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ABSTRACT

Objective To compare outcomes and costs associated
with functional medicine-based care delivered in a shared
medical appointment (SMA) to those delivered through
individual appointments.

Design A retrospective cohort study was performed to
assess outcomes and cost to deliver care to patients in
SMAs and compared with Propensity Score (PS)-matched
patients in individual appointments.

Setting A single-centre study performed at Cleveland
Clinic Center for Functional Medicine.

Participants A total of 9778 patients were assessed for
eligibility and 7323 excluded. The sample included 2455
patients (226 SMAs and 2229 individual appointments)
aged >18 years who participated in in-person SMAs or
individual appointments between 1 March 2017 and

31 December 2019. Patients had a baseline Patient-
Reported Outcome Measurement Information System
(PROMIS) Global Physical Health (GPH) score and follow-
up score at 3 months. Patients were PS-matched 1:1
with 213 per group based on age, sex, race, marital
status, income, weight, body mass index, blood pressure
(BP), PROMIS score and functional medicine diagnostic
category.

Primary and secondary outcome measures The

primary outcome was change in PROMIS GPH at 3 months.

Secondary outcomes included change in PROMIS Global
Mental Health (GMH), biometrics, and cost.

Results Among 213 PS-matched pairs, patients in SMAs
exhibited greater improvements at 3 months in PROMIS
GPH T-scores (mean difference 1.18 (95% Cl 0.14 t0 2.22),
p=0.03) and PROMIS GMH T-scores (mean difference 1.78
(95% CI 0.66 to 2.89), p=0.002) than patients in individual
appointments. SMA patients also experienced greater
weight loss (kg) than patients in individual appointments

(mean difference —1.4 (95% Cl —2.15 to —0.64), p<0.001).

Both groups experienced a 5.5 mm Hg improvement in
systolic BP. SMAs were also less costly to deliver than
individual appointments.

Conclusion SMAs deliver functional medicine-based
care that improves outcomes more than care delivered in
individual appointments and is less costly to deliver.

Strengths and limitations of this study

» This study is the first to describe the delivery of
functional medicine-based care in a shared med-
ical appointment (SMA) setting within an academ-
ic medical centre and to compare it to individual
appointments.

» The results may have broad implications for the
management of chronic disease as healthcare con-
tinues to navigate the delivery of value-based care.

» This study cannot ascertain the specific aspect of
the SMA setting integral to improved outcomes.

» A non-response bias may have artificially inflated
observed differences in outcomes.

INTRODUCTION

Chronic  conditions—including  obesity,
diabetes and cancer—are prevalent and
costly burdens to the health systems of
Western countries. Approximately 60% of
adults have at least one chronic condition
and 42% have more than one, accounting
for 90% of U.S. annual healthcare expendi-
tures.! * Compounding this epidemic is an
ageing population with risk factors for chronic
disease (eg, tobacco use, poor nutrition and
sedentary behaviour), a physician workforce
suffering from burnout” and shortages,* and
inadequate time to deliver nutrition educa-
tion” necessary to combat chronic disease.
Innovative delivery models are warranted to
overcome these challenges.

Shared medical appointments (SMAs) have
shown promise for treating chronic condi-
tions. First proposed in 1999,° SMAs employ
a multidisciplinary team approach to provide
patient-centred care. SMAs have been shown
to improve clinical outcomes in various
conditions including type 2 diabetes,”™
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obesity, chronic cardiac diseases and chronic
pain.””'” Several studies found this delivery model to be
less costly than individual appointments, provided suffi-
cient patients are enrolled."™™ The success of SMAs has
been attributed to various factors including peer-to-peer
support,”’ group size,” patient—provider relationship,
caregiver time®*' and increased patient engagement.” **
However, SMAs have not been studied as a tool to deliver
functional medicine-based care.

