827800). All study
procedures were approved by the Duke University Institution-
al Review Board and the Piedmont Health Board of Advisors.
Informed consent was obtained from all participants.

Intervention

Track tested a 12-month intervention which included both
digital components and human support. Intervention content
was informed by Social Cognitive Theory, with self-efficacy

as the primary intervention target. The intervention included
five components. First, each participant was assigned tailored
behavior change goals from a library of obesogenic behaviors
(e.g., walk 10,000 steps per day) using a computer algorithm.
The behavior change goals changed every 2 months. Second,
participants received a weekly interactive voice response
(IVR) call or text message to report progress on their behavior
change goals and providing reinforcement, motivation, and
skills training tips. Third, participants received education ma-
terial. Fourth, coaches (registered dietitians and two psychol-
ogy graduate students) called participants 18 times over the
12-month intervention to provide additional support and skills
training. Fifth, at each of participants’ community health cen-
ter clinic visits, providers received, via pop-up notes in elec-
tronic health records, reports on their patients’ progress in the
intervention, including the status of behavior change goals,
weight change, and their engagement with counseling and
IVR calls. These notes also included recommendations to
reinforce the need for change and to endorse intervention
participation. These pop-up reports occurred at every clinical
visit to the health care system, regardless of the provider with
which patients met. Additionally, providers received quarterly
reports via email that delivered feedback on clinic-level inter-
vention counseling rates. Primary care providers in the com-
munity health centers that participated in this study (n = 64)
were medical doctors or nurse practitioners. Providers at these
clinics did not receive any explicit instructions from the study
team about documenting weight counseling. No extra clinic
visits were scheduled for the purpose of this trial.

Measures

Demographic Characteristics. Participants’ date of birth,
gender, race, ethnicity, and highest level of education were
self-reported at baseline.

Anthropometrics. Height was measured at baseline by study
staff using a wall-mounted, calibrated stadiometer (Seca 222).
Weight was measured by study staff at baseline, 6 month, and
12 month assessments with participants in hospital gowns
using a portable electronic scale (Seca Model 876).

Participant-Reported Provider Weight Communication. At 6
and 12 month assessment visits, participants who reported
having a primary care appointment in the previous 6 months
were asked about general weight communication by their
primary care provider at their most recent appointment.
Questions were developed to correspond to the 5As (Ask,
Advise, Assess, Assist, and Arrange) because these are
consistent with training many physicians receive for
behavior change and have an evidence base in promoting
smoking cessation. Derived from previously used measure,16

a single item queried about each of the following: if their
Bdoctor^ at the health care system (1) asked about weight,
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(2) advised them to lose weight, (3) assessed their readiness to
lose weight, (4) referred them to a weight loss program, (5)
discussed weight loss medication, (6) discussed weight loss
surgery, or (7) arranged a future contact to discuss weight.
Six items were developed to assess intervention-specific

communication, corresponding to aspects of the intervention
that providers were encouraged to discuss with participants.
Items assessed if, at their most recent appointment, providers
(1) talked to them about Track; (2) asked about their progress
towards Track goals; (3) encouraged them to talk to their Track
coach; (4) encouraged them to take Track phone calls; (5)
talked about their weight change since starting Track; or (6)
provided ideas to help them meet Track goals.

Provider-Documented Weight Counseling. Provider
documentation of general weight counseling or intervention-
specific counseling was abstracted from EHRs. All notes in
EHRs for the time frame that the participant was enrolled in
the trial were reviewed by two trained staff. Ten percent of
records were coded by both staff members and results com-
pared and reconciled. Staff coded whether text referenced
specified general weight counseling content, including (1)
patients’ physical activity, (2) patients’ diet or eating behav-
iors, (3) a specific weight loss goal, and (4) external weight
loss program. Intervention-specific counseling was coded if
(1) Track was explicitly documented, (2) Track was referred to
but not explicitly mentioned, (3) provider reinforced engage-
ment in Track, or (4) Track provider update was copied into
visit notes.

