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Abstract 
Physical function is an accepted predictor of health outcomes in the adult population. Remaining physically active throughout the lifespan may 

aid in preserving physical function. Commonly reported causes of decreased physical activity include lack of motivation, support, and knowledge. 
Studies have shown health coaching is an effective tool for improving physical activity and health outcomes in older adults and those with chronic 
diseases. Research is lacking on the effectiveness of health coaching in younger, healthy populations.

Purpose: To evaluate the impact of health coaching or health education on physical function among adults.

Methods: Adults 45-75 were randomly sorted to a health coaching (HC) (N:112; age:62.4±7.7) or a health education (HE) (N:104; age:61.5±8.8) 
intervention for 12 months. Participants completed physical function assessments including standing balance, handgrip, chair stands, habitual walk, 
and 6-minute walk along with body composition testing at baseline and 12 months. 2x2 factorial ANOVAs were used to determine if there was a 
group by time interaction effect for any dependent variable after 12-months of intervention.

Results: There were no group by time interaction effects revealed for physical function or body composition variables after 12 months of 
intervention. Main effects for time were shown for lean mass, handgrip, chair stands, and 6-minute walk with those in HC expressing greater 
improvements when compared to HE.

Conclusion: Although results indicate both HC and HE are effective means of improving physical function in adults, HC revealed improvements 
to a greater extent than HE.   
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Introduction

The population over the age of 60, commonly known as older 
adults, is rapidly growing worldwide [1,2]. Concurrently, there are  

 
also increases in the number of individuals with chronic diseases 
and disabilities [2]. Although causes for chronic diseases and 
disabilities are multifactorial, it is widely accepted that physical 
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function, or the ability to perform basic and instrumental activities 
of daily living throughout the lifespan, is a predictor of health 
outcomes in the adult population [2-7]. Preserving physical activity 
later in life may aid in maintaining physical function, slowing age-
related declines in physical abilities, and in preventing chronic 
disease and disabilities [3,5,8-10]. Although some age-related 
declines are expected (sarcopenia, bone mineral density loss, gait 
changes), it is possible to prevent or slow the progression, while 
preventing the onset of chronic diseases [2,5,8,11-14].

Age is positively associated with low levels of physical activity, 
with individuals in the older adult population reporting the lowest 
level of physical activity when compared to young and middle-aged 
adults [2,15]. It is estimated that 23% of adults do not meet the 
World Health Organization recommendations for physical activity, 
even though the benefits of physical activity are well established 
[2,16]. Commonly reported reasons for sedentary behavior include 
lack of motivation, support, resources, and knowledge [15]. 
Instituting physically active lifestyles and implementing regular 
exercise starting at younger ages could prevent chronic disease 
and help maintain physical function late in life [4,10,16,17]. With 
healthcare costs on the rise, it is essential that inexpensive, scalable, 
effective interventions are available to individuals of all ages to help 
decrease sedentary activity and maintain physical function later in 
life [8,15,16].

Health coaching is gaining attention as a cost-effective means 
of modifying lifestyle behaviors [10,18-21]. As opposed to a “one 
size fits all” program for health-related changes, health coaching 
uses motivational interviewing techniques allowing individuals 
to set solution-based goals in order to achieve healthy lifestyle 
modifications [10,20,22,23]. Health coaching introduces health 
education with the aid of a qualified professional who discusses 
current health status, provides recommendations for lifestyle 
modifications, assists with individualized goal setting, identifies 
challenges, and provides guidance, motivation, and encouragement 
throughout the program [10,19,22-27]. The goal of a health coach 
is to enhance the well-being of individuals by meeting them where 
they are in the behavior change process [10,26,27]. Throughout the 
health coaching program, the health coach will revisit each lifestyle 
domain, offer new recommendations for lifestyle modifications, and 
allow the individual to move forward at their own pace. This allows 
individuals to develop accountability for their health behaviors 
through self-discovery of strengths and weaknesses [9,13-16,18-
20]. 

To date, several studies have investigated the potential health 
benefits of lifestyle modifications with the aid of health coaching 
among individuals with chronic disease and among older adults. 
Health coaching interventions are effective for improving body 
weight, blood pressure, HDL levels, and physical activity among 
these populations [10,20,23-28]. As previously stated, sedentary 
behavior is an issue throughout adulthood yet, few studies have 
investigated the benefits of health coaching in populations outside 
of older adults [29]. The purpose of the current investigation was to 
evaluate the impact of health coaching on physical function among 
adults aged 45-75.

