
Original Article

Global Advances in Integrative Medicine and Health
Volume 12: 1–9
© The Author(s) 2023
Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/27536130231156857
journals.sagepub.com/home/gam

The Association of Multimorbidity With
Whole Health Activities Among Adults
in the United States: Evidence From the
NHIS and BRFSS

Rolake A. Neba, PharmD1
, Mayela Warner, PharmD1, Sydney E. Manning, MPH1,

R. Constance Wiener, MA, DMD, PhD2, and Usha Sambamoorthi, PhD1

Abstract

Background: Whole health is a holistic approach encompassing integrative medicine, emotional, and spiritual health and is
critical to improving health outcomes among individuals with multimorbidity.
Objective: To examine the prevalence of Whole Health activities and the association of multimorbidity and Whole Health
activities using nationally representative datasets.
Methods: As no single dataset has information on Whole Health self-care activities, data from the 2017 National Health
Interview Survey (n = 25 134) was used to measure participants’ mind-body therapy usage, sleep, mental health, and physical
activity. We used the 2017 Behavioral Risk Factor Surveillance System (n = 347 029) to assess regular vegetable and/or fruit
consumption.
Results: A significantly lower percentage of adults with multimorbidity had adequate sleep (58.2%vs.67.1%), no psychological
distress (71.8%vs.82.1%), adequate physical activity (48.2%vs.62.1%), and regular vegetable and/or fruit consumption (54.2%
vs.56.6%) compared to those without multimorbidity. Although lower percentages of adults with multimorbidity utilized mind-
body therapies (22.9%vs.25.2%), the association was reversed when adjusted for socioeconomic factors. In the fully adjusted
models, adults with multimorbidity were more likely to use mind-body therapies (AOR = 1.19, 95%CI = 1.09, 1.31). Fur-
thermore, when adjusting for other independent variables, the associations of multimorbidity with sleep, psychological distress,
and diet were exacerbated, and the association of multimorbidity with physical activity was attenuated.
Conclusion: Adults with multimorbidity were less likely to engage in most of the Whole Health activities except mind-body
therapies compared to the no multimorbidity group. Findings suggest that adjustment for other factors such as age and
socioeconomic status changed the magnitude and direction of the association of multimorbidity with Whole Health activities.

Keywords
whole health, diet, mental health, sleep, physical activity, multimorbidity

Received August 23, 2022; Revised December 20, 2022. Accepted for publication January 24, 2023

1Department of Pharmacotherapy, College of Pharmacy, University of North Texas Health Science Center, Fort Worth, TX, USA
2Department of Dental Public Health and Professional Practice, School of Dentistry, West Virginia University, Morgantown, WV, USA

Corresponding Author:
Rolake A. Neba, Department of Pharmacotherapy, College of Pharmacy, University of North Texas Health Science Center, Fort Worth, TX 76107, USA.
Email: rolake.neba@unthsc.edu

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use,
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and

Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/27536130231156857
https://journals.sagepub.com/home/gam
https://orcid.org/0000-0002-7348-6369
mailto:rolake.neba@unthsc.edu
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage


Introduction

Multimorbidity, the concurrent presence of 2 or more chronic
conditions, is a global concern for prevention and manage-
ment, as multimorbidity is associated with health decline and
mortality.1 The prevalence of multimorbidity in the U.S. is
approximately 1 in 4 U.S. adults.1 For individuals with
multimorbidity, the implementation of disease-specific
guidelines to improve health has fallen short. Clinical
guidelines and quality standards derived from clinical trials
have limited relevance for those with multimorbidity because
trials typically exclude individuals with multiple chronic
conditions.2 For individuals with multiple conditions, chal-
lenges exist to implementing evidence-based practices due to
the proliferation of the standard of care for each disease.3

Health systems, providers, patients, government agencies,
and other stakeholders are working towards more sustainable
models of care.