Cleveland Clinic adopted the functional medicine
model to deliver value-based care, or high-quality care at
a lower cost, for chronic disease. Using systems biology,
functional medicine providers implement a root cause
approach to identify triggers for illness—for example,
poor diet, stress, toxins, allergens, infections, the micro-
biome, and genetics—while optimising factors often
addressed by lifestyle medicine such as nutrition, exer-
cise, sleep, relationships and community.”” While lifestyle
medicine focuses on the prevention and improvement of
chronic disease through lifestyle-based strategies, func-
tional medicine employs a personalised diagnosis and
management strategy that primarily relies on the use of
‘food as medicine’. This strategy is complemented by life-
style and behavioural interventions to assist patients in
stewarding their own health. This care model as delivered
through individual appointments was recently associated
with improved patientreported health-related quality
of life (HRQoL) compared with a care delivered in a
primary care setting.”’

To improve access and efficiency, a functional medicine-
based SMA called Functioning For Life (FFL) was devel-
oped.” This 10-week SMA includes five condition-specific
cohorts: weight management, autoimmune, digestive
disorders, women’s health and diabetes. Each cohort
leverages a multidisciplinary team to provide condition-
specific education related to nutrition, lifestyle and
behavioural health recommendations. Four sessions are
co-led by a medical provider (MD/DO/NP/PA) and
health coach and six sessions are led by a registered
dietitian. Similar to the group visit model proposed by
Noffsinger,” the medical provider and health coach
sessions begin with the provider delivering condition-
specific education followed by a limited medical eval-
uation with each patient in an individual setting. This
is achieved by briefly rounding each patient out of the
shared setting while a health coach delivers education on
lifestyle and behaviour health change and fosters group
discussion. The dietitian sessions focus on food as medi-
cine, and support patients in the implementation of an
anti-inflammatory, low glycaemic index food plan that
encourages consumption of whole, unprocessed foods.
While the food plan is offered to everyone, individu-
alisation is common and patients tailor it with clinical
oversight. The plan removes foods associated with inflam-
mation (eg, sugar, gluten and dairy) and supports natural
detoxification.” Providers may recommend condition-
specific dietary supplementation as an adjunct to the
food plan. By the end, patients are empowered to make

positive decisions regarding food and become advocates
for healthy lifestyles within their homes and communities.
The objective of the current study is to compare
HRQoL, biometric outcomes and costs associated with
functional medicine-based care delivered in an SMA to
similar care delivered through individual appointments.

METHODS
Study design and populations
A single-centre, retrospective cohort study was conducted
to evaluate the association of HRQoL with patients seen
in an FFL SMA programme (hereafter, SMA) versus
functional medicine individual appointments (hereafter,
individual appointments). Figure 1 summarises the study
design. Patients were eligible if 218 years old and seen at
Cleveland Clinic Center for Functional Medicine from 1
March 2017 to 31 December 2019 in the SMA (weight
management, autoimmune, digestive disorders, women’s
health or diabetes) or individual appointment (SMA: 758;
individual appointments: 8972; missing group informa-
tion: 48). Patients had to have a baseline PROMIS GPH
score and a follow-up score at 3 months (90+30 days). The
study followed the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) guidelines
for cohort studies.™

The implementation of the SMA and individual
appointment is outlined in online supplemental eTable
1. Patients may enter an SMA in several ways. Patients can
self-select into an SMA after visiting the centre’s webpage
or speaking with a scheduling representative. Patients on
the centre’s waitlist are offered an SMA to expedite access
to care and providers may also refer into the programme.
In an individual appointment, new patients see a provider
(MD/DO/NP/PA), registered dietitian and health coach
for a combined total of 4hours.*® Afterwards, patients
can schedule follow-up appointments with any caregiver;
however, follow-up may be limited by access or patient
preference. In the SMA, patients enroll into a cohort with
eligibility confirmed by the centre. Frequent follow-up
visits are inherent to the SMA. Regardless of visit type
(SMA or individual appointment), patients are asked to
complete PROMIS at each provider visit within the centre
either prior to their visit using a secure patient portal or
at the front desk on check-in.

