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Abstract
Background: Optimal mental health yields many benefits and reduced costs to employees and organizations; however, the
workplace introduces challenges to building and maintaining mental health that affect well-being. Although many organizations
have introduced programming to aid employee mental health and well-being, the uptake and effectiveness of these efforts vary.
One barrier to developing more effective interventions is a lack of understanding about how to improve well-being over time.
This study examined not only whether employer-provided coaching is an effective strategy to improve mental health and well-being
in employees but also how this intervention changes well-being in stages over time.
Objective: The goal of this study was to determine whether BetterUp, a longitudinal one-on-one virtual coaching intervention,
improves components of mental health and psychological well-being, and whether the magnitude of changes vary in stages over
time. This is the first research study to evaluate the effectiveness of professional coaching through three repeated assessments,
moving beyond a pre-post intervention design. The outcomes of this study will enable coaches and employers to design more
targeted interventions by outlining when to expect maximal growth in specific outcomes throughout the coaching engagement.
Methods: Three identical assessments were completed by 391 users of BetterUp: prior to the start of coaching, after approximately
3-4 months of coaching, and again after 6-7 months of coaching. Three scales were used to evaluate psychological and behavioral
dimensions that support management of mental health: stress management, resilience, and life satisfaction. Six additional scales
were used to assess psychological well-being: emotional regulation, prospection ability, finding purpose and meaning,
self-awareness, self-efficacy, and social connection.
Results: Using mixed-effects modeling, varying rates of change were observed in several dimensions of mental health and
psychological well-being. Initial rapid improvements in the first half of the intervention, followed by slower growth in the second
half of the intervention were found for prospection ability, self-awareness, self-efficacy, social connection, emotional regulation,
and a reduction in stress (range of unstandardized β values for each assessment: .10-.19). Life satisfaction improved continuously
throughout the full intervention period (β=.13). Finding purpose in meaning at work and building resilience both grew continuously
throughout the coaching intervention, but larger gains were experienced in the second half of the intervention (β=.08-.18), requiring
the full length of the intervention to realize maximal growth.
Conclusions: The results demonstrate the effectiveness of BetterUp virtual one-on-one coaching to improve psychological
well-being, while mitigating threats to mental health such as excessive and prolonged stress, low resilience, and poor satisfaction
with life. The improvements across the collection of outcomes were time-dependent, and provide important insights to users and
practitioners about how and when to expect maximal improvements in a range of interrelated personal and professional outcomes.
(J Med Internet Res 2021;23(7):e27774) doi: 10.2196/27774
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Introduction
Background
In recent years, the cost of mental health to organizations
worldwide has grown dramatically, with poor mental health
becoming one of the leading risks to worker well-being and
safety [1]. In the workplace, poor mental health, and its clinical
counterpart mental illness, can present significant challenges
to individual, team, and organizational functioning, with
approximately 19% of working adults in developed countries
suffering from a behavioral health disorder [2,3] and almost US
$1 trillion dollars in lost productivity to the global economy as
a result of depression and anxiety alone [4]. Importantly, many
of the symptoms associated with poor mental health do not rise
to the level of a clinical diagnosis. Even without reaching this
threshold, these symptoms can still be debilitating, or at least
disruptive, by impacting the daily lives and professional
contributions of those affected [5-9].
Just as poor mental health can cause personal and professional
problems, positive psychological well-being at work is
associated with a range of beneficial life outcomes. Such
benefits include greater happiness, improved health, and
increased longevity [10-14]. Improving mental health can also
yield benefits to organizations that transcend personal
well-being, which include higher levels of job satisfaction,
greater organizational commitment, increased work effort, lower
employee turnover, lower rates of absenteeism, and fewer
workplace accidents [15]. Boehm and Lyobumirsky [16]
suggested that happier employees display more citizenship
behaviors in the workplace, are better performers, and earn
higher salaries, demonstrating tangible benefits for themselves,
their colleagues, and their employers.
A multitude of employer-provided interventions have proven
to be beneficial in helping employees to both address poor
mental health and improve psychological well-being. Such
programs include workplace wellness programs, employee