One of the sustainable care models that may improve
health among those with multimorbidity is the Whole Health
perspective. The Whole Health perspective not only focuses
on singular, specific diseases and disease guidelines but also
on “what matters to the person.” The Whole Health model is
based on the Institute of Medicine and the World Health
Organization (WHO) standards, in which balanced health
involves health and healing approaches to mental and
emotional; physical and structural; nutritional and chemical;
environmental, and spiritual aspects of care.4

Individuals from various backgrounds and disciplines
such as pharmacists, psychologists, social workers, clini-
cians, chaplains, physical assistants, complementary health
practitioners, and many others, have contributed to the
evolution of the Whole Health Model.5 There are different
versions of the Whole Health approach from the National
Institute of Whole Health (NIWH),6 the National Center for
Complementary and Integrative Health (NCCIH),4 the Vet-
erans Health Administration (VA),7 the Whole Health In-
stitute,8 and TakeCare9 that extended the NIWH model.
However, all these versions have some common elements
such as person-centeredness, disease-agnostic holistic ap-
proach, integration of traditional and complementary thera-
pies; self-care as a pillar of health and well-being; the role of
social determinants of health (SDoH), and care supported by
health systems, programs, and policies.5-9

It is essential to have an evidence-based approach for
Whole Health practices to contain costs, coordinate care,
satisfy the patients, and improve outcomes,10 specifically
among those with multimorbidity.11 There is some evidence
that Whole Health activities that intersect self-care activities
and integrated care with both conventional and comple-
mentary medicine can improve clinical outcomes,12 decrease
costs,13 well-being of employees,13 patient satisfaction,13

physical and emotional health,12 and employment.12

For many health conditions, self-care in terms of Whole
Health activities can play a significant role in primary,

secondary, and tertiary prevention activities.14 All types of
prevention activities can succeed if the 5 critical activities
of self-care are practiced. These activities are (1) the power of
mind, (mind-body therapies), (2) recharge (adequate sleep),
(3) mental health (no or low psychological distress), (4)
moving the body (adequate physical activity), and (5) nu-
trition (regular vegetable and/or fruit consumption).15

The growing burden of multimorbidity coupled with in-
formation technology has propelled individuals towards
high-value practices such as Whole Health activities.16

However, limited literature is available on the prevalence of
Whole Health activities, specifically among individuals with
multimorbidity who need it the most. We acknowledge that
there have been studies on the reciprocal relationships of in-
dividual activities such as sleep,17 physical activity,18,19 diet,20

and psychological distress21 with incident multimorbidity and
the association of type of multimorbidity on use of alternative
and complementary medicine includingmind-body therapies.22

However, studies on the prevalence rates of all Whole Health
activities among those with multimorbidity are sparse.
Therefore, this research aimed to examine the prevalence of
Whole Health activities and the association of multimorbidity
and Whole Health activities among adults in the U.S. using
nationally representative datasets.

Methods

Study Design and Data Sources

We used a cross-sectional design and analyzed data on adults
aged 18 or older from 2 nationally representative health
surveys. As no 1 health survey collected information on all 5
self-care activities of the Whole Health model, we used the
2017 National Health Interview Survey (NHIS) to measure
the prevalence of mind-body therapies, adequate sleep,
psychological stress, and physical activity, and the 2017
Behavioral Risk Factor Surveillance System (BRFSS) to
assess regular vegetable and/or fruit consumption. We se-
lected 2017 because it represented the most recent available
data on Whole Health self-care activities.

We harmonized measures in the 2 datasets, and variables
were recoded to have the same categories or levels between
the NHIS and the BRFSS. The study samples were restricted
to adults without missing data on Whole Health self-care
activities and multimorbidity variables and without missing
age (BRFSS 2017). The analytical samples comprised
25, 133 adults from the NHIS and 343 341 adults from the
BRFSS, representing about 231.8 million and 183 million
adults, respectively.