Methods
Study Design and Participants

This was a randomized controlled trial (RCT) consisting of male 
and female participants 45-75 years. Prior to study enrollment, 
participant ID numbers were randomized as being health coaching 
(HC) or health education (HE). As participants were enrolled, 
they were randomly assigned to a participant ID number which 
assigned them to HC or HE. Participants were recruited from 
Northwest Arkansas and surrounding areas (Arkansas, Oklahoma, 
Texas, Missouri) via advertisements broadcast on local radio 
stations, including National Public Radio (NPR), social media 
advertisements, and word-of-mouth. Participants reported at two 
time points (Time 1 = baseline and Time 2 = 12 months after Time 
1). At each time point, biometric data, including height, weight, and 
body composition, were collected. Participants also completed a 
series of physical function assessments including standing balance, 
repeated chair stands, handgrip, 4-meter (4m) habitual walking 
trials, and a 6-minute walking assessment. This study was non-
blinded as researchers were required to educate participants on 
the requirements of their randomly assigned groups and how to 
access the health coach (HC participants) after their Time 1 visit 
along with following up on HC compliance at Time 2.

Inclusion Criteria

The data collected and analyzed for this study were collected 
as part of the larger DC MARVel study [21]. Participants of this 
study were required to be between the ages of 45-75 years at 
Time 1 and be able to participate in light to moderate physical 
activity. Participants of the study were enrolled because they were 
considered at risk for Alzheimer’s Disease (AD) and were required 
to have at least 2 positive risk factors for AD including a BMI 
between 18.5-39.3 kg/m2, a history of diabetes, hypertension, or 
high cholesterol. Furthermore, participants were required to have 
no more than 1 protective factor for AD, which included high level of 
physical activity, high fish consumption, or a high level of cognitive 
engagement [21]. Individuals who had a physician diagnosis of a 
mental health condition, neurologic condition, dementia or mild 
cognitive impairment, had a recent cardiovascular event, or who 
were already participating in another lifestyle change program were 
excluded from the study [21]. Prior to Time 1 testing, participants 
who met inclusion criteria and completed the informed consent 
were randomly assigned to HC or HE [21]. 

Body Composition Assessment

Body weight and height were measured on a Detecto Physician’s 
Scale (Detecto, Webb City, MO). BMI was calculated as body mass 
(kg) over height (m2) [30]. Body composition was evaluated 
using a Prodigy TM Dual-energy x-ray absorptiometry unit (Lunar 
Corporation, Madison, WI) [21].

Short Physical Performance Battery (SPPB)

 Physical function was assessed using the Short Physical 
Performance Battery (SPPB) protocol [31]. The SPPB protocol is 
commonly used to measure lower extremity physical performance 
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and is a reliable and valid predictor of physical function, fall risk, 
and all-cause mortality [6, 32, 33]. Assessments of this protocol 
are scored individually and complied into one score ranging from 
0 (worst) to 12 (best). This protocol examines standing balance 
by having the participants stand with feet side-by-side, a semi-
tandem position, and then a tandem position. The amount of time 
the participant holds each stand determines the score (10 second 
maximum). Lower extremity endurance was assessed using 
repeated chair stands. Using a stable, straight-back chair with a 
seat height of 0.43m, participants were instructed to sit in the chair 
with feet firmly on the floor with arms and hands crossed over the 
chest and then stand up and sit back down as quickly as possible 
five times consecutively. The score for the assessment is based on 
the amount of time (seconds) it takes the participant to complete 
five full stands. Lastly, walking speed was assessed with a 4-meter 
habitual walk which took place in a well-lit, flat-surfaced hallway 
with the start and finished clearly marked with unraised lines in 
the floor and orange cones. Scoring was determined by how long 
(seconds) it took to complete 4 meters at a habitual walking pace 
[31].

Upper Body Strength 

Handgrip testing has been used as a reliable and valid 
assessment of upper body muscular strength and has been shown 
to be an effective measure of functional fitness in adults [13, 34]. A 
Takei hand grip dynamometer (Takei Scientific Instruments Co, Ltd), 
appropriately set to accommodate each participant’s hand size, was 
used to complete testing. Participants were instructed to maximally 
squeeze for 3 seconds. The score provided by the unit (kg) was 
recorded by a researcher, and they were instructed to duplicate the 
same procedure on the other hand. Testing was completed three 
times on each hand with a 1-min rest between trials. For analyses, 
the average score of the three trials was calculated for each hand, 
and then the average of the two hand scores was used to create one 
score for handgrip total score [30].