https://www.jmir.org/2021/7/e27774

XSL• FO
RenderX

Jeannotte et al
assistance programs, mentoring programs, and employee affinity
groups [17-22]. The effectiveness of such interventions varies,
with usage and efficacy depending on employee uptake,
perceptions of stigma around seeking treatment or support, as
well as explicit or implicit signals from organizational leadership
[22-27]. However, almost nothing is known about how these
interventions differentially impact components of well-being
over time. This knowledge gap prevents deeper understanding
of how these interventions drive change at a level that can
ultimately inform the design of even more effective, targeted,
and personalized offerings.
In this study, we examined the longitudinal effectiveness of
BetterUp, a virtual one-on-one professional coaching platform
provided by employers to improve employee mental health and
well-being. Professional coaching as an employee benefit is
growing in popularity among employers with increasing
evidence about its effectiveness to help develop a range of
personal and professional mindsets and behaviors to include
those that support psychological well-being [28-30]. In
particular, BetterUp may overcome the limitations of other
employer-provided resources to improve mental health by
enabling support that is personalized to the employee, adapts
as their needs evolve, and provides access to a coach when and
where they need it— whether that be at work or outside of
work—avoiding potential stigma or perceptions that seeking
support could be viewed negatively by the employer.
We investigated the longitudinal and sequential impact of
BetterUp on a set of positive mental health outcomes and related
dimensions that help mitigate poor mental health. As shown in
Table 1, the measured outcomes were aligned to six dimensions
of positive psychological well-being [31] and three dimensions
that help to bolster positive mental health, while mitigating
negative mental health: stress management [32], resilience [33],
and life satisfaction [34]. Critically, maintenance or
improvement of each of these dimensions can directly impact
personal and professional success [35].
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Table 1. Alignment of study outcomes and associated measurement scales to dimensions from prior models of positive mental health and psychological
well-being.
Positive mental health and psychological well-being dimen- BetterUp dimensions
sions
Dimension

Definition

Dimension

Reliability
(Cronbach α)

Autonomy [31]

Self-determining and independent;
regulates behavior from within

Emotional regula- .84
tion

Items
(n)

Sample item

3

I have effective strategies for maintaining
control of my emotions

Environmental mas- Sense of competence in managing the Self-efficacy
tery [31]
context around them

.84

3

I believe I can achieve the things that I
really want in life

Self-acceptance [31] Positive attitude toward the self, including good and bad aspects

.70

4

I have a good sense of the things in life
that bring me joy

Holds beliefs that give life purpose; Purpose and
feels meaning in present and past life meaning

.92

3

The work I do makes an impact

Personal growth [31] Motivation for continued growth and Prospection
development

.87

3

I think about how to make the most out of
my future

Positive relations
with others [31]

Satisfying and trusting relationships, Social connection .80
understands give and take

3

I regularly interact with people who give
me support and encouragement

Stress [32]

Experience of tension as a result of
personal or work circumstances

Stress

.89

3

I experience a great deal of tension in my
daily life

Resilience [33]

Cope, recover, and grow from challenging circumstances

Resilience

.88

3

I recover quickly after stressful experiences

Life satisfaction

.84

2

To what extent are the things you do in
your life worthwhile?

Purpose in life [31]

Life satisfaction [34] Feeling of fulfillment in life

Selfawareness

Objectives
The goal of this study was to determine whether BetterUp, a
longitudinal one-on-one virtual coaching intervention, improved
components of mental health and psychological well-being, and
whether the magnitude of changes varied over time. Toward
this end, we examined the set of outcomes at three different
time points to map out the developmental timeline of the
professional coaching intervention provided by BetterUp. We
surveyed identical outcomes before coaching began, at baseline,
and then again at two subsequent time points after coaching
began to understand if coaching impacts specific mental health
and well-being outcomes, when significant changes occur, and
whether improvements are maintained over time.
To our knowledge, this is the first time the effectiveness of
professional coaching has been studied with more than two time
points (ie, a single baseline and one postcoaching assessment).
In particular, our novel use of multiple, repeated assessments
to understand the length of time it takes to maximize the benefits
of professional coaching for employees enables gaining unique
insight into the timeline to slow or prevent a decline in mental
health (eg, increasing stress) or bolster positive psychological
well-being in individuals. The outcomes of this study will enable
coaches and employers to design more targeted interventions
by determining when to expect maximal growth in specific
outcomes throughout the coaching engagement.