Measures

Dependent Variables
NHIS-2017 - Mind-body therapies (Yes/No). Adults who

practiced mantra, mindfulness, and spiritual meditation23 or
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meditation through Yoga, Tai chi, Qigong, or guided imagery
during the past 12 months were considered to use mind-body
therapies.

NHIS 2017 - Adequate Sleep (Yes/No). We defined ade-
quate sleep using the duration of sleep based on the consensus
statement of the American Academy of Sleep Medicine and
Sleep Research Society.24 Based on the question “On aver-
age, how many hours of sleep do you get in a 24-hour pe-
riod?”, we classified adults with at least 7 hours of sleep per
night as having adequate sleep.

NHIS 2017 - Adequate Physical Activity (Yes/No). Adequate
physical activity was derived from questions about fre-
quency, duration, and intensity of leisure time physical
activity and strength training reported weekly. Using the
2008 Physical Activity Guidelines for Americans,25 adults
with at least 150 minutes of moderate-intensity activity per
week or who engaged in muscle-strengthening activities at
least 2 times per week were considered to have adequate
physical activity.26

NHIS 2017 – Low or No Psychological Distress (Yes/No). A
person’s mental health was measured by the Kessler Psy-
chological Distress Scale (K6). The K6 consists of 6 ques-
tions on nervousness, hopelessness, worthlessness, restless/
fidgety, sadness not able to be alleviated, and struggling in
effort during the past 30 days.27 Each question is scored from
0 (None of the time) to 4 (All of the time) and the sum of these
scores range from 0 to 24. Based on a study that validated a
sub-threshold cut point for moderate distress, we classified
adults with scores less than 5 as having low psychological
distress.28

BRFSS 2017 - Regular vegetable and/or fruit consumption
(Yes/No). As of 2017, BRFSS now asks 6 questions as part
of their dietary module.29 These questions ask how
frequently a respondent consumed different types of fruits
and/or vegetables in the previous 30 days. In the absence of
more comprehensive dietary questions, this study defined
individuals with “regular vegetable and/or fruit consumption”
as those who had at least 1 fruit and vegetable per day in the
past 30 days.

Key Independent Variable: Multimorbidity (Yes/No)

This article defined multimorbidity as the co-occurrence of
2 or more chronic conditions in a single individual.30

Multimorbidity was measured with an indicator variable
1 representing the presence of multimorbidity and 0 rep-
resenting no multimorbidity. Adults with 2 or more of the
following chronic conditions in BRFSS and NHIS (ar-
thritis, asthma, cancer, chronic kidney disease, chronic
obstructive pulmonary disease, diabetes, hyperlipidemia,
hypertension, heart disease, and stroke) were classified as

having multimorbidity. These chronic conditions were
based on the availability of data as well as the framework
for managing multiple chronic conditions for research,
program, and policy.31

Other Explanatory Variables

For adjusted analyses, we controlled for biologic factors,
socioeconomic factors, and lifestyle factors. Biological
factors included: sex (male/female); age in years (18-39,
40-49, 50-64, 65+); and race/ethnicity (White, African
American, Hispanic/Latino, Other). Socioeconomic factors
included: education (less than high school, high school,
some college, college); health insurance status (yes, no);
poverty relative to the federal poverty line (FPL) for NHIS
(<100% FPL, 100-200% FPL, 200-400% FPL, >400%
FPL); and annual household income for BRFSS (less than
$10k, $10k-25k, $25-75k, >$75k). Social support included
marital status (married, never married, divorced/widowed/
separated). Lastly, lifestyle factors included obesity (under/
normal weight, overweight, obese); smoking status (cur-
rent, former, never); and alcohol use, which differed be-
tween surveys. For NHIS, alcohol use was measured as
former, current, or never, whereas for BRFSS, it was
measured as heavy drinking, moderate drinking, or no
drinking. We also included a variable for the respondent’s
region (Northeast, Midwest, South, West). We included a
missing indicator for variables with missing data. Although
missing data were included in the analysis, we did not
present them in tables.