Data

The Knowledge Program Data Registry,” the IRB-
approved Center for Functional Medicine Patient
Registry, and LivingMatrix (a cloud-based patient infor-
mation management system) provided the data for this
study. Patient demographics and comorbidities were
obtained from patients’ electronic health record. House-
hold income was estimated using the median income by
Census block, based on the patient’s address. HRQoL
was measured using PROMIS Scale v1.2 Global Health
(PROMIS GH)™ as previously reported.”* PROMIS GH
is scored into PROMIS GPH and GMH summary scores
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Figure 1
Measurement Information System.

which are reported herein. Summary scores are centred
on the 2000 US Census with respect to age, sex, educa-
tion, and race/ethnicity and transformed to a T-score
with a mean of 50 and SD of 10.% Changes of 5 points
or more suggest a minimal clinically important differ-
ence.”* PROMIS GPH and GMH scores were examined
at baseline (initial visit) and 3 months (follow-up visit).

Because patientengagementatbaseline could confound
the relationship between delivery mode and outcome, we
measured readiness to change for each group using a
10-item survey. Willingness to change (seven questions),
confidence (one question), household support (one
question) and clinical practice support (one question)
were assessed. All items included a 5-point Likert scale,
which were summed to yield a composite score ranging
from 10 to 50.

Outcomes

The primary outcome was change in PROMIS GPH
scores from baseline to 3 months. Secondary outcomes
included change in PROMIS GMH scores from baseline
to 3 months, change in biometrics and cost to deliver
care. The cost analysis was conducted from the health
system perspective to determine the netrevenue (margin)
received from delivering each care model. Patients’
insurances were billed for each visit attended. Estimated
revenue for the cohort was calculated by applying a
generic realisation rate to actual billed charges. Cost of

Study flow diagram. GMH, Global Mental Health; GPH, Global Physical Health; PROMIS, Patient-Reported Outcome

providing either the SMA or individual appointment was
calculated based on the expense (salary, wages and bene-
fits) for caregiver time for all functional medicine visits
over 3 months. Margin represents the difference between
revenue and cost.

Statistical analysis
Descriptive statistics are reported for all patients. Base-
line demographics, biometrics (weight, body mass index
(BMI) and blood pressure), functional medicine diag-
nostic category, baseline PROMIS GH, attendance within
the SMA and total number of visits within 3 months were
summarised using frequency count with percentage for
categorical variables and mean with SD, or median with
IQR, for continuous variables, as appropriate. Charac-
teristics were compared across groups using X* test for
categorical variables and t-test, or Mann-Whitney U test,
as appropriate, for continuous variables. Characteris-
tics were compared for included and excluded patients
(online supplemental eTable 2). Diagnostic categories
were organised based on International Classification of
Disease (ICD)-10 diagnoses.26

Propensity score (PS) matching was used to compare
changes in HRQoL and biometric outcomes between
SMAs and individual appointments. PSs were estimated
with multivariable logistic regression including the
following baseline variables: age, sex, race, marital status,
income, weight, BMI, blood pressure, PROMIS GPH and
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GMH scores, and functional medicine diagnostic cate-
gory. A 1:1 match was performed with non-replacement
and a calliper of 0.2. Baseline characteristics and
outcomes were compared between groups before and
after PS matching using standardised differences, with
differences less than 20% considered acceptable.” Since
all characteristics were balanced, no further adjustments
were made when comparing outcomes.

A subanalysis was performed on the PS-matched groups
using a 10-item baseline readiness to change survey. Total
composite scores were compared between groups using
the Mann-Whitney U test.

Continuous outcomes were compared using paired
t-test within groups and unpaired t-test between groups. A
95% CI for the mean change was calculated. The propor-
tion of patients who improved GPH or GMH by five points
or more was examined using McNemar’s test, and based
on the difference in proportions, the number needed to
treat (NNT) was calculated.

Statistical analyses were conducted using SAS V.9.4
(SAS Institute). Statistical significance was established at
p<0.05.

Patient and public involvement
Patients and the public were not involved in any aspect of
this study or in the writing or editing of this manuscript.