professional mental health and well-being outcomes of BetterUp
users. Although users are continuously engaged on the BetterUp
platform, we a priori set the data collection window for
approximately 1 year to allow sufficient time for users to
complete the program. For this study, program completion was
defined as completing at least eight coaching sessions, an initial
baseline assessment, additional assessments every 3-4 months
across two time points, and remaining active on the platform
for approximately 6 months. Participation on the platform was
voluntary and individuals had the option to stop using the
services at any time.
The use of human subject data was reviewed and determined
to be exempt by the Ethical and Independent Review Services
Institutional Review Board.

Intervention
BetterUp provides one-on-one virtual coaching to support an
individual’s personal and professional development. The
platform provides coachees access to over 2000 coaches with
the coach/coachee fit optimized by a set of algorithms that make
recommendations based on the coachee’s personal and
professional characteristics, motivations, and interests (Figure
1). Each coaching session is conducted primarily via video with
a professionally certified coach and lasts approximately 30-45
minutes (Figure 1). Although the majority of the
communications occur via video, the platform also allows for
text messaging and phone communications.

Methods
Study Design and Participants
This study used a longitudinal, observational within-subjects
design to evaluate individual changes in the personal and
https://www.jmir.org/2021/7/e27774
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Figure 1. BetterUp Platform. The BetterUp virtual coaching platform offers users an algorithm-driven coach-selection process (left), coaching sessions
primarily via video (middle), and resources for further personal development resulting from hybrid coach and algorithm recommendations (right).

Users of BetterUp complete an assessment of their mental
health, well-being, and professional attributes and goals prior
to starting the program. They complete these assessments again
at approximately 3 to 4-month intervals to evaluate progress.
Importantly, no demographic information is collected at any
time. The user community is global, coming from countries
with varying information privacy and protections requirements.
BetterUp chooses not to collect demographic information to
maintain privacy and protect the data of its users regardless of
their geographical location.

defining discussion topics, allowing them control over their
own development and growth at a comfortable pace [39].
Furthermore, coaching is a practice distinct from clinical care
such as therapy, in that it is future-focused, rather than an
exploration and understanding of past experiences [40,41].
Coaching provides a resource to support the development of
beneficial mindsets and sustained behavior change, which are
necessary to mitigate negative mental health and support positive
well-being to potentially protect against worsening symptoms
and the need for clinical care.

Once the longitudinal coaching engagement is initiated, coaches
select and push resources to coachees to further their
development outside the coaching session. An algorithm
recommends resources to the coach based on the topic of a
coaching session, which include guided or self-guided exercises,
readings, and audio or video content (Figure 1). Additionally,
the platform provides the coachee a set of features to personalize
their experience, to include setting and tracking goals, receiving
nudges to support behavior change, and joining group-based
sessions.

Measure Development and Validation

The type of coaching offered by BetterUp adheres to a
traditional model of coaching; that is, a “one-to-one learning
and development intervention that uses a collaborative,
reflective, goal-focused relationship to achieve professional
outcomes that are valued by the coachee” [28]. The defining
practices of the coaches are the activities of listening, asking
questions, empowering, and encouraging goal-setting, in contrast
to providing specific recommendations or advice [36-38].
During a typical session, the coachee will take the lead in
https://www.jmir.org/2021/7/e27774