Statistical Analyses

Statistically significant group differences in Whole Health
self-care activities by multimorbidity status were tested with
Rao-Scott chi-square tests. Adjusted relationships of multi-
morbidity with Whole Health activities were tested with
separate multivariable logistic regressions on each of the
Whole Health activities. In these logistic regressions, we
controlled for age, sex, race/ethnicity, education, income,
health insurance, obesity, smoking, and region.We conducted
the regression analysis using multiple models to examine
changes in the association of multimorbidity with Whole
Health activities. The first model included only multi-
morbidity (Yes/No) as an independent variable. In the second
model, we adjusted for multimorbidity, sex, age, race and
ethnicity, education, and poverty status. The third model was
fully adjusted for multimorbidity, sex, age, race and ethnicity,
education, poverty status, health insurance, marital status,
body mass index, current smoking, alcohol use, and region.

To account for the complex survey design of the NHIS, we
used SAS survey procedures with clustering, strata, and
weights.32 Statistical analysis with BRFSS used the final
weights provided in the dataset to generalize from the sample
to the population.33
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Results

Table 1 summarizes respondent characteristics in terms of
sex, age, race and ethnicity, education, marital status, and
health insurance in the BRFSS and NHIS. In general, the
characteristics were similar between the NHIS and the
BRFSS. The prevalence rates of Whole Health activities
were: 24.4% (mind-body therapies), 63.9% (adequate sleep),
78.4% (no or low psychological distress), 57.1% (adequate
physical activity), and 55.6% (regular vegetable and/or fruit
consumption).

Multimorbidity and Whole Health Activities

We observed statistically significant differences (P < .001) in
all measures of Whole Health activities by multimorbidity
status (Table 2). A lower percentage of adults with multi-
morbidity used mind-body therapies (22.9% vs 25.5%), had
adequate sleep (58.2% vs 67.1%), had adequate physical
activity (48.2% vs 62.1%), low to no psychological distress
(71.8% vs 82.1%), and reported having a regular vegetable
and/or fruit consumption (54.2% vs 56.6%) compared to
those without multimorbidity. Based on NHIS, only 7.1% of
those with and 11.1%without multimorbidity reportedWhole
Health in all 4 Whole Health activities.

In unadjusted logistic regressions (Table 3), individuals
with multimorbidity were significantly less likely than those
without multimorbidity to use mind-body therapies (UOR =
.87, 95%CI .81-.94), get adequate sleep (OR = .68, 95%CI
.64-.73), have no or low psychological distress (UOR = .56,
95%CI .51-.60), get adequate physical activity (UOR = .56,
95%CI .53-.60), and have regular vegetable and/or fruit
consumption (UOR = .91, 95%CI = .88, .94).

Fully adjusted multivariable regression analyses in Table 3
revealed similar results for adequate sleep (AOR = .64, 95%

Table 1. Description of Selected Characteristics of Respondents.
Adults (age ≥ 18 Years). National Health Interview Survey (NHIS)
2017 and Behavioral Risk Factor Surveillance System (BRFSS) 2017.

NHIS BRFSS

N Wt.% N Wt.%

All 25 133 100 343 341 100
Multimorbidity

Yes 10 502 36.0 176 655 40.8
No 14 631 64.0 170 374 59.2

Sex
Female 13 772 51.8 193 911 51.9
Male 11 361 48.2 149 430 48.1

Age groups
18-39 Years 8134 38.5 69 155 35.2
40-49 Years 3634 16.1 42 599 15.6
50-64 Years 6535 25.6 106 875 27.3
65 years or older 6830 19.8 124 712 21.9

Race and ethnicity
White 17 765 64.8 264 915 64.4
African American 2737 12.0 25 097 10.7
Hispanic/Latino 3052 16.0 26 012 15.9
Other race 1579 7.1 22 489 7.5

Marital status
Married 12 634 60.3 192 729 56.2
Div/Sep/Wid 6772 16.9 96 782 20.6
Never married 5687 22.6 52 512 22.8