RESULTS

In total, 2455 new patients from the Center for Func-
tional Medicine (SMAs: 226 and individual appoint-
ments: 2229) were included (figure 1). Mean (SD) age of
all patients was 48.5 (14.5), 81.0% were female and 91.1%
were non-Hispanic white. The majority of SMA patients
participated in the weight management (36%) and auto-
immune (34%) programme cohorts. Table 1 reviews the
cohort characteristics prior to propensity matching. SMA
patients had higher baseline PROMIS GPH and GMH
scores, higher baseline weight and blood pressure, and
were more likely to have a diagnosis related to one of the
cohorts. SMA patients had a higher mean (SD) number
of visits within 3 months than those in individual appoint-
ments (9.1 (2.0) vs 2.2 (1.1), p<0.001). Of the total popu-
lation, 125 of 2455 (5.1%) observations were omitted due
to missing baseline data on biometrics, PROMIS GMH
or household income. After successful 1:1 PS matching,
there were 213 patients in each group and no differences
in baseline characteristics (table 2). Importantly, there
were no differences in median (Q1l, Q3) baseline total
composite patient readiness to change scores between
the two groups (SMA: 45.0 (42.0, 47.0) vs Individual: 45.0
(43.0, 48.0), p=0.07). The distribution of PS-matched
patients within the SMA cohorts was as follows: autoim-
mune (35%), weight management (34%), digestive disor-
ders (17%), women’s health (8%) and diabetes (5%).
SMA visits were well attended (online supplemental
eTable 3) with 86% of patients participating in seven or
more visits (online supplemental eTable 4).

Table 3 reports the changes in mean (SD) PROMIS
GH. At 3 months, SMA patients had a significantly greater
improvement in PROMIS GPH T-scores than was seen
with individual appointments (3.30 (5.66) vs 2.12 (5.28);
mean difference 1.18 (95% CI 0.14 to 2.22), p=0.03). SMA
patients were also more likely to experience improve-
ments of 5 or more points (38% vs 28%, NNT=10), but
the differences were not significant (p=0.09).

SMA patients had a significantly greater improvement
in PROMIS GMH T-scores than was seen with individual
appointments (3.12 (6.28) vs 1.34 (5.36); mean differ-
ence 1.78 (95% CI 0.66 to 2.89), p=0.002). SMA patients
were also more likely to experience improvements of 5 or
more points (38% vs 26%, NNT=8), but the differences
were not significant (p=0.07).

Table 4 demonstrates the mean (SD) biometric changes
in the PS-matched groups. At 3 months, SMA patients
had a significantly greater improvement in their weight
than was seen with individual appointments (-3.8 (4.1)
vs —2.4 (3.6) kg; mean difference -1.4 (95% CI -2.15 to
-0.64), p<0.001). This equated to a mean weight loss of
4.4% in the SMA and 2.8% in individual appointments.
Compared with baseline, both groups experienced
similar improvements in their systolic (SMA: -5.5 (15.7)
vs Individual: -5.5 (15.2) mm Hg; mean difference -0.03
(95% CI -3.06 to 2.99), p=0.98) and diastolic (SMA: -2.9
(10.8) vs individual: —4.1 (10.9) mm Hg; mean difference
1.2 (95% CI -0.96 to 3.30), p=0.28) blood pressures.

The costanalysis appears in online supplemental eTable
5. In the PS-matched population, the average number of
visits over 3 months was approximately 9.0 in the SMA and
2.0 in the individual appointment setting (online supple-
mental eTable 6). Average enrolment within the SMA
was 6.0 patients. SMA patients received more caregiver
time per patient than those in individual appointments
(14.0 hours vs 3.5 hours), but the SMA cost less to deliver
(US$1549 vs US$1633 per patient) and generated greater
revenue (US$4204 vs US$3780 per patient). Per patient
cost associated with the delivery of the SMA were fixed
at US$1549 and breakeven was achieved when at least
three patients were enrolled in a cohort (online supple-
mental eFigure 1). Profitability of the SMA exceeded that
of individual appointments when at least six patients were
enrolled (online supplemental eFigure 2).