Provider Empathy. At 6 and 12 months, participants were
asked to rate their perceptions of how empathetic and caring
their provider was during their most recent appointment on the
Consultation and Relational Empathy (CARE)measure.17 The
CARE includes 10 items with a 1 (not at all good) to 5
(extremely good) scale. A mean of all items is computed to
obtain each participant’s individual score (possible range 10–
50). CARE has demonstrated good evidence of validity and
reliability.17

Data Analyses

Developing of Counseling Groups for Participant-Reported
Counseling. We aimed to form three mutually exclusive
groups to reflect participants reported receipt of weight
counseling at their most recent visit: (1) no counseling re-
ceived, (2) general weight counseling received, or (3) inter-
vention-specific counseling received. Participants were con-
sidered to have received intervention-specific counseling if
they endorsed any of the 6 intervention-specific communica-
tion items; these itemswere aggregated into one variable given
the very high degree of association we observed among items.
Participants were considered to have received general weight

counseling if they did not endorse receiving intervention-
specific counseling, but endorsed any of the 7 general weight
counseling items. Finally, if participants endorsed neither
intervention-specific nor general weight counseling, they were
considered to have received no counseling. Separate categori-
zations were created for the 0–6-month time frame and the 6–
12-month time frame. Most participants who receive
intervention-specific counseling also reported general weight
counseling (90% at 0–6 months and 80% at 6–12 months).

Developing of Counseling Groups for Provider-Documented
Counseling. To be consistent with the participant-reported
counseling categorizations, we focused on weight counseling
documentation from the medical appointment occurring im-
mediately prior to patients’ 6-month study assessment and 12-
month study assessment. Categorizations into counseling
groups followed the same procedures as described for
participant-reported counseling.We additionally created a var-
iable that would reflect counseling documented during the
entire 12 months of the intervention (B0–12 month^). The
same approach to categorization into counseling groups was
used as described above; however, all progress notes in the
health care system health records during the 12-month inter-
vention were considered.

Statistical Analyses. We present here results for the
intervention arm participants only; results for the usual care
arm are presented in the online appendix. Separate models
were run for each time period of interest (0–6, 6–12, and for
provider-documented counseling, 0–12 months). For
participant-reported counseling, participants who reported that
they did not report having a medical visit during the time
period of interest were excluded. For provider-documented
weight counseling, analyses excluded those who did not give
permission to abstract their data at either time point, who
became ineligible over the course of the study, or who did
not have an appointment recorded during the time period of
interest. The majority of participants had both participant-
reported and provider-documented data (80% for 0–
6 months and 77% for 6–12 months). To determine the rela-
tionship between provider counseling and weight, we gener-
ated mixed models using weight as the outcome and a time by
counseling group interaction term as the predictor of interest.
The models used an unstructured covariance matrix. Missing
data were addressed with the intent to treat methods using
maximum likelihoods. To determine the impact of perceived
provider empathy on weight, we used a similar modeling
strategy featuring the continuous CARE score by time inter-
action as the term of interest.We also generated a set of models
adjusting for age, gender, race, education, clinic site, length of
time between last clinical appointment and assessment, and
total number of clinic visits during the intervention (see Online
Appendix for descriptive data on time between last clinical
appointment and assessment, and total number of clinic visits
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during the intervention). However, these adjustments did not
improve the models or meaningfully alter the estimates; thus,
only unadjusted models are presented here.

RESULTS

Participant characteristics are presented in Table 1. Figure 1
shows the portion of participants who reported weight
counseling and who had provider documentation of
counseling.
Participant report of provider weight counseling was not

associated with weight change at 0–6 or 6–12 months (see
Table 2). Provider-documented weight counseling from 0–6 to
6–12 months was not associated with weight change (see
Table 2). However, there was a significant association between
provider-documented counseling across all 0–12-month ap-
pointments and weight change; participants documented to
have received intervention-specific counseling lost 4.0 kg
more weight than those who were documented to have re-
ceived no counseling and 3.1 kgmore than those who received
general weight counseling. As a post hoc follow-up, we ex-
amined associations between provider-documented counsel-
ing during the 0–12-month time frame and engagement in
intervention counseling calls and self-monitoring and found
no association (see online Appendix).

CARE scores wereM = 42.1 (SD = 9.9) andM = 41.1 (SD =
10.0) at 6 and 12 months, respectively. Greater ratings of
provider empathy were associated with more weight loss,
and this relationship was statistically significant during the
6–12-month time frame. Specifically, a 10-unit increase in
reported CARE score was associated with a mean weight
change of − 0.9 kg (95% CI − 2.0 to 0.2 kg, p = .12) from 0
to 6 months and − 0.8 kg (95% CI − 1.5 to −0.07 kg, p = .03)
from 6 to 12 months.