Education
Less than HS 2769 11.6 22 292 12.5
High school 5999 23.9 90 794 27.6
Some college 7840 30.3 96 685 31.9
College 8455 33.9 132 939 27.8

Poverty status
<100% FPL 3234 10.9 32 636 12.4
100-<200% 4238 15.8 57 013 15.7
200-<400% 6715 26.9 93 729 25.9
≥ 400% 9520 40.4 79 048 18.5

Health insurance
Insured 22 823 90.0 317 460 88.4
Not insured 2233 10.0 24 885 11.2

Used mind-body therapies
Yes 6347 24.4 — —

No 18 786 75.6 — —

Adequate sleep
Yes 16 043 63.9 — —

No 9090 36.1 — —

Adequate physical activity
Yes 14 104 57.1 — —

No 11 029 42.9 — —

Low or No psychological distress
Yes 19 580 78.4 — —

No 5553 21.6 — —

Number of Whole Health activities met
None 1210 4.6 — —

One 4554 17.7 — —

(continued)

Table 1. (continued)

NHIS BRFSS

N Wt.% N Wt.%

Two 9069 36.7 — —

Three 7818 31.3 — —

All 4 2482 9.7 — —

Regular vegetable and/or fruit consumption
Yes — — 201 284 55.6
No — — 142 057 44.4

Based on 25 133 adult respondents (age 18 years or older) from the National
Health Interview Survey and 343 341 adult respondents from the Behavioral
Risk Factor Surveillance System. Due tomissing data in BRFSS 2017 (Race and
Ethnicity, Marital status, Education, and health insurance) and NHIS 2017
(Marital status, Education, and health insurance), the percentages may not
total 100%.
Div/Sep/Wid: Divorced/Separated/Widowed; FPL: Federal Poverty Line; N:
Unweighted number of individuals in a category. Wt. %: Weighted; HS: High
school.
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CI = .59-.69), no or low psychological distress (AOR = .41,
95% CI = .37-.45), adequate physical activity (AOR = .82,
95% CI .76-.88), and regular vegetable and/or fruit con-
sumption (AOR = .91, 95% CI = .88-.94). However, the
adults with multimorbidity had higher odds of mind-body
therapy use in the fully adjusted model (AOR = 1.19, 95%
CI = 1.09, 1.31). An examination of model 2 suggests that
adjustment for education reversed the association, and
adults with multimorbidity were more likely to use mind-
body therapies (AOR = 1.11, 95% CI 1.01-1.21).

Discussion

The power of Whole Health activities in terms of self-care as
1 of the pillars of a Whole Health model has been well
documented in the scientific literature.34 In this article, we
examined the prevalence and association of multimorbidity
withWhole Health activities as part of aWhole Health model.
The prevalence rates found in our study were consistent with
those from prior published studies that have separately

analyzed self-care activities. For example, Malecki et al,
described that physical inactivity in the United States ranges
from 17.3% to 47.7%,35 while the CDC states 31.6% of adults
get insufficient sleep according to NHIS data from 2011-
2014.36

In fully adjusted analyses, adults with multimorbidity
were found to have lower odds of Whole Health activities
compared to the no multimorbidity group except for mind-
body therapies. Our study findings also highlight how the
adjustment of other independent variables changed the
strength and directions of associations of multimorbidity with
the type of Whole Health activities. For example, adjusting
for age and socioeconomic status, the association of multi-
morbidity with sleep, psychological distress, and diet was
exacerbated. However, the same factors attenuated the as-
sociation of multimorbidity with physical activity and
changed the direction of the association with mind-body
therapies. These findings suggest that socioeconomic fac-
tors differentially contribute to the association of multi-
morbidity with Whole Health activities. Therefore, programs

Table 2. Prevalence of Whole Health Activities by Multimorbidity Status. Among Adults (age ≥ 18 years). National Health Interview Survey
(NHIS) 2017 and Behavioral Risk Factor Surveillance System (BRFSS) 2017.