DISCUSSION

SMAs offer a promising solution to efficiently mitigate the
impact of chronic disease.”® To our knowledge, this is the
first study to describe the delivery of functional medicine-
based care in an SMA setting within an academic medical
centre, the first to compare it to individual appointments,
and the first to examine the economics of providing
such care. A recent study of individual appointments
in a functional medicine setting demonstrated that this
care model is associated with significant improvements
in PROMIS GPH and GMH.*® The current study extends
those findings and reports significant improvements
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Characteristic Shared medical appointments N (%) Individual appointments N (%) P value

Age, mean (SD), year 49.5 (12.8) 48.4 (14.6) 0.26

Caucasian 198 (87.6) 2039 (91.5) 0.052

Household income,* median, IQR 59553 (27700) 60979 (27814) 0.17

Weight management 81 (35.8) NA NA

Digestive disorders 38 (16.8) NA NA

Diabetes 12 (5.3) NA NA

PROMIS GPH 45.95 (7.36) 44.25 (8.08) 0.002

Baseline biometrics, mean (SD)

BMI* 30.4 (7.8) 27.1 (6.6) <0.001

Diastolic BP* 74.7 (11.1) 72.8 (10.7) 0.014

Infections, No. (%) 6(2.7) 102 (4.6) 0.18

Allergen, No. (%) 1 (0.44) 71 (3.2) 0.020

Hormones, No. (%) 152 (67.3) 784 (35.2) <0.001

Nutrition, No. (%) 2(0.88) 10 (0.45) 0.37

Neuro, No. (%) 36 (15.9) 409 (18.3) 0.37

CVD, No. (%) 40 (17.7) 221 (9.9) <0.001

Skin, No. (%) 23 (10.2) 189 (8.5) 0.39

GU, No. (%) 32 (14.2) 210 (9.4) 0.023

Total visits within 3 months, Mean (SD)t 9.1 (2.0) 2.2(1.1) <0.001

*Data not available for all subjects. Missing values: household income=15, PROMIS GMH=3, systolic BP=76, diastolic BP=76, weight (kg)=93,
BMI=103.

tDefinitions for each category have been provided previously.?®

tTotal visits is the number of visits within 3 months.

BMI, body mass index; BP, blood pressure; CVD, cardiovascular disease; GMH, Global Mental Health; GPH, Global Physical Health; GU,
genitourinary; HEENT, head, eyes, ears, nose, and throat; PROMIS, Patient-Reported Outcome Measurement Information System.

in each measure as well as biometric outcomes for the Few studies have examined the impact of SMAs on
SMA beyond those achieved in individual appointments. PROMIS GH measures. A comprehensive lifestyle inter-
Moreover, nearly 40% of patients participating in SMAs  vention programme delivered in an SMA setting to breast
achieved a minimal clinically important difference  cancer survivors reported a small, non-significant change
compared with 30% in individual appointments. in PROMIS GPH and no change in PROMIS GMH.” The

(3]

Beidelschies M, et al. BMJ Open 2021;11:¢048294. doi:10.1136/bmjopen-2020-048294



Open access

3

Table 2 Characteristics of propensity score-matched patients with PROMIS GPH scores at 3 months