DISCUSSION

Past studies have shown that primary care provider weight loss
counseling in the absence of a weight loss intervention can lead
to an increase in efforts to lose weight but does not meaning-
fully affect weight.2 Primary care providers can assist patients
in losing weight by referring them to a comprehensive weight
loss intervention.1,4,5 However, it has been unclear to what
extent opportunistic weight counseling by providers during a
weight loss intervention could influence weight outcomes. In
the current study, we examined associations between primary
care providers’ counseling and weight change among commu-
nity health center patients enrolled in a digital health weight
loss intervention. We found that patients’ self-report of weight
counseling from their provider was not associated with weight
outcomes. However, patients whose providers’ documented
intervention-specific counseling at any point during the inter-
vention lost 3–4 kg more than patients who had no weight
counseling or only general weight counseling.
The observed association between provider documentation

of intervention counseling and weight loss suggests that a
patient-provider discussion about continued engagement with
an intervention may be influential during a weight loss inter-
vention. This is consistent with the supportive accountability
model, which suggests that human contact during a digital
health intervention will lead to greater intervention engage-
ment, particularly when support individuals are viewed as
trustworthy and legitimate.12 However, previous research ex-
amining the effects of different levels of (non-physician) hu-
man support on intervention engagement and outcomes during
weight-focused digital health interventions has been mixed.18–
20 Potentially, the perceived legitimacy of health care pro-
viders and the bond that some patients experience with their
providers may contribute to the impact of provider counsel-
ing.12 Replication of these findings and experimental ap-
proaches to studying this relationship are warranted. Com-
bined with previous findings,15 these results suggest that cli-
nicians should advise their patients to join evidence-based
weight loss programs and should provide support and encour-
agement to engage in the intervention at each subsequent
clinical encounter.
We did not observe a direct relationship between provider-

documented intervention-specific weight counseling and en-
gagement with intervention counseling calls or self-

Table 1 Baseline Characteristics of Study Participants Included in
Participant-Reported and Provider-Documented Analyses

Participant-
reported
analytic sample
(n = 141)

Provider-
documented
analytic sample
(n = 134)

Age, years, M (SD) 51.4 (8.9) 50.9 (9.0)
Weight, kg, M (SD) 98.7 (14.2) 98.9 (14.0)
BMI (kg/m2) 36.0 (4.1) 35.9 (4.1)
Sex, n (%)
Women 99 (70%) 93 (69%)
Men 42 (30%) 41 (31%)

Education, n (%)
Less than HS degree 18 (13%) 18 (13%)
HS graduate 54 (38%) 51 (38%)
Some college or

associate’s degree
58 (41%) 56 (42%)

4 year college degree
or higher

11 (8%) 9 (7%)

Race/ethnicity, n (%)
Non-Hispanic Black 79 (56%) 73 (54%)
Non-Hispanic White 38 (27%) 37 (28%)
Hispanic 17 (12%) 18 (13%)
Non-Hispanic Other 7 (5%) 6 (4%)

Marital Status, n (%)
Not married or living

with partner
74 (52%) 69 (51%)

Married or living with
partner

67 (48%) 65 (49%)

Participant-reported analytic sample includes all participants who
reported having a visit with their health care center provider during
the prior 6 months at either the 6-month or 12-month assessment.
Provider-documented analytic sample includes all participants who had
an available medical visit note during the entire 12-month intervention
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monitoring, suggesting that these forms of intervention en-
gagement were unlikely to account for the observed relation-
ship. It is possible that individuals who received intervention-
specific counseling become more engaged with the interven-
tion in ways that are not captured with these measures, for
example, becoming more active in coaching call discussions
or more adherent to behavior change goals.

The frequency of provider-documented and participant-
reported counseling differed substantially. This could be relat-
ed to providers not documenting discussions that were had
with patients about the intervention or to patients’ errors in
reporting conversations. We can speculate that differences in
the relationship between these two variables and weight could
be due to provider documentation of weight counseling

Fig. 1 Frequency of intervention-specific counseling, general weight counseling, and no counseling at 0–6 months and 6–12 months for
intervention arm participants. Panel A is frequencies for provider-documented counseling and panel B is frequencies for participant-reported

counseling.