Variable

Multimorbidity No Multimorbidity

Chi-sq P-ValueN Wt.% N Wt.%

NHIS 2017
NHIS ALL 10 502 36.0 14 631 64.0
Used mind-body therapies 10.336 <.01
Yes 2429 22.9 3918 25.2
No 8073 77.1 10 713 74.8

Low or No psychological distress 252.822 <.001
Yes 7606 71.8 11 974 82.1
No 2896 28.2 2657 17.9

Adequate sleep 143.245 <.001
Yes 6237 58.2 9806 67.1
No 4265 41.8 4825 32.9

Adequate physical activity 281.606 <.001
Yes 4889 48.2 9215 62.1
No 5613 51.8 5416 37.9

Number of Whole Health activities met 532.481 <.001
None 809 7.9 401 2.8
One 2393 22.6 2161 14.9
Two 3870 37.0 5199 36.5
Three 2692 25.4 5126 34.7
All four 738 7.1 1744 11.1

BRFSS 2017
BRFSS ALL 176 655 40.8 170 374 59.2
Regular vegetable and/or fruit consumption 39.108 <.001
Yes 100 075 54.2 101 209 56.6
No 74 824 45.8 67 233 43.4

Based on 25 133 adult respondents (age 18 years or older) from NHIS and 343 341 adult respondents from the BRFSS. Mind-body therapies, low or no
psychological distress, adequate sleep, adequate physical activity, and the number of Whole Health self-care activities were measured using NHIS 2017, and
regular vegetable and/or fruit consumption was measured using BRFSS 2017. Statistical significance is based on Rao-Scott Chi-square tests.
N: Unweighted number of individuals in a category. Wt. %: Weighted column percent.
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and policies promotingWhole Health activities must consider
these nuanced relationships.

Our study results with respect to psychological distress
are consistent with global studies in which multimorbidity
has been found to be associated with psychological
symptoms in 42 countries.37 Although the causal pathways
connecting multimorbidity to psychological stress are
complex with numerous interacting factors such as lifestyle
choices, and genetic, environmental, social, and behavioral
factors,38 our findings suggest monitoring mental health
below the threshold for mental health disorders offers
potential opportunities for early prevention.39 In this
context, the healthcare systems can provide support ser-
vices to mitigate the effects of stress among adults with
multimorbidity.

Our study found that those with multimorbidity were less
likely to engage in recommended physical activities, even
though associations with exercise and improvement of life
expectancy in those with multimorbidity have been docu-
mented.40 It is possible that pain and functional limitations
may limit the participation of adults with multimorbidity in
physical activities.41,42 Low-impact activities such as water-
based programs or stationary biking, or meditation-based
activities such as yoga and Tai Chi are physical interven-
tions that can be recommended for patients with chronic
conditions if their abilities and conditions allow.43

Inadequate sleep has been linked to the development of
chronic conditions such as diabetes, hypertension, and heart
disease.44 Moderate-severe sleep disturbances have also been
associated with a higher speed of chronic disease accumu-
lation, regardless of confounders.45 A low percentage of
adults with multimorbidity in our study had adequate sleep,
similar to results found in prior studies. Additionally, dietary
intake is central to overall health, and in our study, a lower
proportion of adults with multimorbidity were less likely to
report having regular vegetable and/or fruit consumption. Our
findings are consistent with a cross-sectional study conducted
by Dekker et al.,46 where it was noted that higher adherence to
a dietary pattern characterized by high intakes of meats,
alcohol, potato, and also a “snack pattern” was associated
with an increased prevalence of multimorbidity. Diet and
sleep are closely related as studies have observed consistent
associations with short sleep duration, higher caloric intake,
higher absolute intake of fat, lower fruit intake, and lower
quality diets. Therefore, Whole Health promotion strategies
targeted at improving dietary intake and implementing
cognitive behavioral therapy to help with insomnia should be
considered in those with multimorbidity.