Aerobic Fitness

Cardiovascular endurance was assessed by a 6-minute walking 
trial, which is a reliable and valid measure of aerobic fitness and 
can be administered to individuals with a broad range of aerobic 
capabilities [33, 35]. Two cones were placed 25m apart in a well-lit 
hallway and participants were instructed to walk laps around the two 
cones resulting in a 50m lap. Participants were given instructions to 
complete as many laps as they could, while maintaining a walking 
form (1 foot on the ground), in 6 minutes. At the conclusion of the 
6 minutes, participants were verbally instructed to stop where they 
were and if they stopped between the two cones, the researcher 
measured the remaining distance of the lap to precisely record the 
distance completed [21].

Health Coaching (HC)

Participants assigned to HC had access to a personal health coach. 
Health coaching sessions were scheduled every 6-8 weeks with 
each session lasting 30-45 minutes, via videoconferencing. The 
focus of health coaching was to improve lifestyle domains including 

physical activity, nutrition, sleep, stress, social engagement, and 
cognition. The health coach educated participants on each of these 
domains and provided lifestyle recommendations which could 
benefit them individually. Each participant was allowed to select 
one or more lifestyle domains they wanted to work on, allowing 
them to determine where they felt most ready to make lifestyle 
changes. The health coach guided each participant through the 
goal setting process, addressed barriers to change, and provided 
encouragement throughout the study. As goals were achieved, 
participants were encouraged to set new goals and to explore 
lifestyle changes in alternate domains. Along with scheduled 
meetings, participants received asynchronous chat messages from 
the health coach and educational articles on lifestyle modifications. 
HC participants were informed that they could reach out to the 
health coach with questions via chat messages any time throughout 
the study [21].

Health Education (HE)

Participants assigned to HE received email communications 
every 2 weeks including information on the same health-related 
lifestyle domains as HC along with benefits and strategies of 
lifestyle changes [21].

Statistical Analysis
All data analyses were performed using SPSS 28 (IBM Corp, 

Armonk, NY). Means, standard deviations, and confidence intervals 
(95%) were calculated for baseline demographics, anthropometric 
variables, and dependent variables. An independent samples 
t-test was used to determine if there were differences in baseline 
variables between HC and HE groups. A 2x2 mixed factorial ANOVA 
(intervention x time) was utilized to determine if differences in 
physical function scores collected at Time 1 and Time 2 were 
dependent on intervention group (HC or HE). Participants with 
missing data points in a dependent variable were excluded from 
data analysis of that variable. An alpha level of .05 was used for all 
analyses.

Relevant assumptions were checked prior to inferential 
statistical analyses. Normality was assessed using Shapiro-Wilks 
tests with the distribution of data in several cells being found 
to be significantly different from normal distribution (p < .05). 
However, skewness and kurtosis values were not extreme and 
the assumption of homogeneity of variance (HOV) was met in all 
cases. Since normality was violated, HOV was checked for each 
dependent variable using a Brown-Forsythe test and in all cases, the 
assumption of HOV was met (p > .05). ANOVA is robust to violations 
of normality in this context [36].

Results
A total of 216 participants completed Time 1 testing for this 

study (female =157; male=59) with a total of 187 participants 
completing Time 2 (female = 133; male = 54) for an 87% attrition 
rate over 12-months. Overall sample demographic statistics are 
presented in (Table 1). Independent samples t-test revealed there 
were no Time 1 differences in BMI (t(214)=1.23, p=.22), total 
body fat percentage (t(214)=0.15, p=.68), hand grip (t(214)=.065, 
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p=.95), chair stands (t(214)=-0.97, p=.33), habitual walk (t(214)=-
1.1, p=.27), 6-minute walk (t(214)=1.5, p=.143), or SPPB scores 
(t(214)=.35, p=.73) between groups. Independent samples t-test 

showed that there was a significant difference in Time 1 tandem 
stands between groups with HC performing significantly better 
when compared to HE (t (212) =-2.1, p<.05).

Table 1: Baseline Demographic Descriptive Statistics (n = 216).