Shared medical Individual Standardised
Characteristic appointments N (%) appointments N (%) difference*
Patients, No. 213 213
Age, Mean (SD), year 49.3 (12.7) 49.7 (14.5) -0.03161
Women 180 (84.5) 179 (84.0) 0.01244
Caucasian 187 (87.8) 192 (90.1) -0.07576
Married 140 (65.7) 151 (70.9) —0.10990
Household income, median, IQR 59585 (26 545) 60996 (27 356) -0.12272
Baseline score, mean (SD)
PROMIS GPH 45.76 (7.34) 45.25 (8.14) 0.06697
PROMIS GMH 45.77 (8.96) 46.17 (7.84) —0.04586
Baseline biometrics, mean (SD)
Weight (kg) 85.5 (24.5) 83.9 (23.4) 0.07271
BMI 30.3 (7.8) 29.6 (7.4) 0.09238
Systolic BP 131.4 (18.0) 132.4 (18.2) —-0.05862
Diastolic BP 74.7 (11.3) 75.1 (10.3) —-0.03645
Functional medicine diagnostic categoryt
Infections, No. (%) 6 (2.8) 6 (2.8) 0.00000
Autoimmune, No. (%) 50 (23.5) 56 (26.3) -0.07013
Allergen, No. (%) 1(0.47) 1(0.47) 0.00000
Cancer, No. (%) 3 (1.4) 4(1.7) 0.05624
Hormones, No. (%) 140 (65.7) 141 (66.2) —-0.00987
Energy, No. (%) 70 (32.9) 71 (32.9) —-0.01006
Nutrition, No. (%) 2 (0.94) 1(0.47) 0.05642
Mood, No. (%) 25 (11.7) 25 (11.7) 0.00000
Neuro, No. (%) 35 (16.4) 37 (17.4) —-0.02495
HEENT, No. (%) 0(0.0) 0 (0.0) 0.00000
CVD, No. (%) 36 (16.9) 33 (15.5) 0.04174
Gut, No. (%) 74 (34.7) 75 (35.2) -0.01025
Skin, No. (%) 23 (10.8) 22 (10.3) 0.01597
Structure, No. (%) 39 (18.3) 42 (19.7) —0.03664
GU, No. (%) 28 (13.1) 28 (13.1) 0.00000
Trauma, No. (%) 7 (38.3) 6 (2.8) 0.02035

*Difference in means or proportions divided by SE. Imbalance defined as absolute value greater than 0.20.

tDefinitions for each category have been provided previously.?®

BMI, body mass index; BP, blood pressure; CVD, cardiovascular disease; GMH, Global Mental Health; GPH, Global Physical Health; GU,
genitourinary; HEENT, head, eyes, ears, nose, and throat; PROMIS, Patient-Reported Outcome Measurement Information System.

lack of benefit may have been due to the programme
structure (eg, duration, patient population, intervention)
or the small study size.”

Our weight loss findings are consistent with previous
studies over a similar timeframe. Studies of SMAs for
pre-diabetes and weight management have found that
patients in SMAs lost at least twice as much weight as
those with individual visits. Cole et al reported patients
participating in a pre-diabetes nutrition SMA lost 3.5% of
their body weight at 3 months compared with 1.8% in an
individual setting.”® Recently, Shibuya et alreported mean

weight loss of 4.2% at 6 months for those participating in
an obesity-specific SMA compared with 1.5% in an indi-
vidual setting."' Whether such weight loss is sustained is
an important question for future studies.

Importantly, the SMA was more efficient to deliver than
individual appointments—that is, it was able to achieve
the desired outcome at lower cost. Efficiency was related
to the number of patients per cohort as the cost to deliver
the SMA was fixed. Others have linked efficiency to the
number of patients per cohort and attendance rates.'” **
Efficiency may also stem from the use of non-physician
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Table 3 Changes in PROMIS GPH and GMH T-scores over time by propensity score-matched group

Mean (SD)
Shared medical Difference
appointments Individual Difference in in difference
Outcome (SMA) appointments difference (SE) 95% CI P value
PROMIS GPH
Baseline to 3 mo, No. 213 213
T-score
Baseline 45.76 (7.34) 45.25 (8.14)
3 mo. 49.07 (7.10) 47.37 (8.28)
Change 3.30 (5.66)*t 2.12 (5.28)T 1.18 (0.53) (0.14,2.22) 0.027%
Categorical change (T-Score points) 0.088%
Improve >5.00, No. (%) 80 (37.6) 60 (28.2)
Slightly better 2.50 to 4.99, No. (%) 51 (23.9) 49 (23.0)
Similar —2.49 to 2.49, No. (%) 50 (23.5) 55 (25.8)
Slightly worse -2.50 to -4.99, No. (%) 18 (8.5) 34 (16.0)
Worsen >5.00, No. (%) 14 (6.6) 15 (7.0)
PROMIS GMH
Baseline to 3 mo, No. 213 213
T-score
Baseline 45.77 (8.96) 46.17 (7.84)
3mo.§ 48.89 (8.39) 47.50 (8.38)
Change§ 3.12 (6.28)t 1.34 (5.36)t 1.78 (0.57) (0.66,2.89) 0.002%
Categorical change (T-Score points)f 0.065%
Improve >5.00, No. (%) 81 (38.0) 54 (25.5)
Slightly better 2.50 to 4.99, No. (%) 37 (17.4) 50 (23.6)
Similar —2.49 to 2.49, No. (%) 56 (26.3) 58 (27.4)
Slightly worse —2.50 to —4.99, No. (%) 18 (8.5) 25 (11.8)
Worsen >5.00, No. (%) 21 (9.9) 25(11.8)