Previous research has documented a wide range of barriers
to Whole Health activities among adults with multi-
morbidity.47 These barriers suggest a multitiered and com-
prehensive approach such as the 1 proposed by the VA, where

Table 3. Odds Ratios and 95% Confidence Intervals (CI). From Separate Logistic Regressions on Whole Health Activities. Adults (age ≥
18 years). National Health Interview Survey (NHIS) 2017 and Behavioral Risk Factor Surveillance System (BRFSS) 2017.

Variable

Model 1 Model 2 Model 3

UOR (95% CI) AOR (95% CI) AOR (95% CI)

NHIS 2017
Dependent variable: Mind-body therapies used

Multimorbidity
Yes .87 (.81-.94) 1.11 (1.01-1.21) 1.19 (1.09-1.31)
No (Reference)

Dependent variable: Adequate sleep
Multimorbidity

Yes .68 (.64-.73) .60 (.55-.65) .64 (.59-.69)
No (Reference)

Dependent variable: Low or No psychological distress
Multimorbidity

Yes .56 (.51-.60) .38 (.35-.42) .41 (.37-.45)
No (reference)

Dependent variable: Adequate physical activity
Multimorbidity

Yes .56 (.53-.60) .74 (.69-.80) .82 (.76-.88)
No (reference)

BRFSS 2017
Dependent variable: Regular vegetable and/or fruit consumption

Multimorbidity
Yes .91 (.88-.94) .85 (.82-.88) .91 (.88-.94)
No (reference)
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a health system provides comprehensive support based on an
individual’s values, needs, and goals to promote Whole
Health activities.7 The comprehensive approach utilizes pa-
tient engagement support through education, wellness pro-
grams, and clinical care.7

Regarding study strengths, we used nationally represen-
tative data sets to analyze a comprehensive list of factors
associated with Whole Health. This study also adds to the
limited body of evidence on the direct analysis and preva-
lence of Whole Health activities. Those with multimorbidity
had lower odds of adequate sleep, physical activity, regular
consumption of vegetables and/or fruits, utilization of mind-
body therapies, and low or no psychological distress. As
published literature suggests that multimorbidity is associated
with unfavorable clinical outcomes, integration and im-
provement of Whole Health activities for the prevention and
management of multimorbidity may be beneficial.

Our study did have some notable limitations. This was a
cross-sectional study design in which self-reported data is
subject to recall data. A noteworthy finding is that we needed
to analyze 2 different datasets to estimate the state of Whole
Health self-care among adults in the U.S. Widespread
adoption of the Whole Health model will require scientific
evidence on its beneficial effects. Building such an evidence
base is not possible without data on standardized measures of
Whole Health. Unfortunately, beginning in 2019, NHIS has
also moved away from collecting information on some of
these measures every year. For example, data on psycho-
logical distress will be collected once in 3 years - 2019, 2022,
and 2025. Thus, our findings suggest that research efforts and
investment need to be made to collect nationally represen-
tative data on all Whole Health measures during the same
time period. We support a call to action for collecting
standardized Whole Health measures in datasets sponsored
by federal agencies.

Conclusion

Approximately one in 3 adults had multimorbidity. Adults
with multimorbidity were less likely to report Whole Health
activities, suggesting a system of support that moves away
from a disease orientation to health promotion is needed. In
addition, no 1 dataset collected information on all 5 activities
of Whole Health activities during the same year. Therefore,
we suggest collection of standardized measures on Whole
Health activities for healthcare research, programs, and
policies.

Based on 25 133 adult respondents (age 18 years or older)
from the NHIS 2017 and 343 341 adult respondents from the
BRFSS 2017. Model 1 adjusted only for multimorbidity
variable. Model 2 adjusted for multimorbidity, sex, age, race
and ethnicity, education, and poverty status. Model 3 is fully
adjusted for multimorbidity, sex, age, race and ethnicity,
education, poverty status, health insurance, marital status,
body mass index, current smoking, alcohol use, and region.
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