 Health Coaching (n = 112) Health Education (n = 104)

   95% Confidence Interval   95% Confidence Interval  

Variable Mean SD Lower Bound Upper Bound Mean SD Lower Bound Upper Bound p-value

Age (years) 62.4 7.7 60.9 63.8 61.5 8.8 59.8 63.2 0.23

Height (cm) 167.5 9.3 165.7 169.1 167.5 9 165.8 169.3 0.55

Weight (kg) 86.2 20.1 82.4 89.9 83.5 16 80.4 86.6 0.04

Mean scores for anthropomorphic statistics for HC and HE from 
Time 1 to Time 2 are presented in (Table 2). A 2x2 mixed factorial 
ANOVA showed no statistically significant interaction effect of body 
weight (F (1,184) =.03, p=.87), BMI (F (1,184) =.10, p=.75), or total 

body fat percentage (%BF) (F (1,177) =.09, p=.77) between groups. 
An overall main effect for time was observed for lean body mass 
(LBM) (F (1,177) =8.0, p<.05, ηp2=.04), with both groups increasing 
LBM from Time 1 to Time 2.

Table 2: Anthropomorphic Statistics.

 Health Coaching Health Education

 Mean ± SEE Mean ± SEE

Variable Time 1 Time 2 Change (%) p-value Time 1 Time 2 Change (%) p-value

Weight (kg) 85.6 ± 1.9 85.3 ± 2.0 0% .75 84.0 ± 1.9 83.5 ± 2.0 -1% .58

BMI (kg/m2) 30.5 ± .53 30.5 ± .58 0% .94 29.6 ± .54 29.4 ± .59 -1% .60

Total Body Fat (%) 41.6 ± .87 41.2 ± .89 -1% .35 41.0 ± .87 40.8 ± .88 0% .59

Lean Mass (kg)* 47.1 ± 1.1 47.6 ± 1.1 1% .07 47.4 ± 1.1 47.9 ± 1.1 1% .03

Data presented at mean ± standard error estimate  

*Indicates a main effect for time 

Physical function variables with mean scores from Time 1 to 
Time 2 are presented in (Table 3). All participants who completed 
assessments were able to complete 10 seconds of a side-by-side 
stand at Time 1 and Time 2. Among physical function assessments, 
2x2 mixed factorial ANOVAs revealed no statistically significant 
interaction effects of semi-tandem stands (F(1,183)=.97, p=.33), 
tandem stands (F(1,181)=.29, p=.59), handgrip (F(1,182)=1.1, 
p=.30), chair stands (F(1,183)=.43, p=.51), 4m habitual walk 
(F(1,180)=3.20, p=.08), or SPPB scores (F(1,181)=.06, p=.80). A lack 
of significant interaction in these variables indicates longitudinal 

changes in the outcomes were not dependent upon group. It is 
worth noting that although the time*treatment interaction effect 
was not significant for a 6-minute walk, pairwise comparison 
revealed that only HC produced a statistically significant increase 
from Time 1 to Time 2 (p=.03). Similarly, there was not a significant 
time*treatment interaction found for 4m walk; however, HC was 
trending towards a significant interaction (p=.07). Results showed 
HC decreased time to complete 4m while time to complete for HE 
remained the same. 

Table 3: Physical Function Statistics.

 Health Coaching Health Education

 Mean ± SEE Mean ± SEE

Variable Time 1 Time 2 Change (%) p-value Time 1 Time 2 Change (%) p-value

Tandem Stand (seconds) 9.91 ± .12 9.56 ± .18 -4% 0.1 9.59 ± .12 9.39 ± 0.18 -2% 0.39

Handgrip (kg)* 28.4 ± 0.93 30.6 ± 1.2 8% 0.79 29.8 ± .95 30.8 ± 3% 0.2

Repeated Chair Stands 
(seconds)* 10.87 ± .31 9.55 ± .32 -12% 0 10.36 ± .32 9.29 ± 0.32 -10% 0

4m Habitual Walk (seconds) 3.25 ± .05 3.16 ± .05 -3% 0.05 3.12 ± .05 3.15 ± 0.05 1% 0.53
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6-minute Walk (m)* 525.2 ± 8.1 538.6 ± 8.6 3% 0.03 547.7 ± 8.2 554.6 ± 8.7 1% 0.27

SPPB scores* 11.2 ± 1.0 11.5 ± 0.87 3% 0.04 11.3 ± 1.0 11.5 ± 0.85 2% 0.1

Data presented as mean + standard error estimate 

* Indicates a main for time

There was an overall main effect for time in total handgrip (F 
(1,182) =8.49, p<.05, ηp2=.04), chair stands (F (1,183) =39.18, 
p<.001, ηp2=.18), 6-minute walk (F (1,179) =5.42, p<.05, ηp2=.03), 
and SPPB (F (1,181) =6.99, p<.05, ηp2=.04).  In all variables, both 
HC and HE significantly improved performance from Time 1 to 
Time 2. 