3 months: SMA PROMIS GPH change (95% CI 2.54 to 4.07); individual appointment PROMIS GPH change (95% CI 1.41 to 2.84); SMA
PROMIS GMH change (95% CI 2.27 to 3.97); individual appointment PROMIS GMH change (95% CI 0.62 to 2.07).

*Primary outcome.
TStatistically significant improvement within group, p<0.05.
FFor comparison between groups.

§Data not available for all subjects. Missing 3-month values: GMH T-Score=1, GMH T-Score Change=1, and GMH Categorical Change=1.
GMH, Global Mental Health; GPH, Global Physical Health; PROMIS, Patient-Reported Outcome Measurement Information System.

caregivers such as physician assistants, nurse practitioners
and pharmacists to deliver much of the educational mate-
rial. Non-physician caregivers in an SMA setting cost less
to deploy, can deliver the same quality of care,'’ '® *=*!
and may alleviate physician shortages. The multidisci-
plinary team of caregivers in the current study does not
appear to have negatively impacted outcomes.

Patients with higher PROMIS GPH have lower rates of
subsequent hospitalisation.” However, it remains to be
seen if the current SMA might also reduce future hospi-
talisation and subsequent healthcare expenditures.

Several factors may have contributed to improved
outcomes with SMAs. First, the SMA focused heavily
on food as medicine. Nutrition recommendations are
notoriously difficult to implement and non-adherence

is common.” In individual appointments, patients are
introduced to the concept of food as medicine and a
food plan. However, patients may choose to not imple-
ment it, have difficulty with implementation or fail to
follow-up with a dietitian. Recognising these limitations,
the SMA dedicated the majority of its visits to nutrition
education, provided patients with educational tools
and fostered open discussions involving feedback, all of
which are known to improve patient adherence.” In this
setting, patients learn from each other’s illnesses and
gain perspective about their health.?! With more touch-
points, patients are longitudinally supported through
challenging nutritional and lifestyle changes.

Second, the SMA structure offers longitudinal access
to a multidisciplinary team of caregivers and consistent
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Table 4 Changes in patient biometrics by propensity score-matched group

Mean (SD)

Shared medical

appointments Individual

Outcome (SMAs) appointments Difference in  Difference in
Baseline to 3 mo, No. 213 213 difference (SE) difference 95% Cl P value
Weight, kg

Baseline 85.5 (24.5) 83.9 (22.6)

3 mo.* 81.8 (23.4) 81.8 (22.6)

Change* -3.8 4.1t -2.4 (3.6) -1.4 (0.4) (-2.15t0t0 0.64) <0.001%
Systolic BP, mm Hg

Baseline 131.4 (18.0) 132.4 (18.2)

3 mo.* 125.8 (16.8) 127.4 (15.8)

Change* -5.5(15.7)t -5.5(15.2) -0.03 (1.5) (—3.06 to 2.99) 0.98%
Diastolic BB, mm Hg

Baseline 74.7 (11.3) 75.1 (10.3)

3 mo.* 71.9 (10.8) 71.2(10.2)

Change* -2.9 (10.8)t -4.1 (10.9)t 1.2(1.1) (-0.96 to 3.30) 0.28%

3 Months: SMA weight change (95% Cl —4.33 to —3.21); individual appointment weight change (95% CI -2.89 to -1.87); SMA systolic BP
change (95% CI -7.70 to -3.39); individual appointment systolic BP change (95% Cl -7.64 to —-3.37); SMA diastolic BP change (95% CI -4.43
to —1.45); individual appointment diastolic BP change (95% Cl —5.65 to —2.58).