Table 2 Participant-Reported and Provider-Documented Counseling Groups and Unadjusted Weight Change Among Intervention Arm
Participants

n Estimated within-group weight
change, kg, M (SD)

Estimated between-group weight
difference, kg, M (SD)

p Type-3 p

Participant-reported counseling
0–6 months No counseling 27 − 3.8 (− 6.2 to − 1.5) 0.3 (− 2.4 to 3.0) 0.84 0.95

General weight counseling 12 − 3.6 (− 7.1 to − 0.1) 0.5 (−3.2 to 4.3) 0.78
Intervention-specific counseling 80 − 4.1 (− 5.5 to − 2.7) Ref Ref

6–12 months No counseling 28 0.3 (− 1.2 to 1.7) 0.4 (− 1.4 to 2.1) 0.68 0.76
General weight counseling 16 − 0.6 (− 2.6 to 1.3) − 0.6 (− 2.7 to 1.6) 0.60
Intervention-specific counseling 71 − 0.1 (− 1.0 to 0.8) Ref Ref

Provider-documented counseling
0–6 months No counseling 41 − 4.0 (− 5.8 to − 2.2) 1.8 (− 2.1 to 5.7) 0.36 0.54

General weight counseling 60 − 3.7 (− 5.2 to − 2.2) 2.1 (− 1.6 to 5.8) 0.27
Intervention-specific counseling 12 − 5.8 (− 9.2 to − 2.4) Ref Ref

6–12 months No counseling 38 − 0.4 (− 1.7 to 0.8) − 0.2 (−3 .0 to 2.6) 0.91 0.72
General weight counseling 52 0.2 (− 0.8 to 1.3) 0.5 (− 2.2 to 3.2) 0.71
Intervention-specific counseling 9 − 0.3 (− 2.8 to 2.2) Ref Ref

0–12 months No counseling 17 − 2.5 (− 5.7 to 0.7) 4.0 (0.1 to 7.9) 0.04 0.04
General weight counseling 82 − 3.4 (− 4.9 to − 2.0) 3.1 (0.4 to 5.7) 0.02
Intervention-specific counseling 35 − 6.5 (− 8.7 to − 4.3) Ref
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reflecting longer or more in-depth intervention-specific
counseling than occurred when participants reported
counseling.
Our finding that participants’ ratings of their providers’

empathy were associated with greater weight loss is consistent
with some previous research,3,21 though other studies have
reported a lack of association with similar constructs.13 Train-
ing in communication styles that enhance patient perceptions
of provider empathy may be beneficial for enhancing weight
loss and other outcomes among primary care patients.
Several limitations should be noted. Although Track was a

randomized controlled trial, the counseling groups in this
secondary analysis were not randomly assigned andwe cannot
conclude a causal relationship between counseling and weight.
It is possible that patients or providers are more likely to bring
up the intervention when the participants are already having
greater success with weight loss; a bidirectional relationship is
also plausible. Another limitation of this study is that we did
not have objective data (e.g., audio-recordings) on patient-
provider interactions nor do we have extensive data on the
medical visit (e.g., the length of the visit). Participants may not
have accurately remembered the nature of their clinic visit and
providers may have selectively reported or misreported their
counseling. If these inaccuracies were systematic, this could
bias the results. Another limitation is that numerous analyses
were conducted for this report, increasing the chance of a type
I error, and that there were a small number of observations for
some cells; replication is warranted. This study also has sev-
eral strengths, including that this association was examined in
a low-income, socially disadvantaged population and the abil-
ity to examine these relationships with multiple measures of
provider/patient interaction (participant-reported and provid-
er-documented).
In summary, participants in a primary care-based, digi-

tal health weight loss intervention whose primary care
providers’ document intervention-specific counseling
may be more successful at weight loss. This suggests that
providing access to digital health weight loss programs in
a primary care setting, alongside efforts to enhance pro-
viders’ intervention-specific counseling, may contribute to
improved weight management among underserved popu-
lations. Efforts to enhance a provider’s ability to commu-
nicate empathy and concern may also result in greater
weight loss. Future research using an experimental design
is warranted to confirm the role of intervention-specific
provider weight counseling on weight outcomes.
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