There were no significant time*treatment interaction or main 
effects revealed for side-by-side, semi-tandem, or tandem stands.

Discussion
The results of this study suggest that HC and HE interventions 

have the potential for improving physical function in adults 45-
75 years after 1 year. Previous research suggests an appropriate 
approach to improve physical function in older adults is to increase 
physical activity [2-5, 7, 17, 28, 34]. Health coaching is unique in 
that it allows individuals to set goals based on any health-related 
lifestyle domains [25, 27]. Previous literature supports the concept 
that improvement in one or more of these domains may result 
in improvement in others; however, it is still determined by each 
individual where their goals are focused [27]. As stated previously, 
health coaching can improve the health of individuals with chronic 
diseases and decreasing risk and severity of chronic disease can 
have a positive impact on physical function [3, 5, 8-10, 24-28].

Although there were no interaction effects found between 
groups in any dependent variable, it is important to note that in 
repeated chair stands, 4m habitual walk time, and 6-minute walk 
distance, HC improved to a greater extent than HE (Table 3). The 
SPPB is a measure of physical function along with being a tool used 
to predict fall risk and all-cause mortality in older adults [6,31,32]. 
Repeated chair stands, a measure of lower extremity power, and 
4m habitual walk, a measure of walking speed, are factors in SPPB 
with the 6-minute walk assessment being a validated predictor of 
cardiorespiratory fitness [21]. Significant changes in body weight 
were not observed for HC after 12 months of intervention; however, 
there was a decrease in %BF accompanied by an increase in LBM 
among HC participants. Decreasing %BF is another indicator of 
decreasing risk of chronic disease with increases in LBM suggesting 
an increase in strength and physical function [13, 37-40]. These 
findings are further supported by handgrip results. Both HC and HE 
improved handgrip scores after 12 months, but HC displayed an 8% 
increase while HE only showed a 3% increase. The improvements 
observed in repeated chairs stands, 4m habitual walk, 6-minute 
walk, handgrip, %BF, and LBM could predict improvement in 
physical function and all-cause mortality risk in HC to a greater 
extent than HE [6, 31, 32].

While health coaching has been studied more extensively 

in previous years, few studies have used health education 
as an intervention for improving health-related outcomes. 
Health education was provided in the form of periodic email 
communications including information on how HE participants 
could improve health-related lifestyle domains. Health education is 
commonly used in conjunction with health coaching interventions 
or physical activity interventions, similar to the current investigation 
[14, 21, 41]. This investigation and others have found similar 
results in that health education is beneficial in improving health 
and physical function, albeit with a smaller impact when compared 
to individuals who had more personalized attention through health 
coaching [14, 41].

A limitation of the current study is it is part of a larger study 
investigating the benefits of health coaching in individuals who 
are at-risk for AD [21]. Risk factors for AD include cognitive 
and physical health-related risks. This created a population 
of participants who displayed no physical health-related risk 
and some who did have physical health-related risks (diabetes, 
hypertension, hyperlipidemia, or obesity). Another limitation 
of this study was the broad age range of participants included in 
analysis. It has been shown that physical function decline occurs 
every decade after the young adult years making interventions 
to prevent decline as early as middle-age crucial to maintaining 
physical function later in life [4, 10, 15-17, 42]. Baseline physical 
function in middle-aged adults is higher than that of an older adult 
[2, 43]. Combining these populations in final analyses could explain 
the lack of significant changes after 12 months of intervention. 
Lastly, a “standard of care” intervention was utilized for this study. 
HE participants received educational emails every 2 weeks on 
improving health-related lifestyle domains. Since the purpose of 
the larger study (DC MARVel) is to examine the effects of health 
coaching on AD-risk, the participants of the study were motivated 
to mitigate AD risk with even those in HE is being motivated to take 
the education provided and put it into practice. These limitations 
could have potentially impacted the performance outcomes for 
the physical function variables. In conclusion, both HC and HE 
demonstrated improvements in physical function in adults 45-75 
after 12 months of intervention. Future studies should examine 
those free of chronic disease, middle-aged adults or older adults 
separately, and investigate the benefits of health education without 
the intervention of a health coach.
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