*Data not available for all subjects. Missing 3-month values: systolic blood pressure=24, change in systolic blood pressure=24, diastolic blood
pressure=24, change in blood pressure=24, weight=24, change in weight=24.

TStatistically significant improvement within group, p<0.05.
FFor comparison between groups.
BP, blood pressure.

delivery of functional medicine-based care. Regular
follow-up visits are inherent to the SMA structure and
circumvent scheduling issues patients may face in an indi-
vidual appointment setting. Although the programme was
comprised of 10 visits, attendance rates exceeded those
reported for similar conditions delivered within SMAs.'"*!
Moreover, the SMA delivers a consistent, protocol-based
approach to functional medicine as opposed to the indi-
vidual appointment setting where physician variation
may affect care. The SMA efficiently delivers care to the
group, allowing the provider to invest more time in group
discussion, learn how to meet patient needs and build
therapeutic relationships.

Lastly, the SMA focuses on health literacy. Limited
health literacy is recognised as a contributor to poor self-
management™ and declining physical function status®
in those with chronic conditions. The ability to improve
health literacy in an individual appointment may be chal-
lenging due to available time and patient goals for the
appointment. However, the SMA operational structure
allows for ample time to deliver educational content
through didactics, encourage open group discussion
and review educational handouts. Education is delivered
in a coordinated fashion that aligns with an educational
portal housing various resources (eg, recipes, shopping
guides, exercise routines, etc). The SMA is an active
learning environment where patients are encouraged to

ask questions, set personal goals and become aware of
how their bodies could function better if provided with
optimal nutrition, adequate hydration, moderate exercise
and optimal sleep. An active learning environment such
as this may improve health literacy,*® support behaviour
change and contribute to sustained improvements in
physical health."’

The study has several limitations. First, a large number
of patients with no baseline or follow-up PROMIS were
excluded from eligibility. These patients were more
likely to be within the individual appointment group as
the SMA setting is newer to the centre and represents a
smaller percentage of the total population assessed for
eligibility. Regardless, suboptimal patient participation in
PROMIS may exist for both groups and be due to several
factors including a lack of MyChart use, partial survey
completion, administration oversight of survey distri-
bution during the check-in process, lack of perceived
utility of the survey on behalf of the patient, or lack of
patient follow-up within the windows defined within the
current study. Second, there may have been a selection
bias in which patients who chose to enter the SMA were
more motivated than comparison patients. We tried to
avoid this through propensity matching. Moreover, we
compared patient activation based on our baseline read-
iness to change surveys and found it was similar between
the two groups, suggesting that selection bias was not an
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important contributor. However, we are unable to account
for the readiness to change for those excluded from the
study. Therefore, our results cannot be generalised to
less motivated individuals. Third, PS matching resulted
in the loss of a small percentage of the already limited
SMA patient population. However, this step was necessary
due to the differences in baseline PROMIS GH scores
and biometrics between patients in the SMA and indi-
vidual appointment groups. Therefore, generalisations
regarding PS-matched patients within each group to all
patients within their respective groups should be avoided.
Lastly, a non-response bias may exist as those who are lost
to follow-up may not have received the same benefit as
those who completed the SMA, artificially inflating the
observed differences.

Future studies should examine longitudinal outcomes
of the SMA for both in-person and virtual programmes
as well as its ability to reduce healthcare utilisation (eg,
medication use, hospitalisation, etc).

Conclusion

The current study demonstrates that a functional
medicine-based SMA is associated with improved HRQoL
and biometric outcomes and costs less to deliver than
individual appointments. This innovative care delivery
model may be a solution for healthcare organisations
and medical practices who care for chronic disease
populations where a food as medicine approach may be
beneficial.
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