XSL• FO
RenderX

The primary outcomes used to evaluate individual growth align
with a theory-based conception of positive mental health, as
distinct from mental illness, and well-being operationalized in
a set of self-report survey measures developed by Carol Ryff
and colleagues [31,42]. This model defines six dimensions of
well-being: autonomy, environmental mastery, personal growth,
positive relations with others, purpose in life, and
self-acceptance. Further development of this model of mental
health identified three other important dimensions of
psychological well-being that both bolster positive mental health
and buffer against negative or declining mental health: stress
management [32], resilience [33], and life satisfaction [34].
The existing scales to evaluate these nine dimensions had to be
adapted to be used as part of BetterUp for three primary reasons:
(1) the original short versions of the existing scales had poor
psychometric properties in some cases, and the 7-item version
was too lengthy for commercial purposes [43,44]; (2) the scales
and items needed to be framed to assess how work and the
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workplace shaped employee perceptions of these dimensions;
and (3) BetterUp requires commercial usage of the scales and
does not qualify exclusively as use for research purposes. As a
result, the set of scales that measure these nine dimensions were
newly developed for BetterUp and validated in a large
multiphase study performed by the coaching provider [45]. The
development and validation of these scales are briefly described
here, with supporting documentation provided in Multimedia
Appendix 1.
Initial items were developed using related measures from the
literature and interviews with stakeholders. The full set of items
was validated using a large sample of working professionals
(N=1030) recruited from the online Amazon Mechanical Turk
platform. All initial items were evaluated using various classical
test theory item statistics, which included means, SD, skewness,
kurtosis, interitem correlations, item-total correlations, and
Cronbach α (>.70). Each scale was trimmed down from 3-10
items to 1-4 items, and all scales used in this study were
composed of 3-4 items. Final scale reliabilities are reported
below for each of the selected scales used in this study.
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the sampled population are reported for each outcome. The
Pearson product-moment correlation coefficient was determined
for each outcome pairing along with the 95% CI around the
coefficient.
To evaluate the change in the outcome measures, our
repeated-measures data were evaluated through a series of linear
mixed-effect multilevel models using the lme4 package in R
[54]. Multilevel modeling allows for the evaluation of both
fixed and random effects when there exists substantial
nonindependence in observations. This technique represents a
more robust statistical approach than repeated-measures
ANOVA [55]. All analyses included random intercepts for
subject ID to control for the correlation between repeated
measurement of the same subjects. The sole predictor in each
model was the assessment number that represents the time point
during the longitudinal coaching journey that each assessment
was administered. Specifically, the baseline (before beginning
coaching) assessment was denoted as T1, the second assessment
was denoted as T2, and the third and final assessment was
denoted as T3.

Convergent validity was determined using measures previously
validated in the leadership and well-being literature. For the
selected measures in this study, these included the Authentic
Leadership Questionnaire [46], Psychological Capital [47],
PERMA (positive emotion, engagement, relationships, meaning,
accomplishments) [48], self-regulation [49], life satisfaction
[50], and meaning and purpose [51]. In unpublished work
utilizing a cohort of approximately 1000 US professionals, we
also examined the convergent validity of a subset of the
measures in this study with a brief screening tool for depression
and anxiety, the Patient Health Questionnaire 4 (PHQ-4) [52,53].
Specifically, we found significant negative correlations between
PHQ-4 and life satisfaction (rt –0.390, P<.001), prospection (rt
–0.201, P<.001), purpose and meaning (rt –0.192, P<.001),
resilience (rt –0.326, P<.001), and social connection (rt –0.326,
P<.001). Additionally, other outcomes not measured in this
study also had significant negative relationships with PHQ-4,
including happiness and optimism (rt –0.422 and –0.295,
respectively; P<.001).

We first tested if there were significant differences in growth
across study measures based on the time point (ie, T1, T2, T3).
To evaluate this effect, we constructed a multilevel model
assessing the cross-level interaction between a factor composed
of our measures and the time point. We report an ANOVA
summary statistic based on the fixed effects of the model using
the Type III Kenward-Rogers method of approximation
produced by the lmerTest package in R [56]. For this specific
analysis, our stress measure was reverse-coded to eliminate the
chance that our results would be overly skewed by this sole
variable decreasing over time, while all others increased over
time.

Multivariate analyses of variance (ANOVAs) were performed
to detect differences across managerial status (ie, people leader
or individual contributor), gender, and ethnicity on each scale.
All variables demonstrated linearity and acceptable univariate
normality. Finally, a test-retest assessment was performed at 1
month to assess the reliability of each outcome over time. The
test-retest correlations were moderate to high at 1 month
(rs=0.64-0.85), reflecting acceptable and minimal change over
time in a noncoached sample.

To examine the magnitude of change of each outcome over
time, we calculated the effect size (Cohen d) of each variable
for each time period (T1 to T2 and T2 to T3). We then calculated
the growth ratio by dividing the effect size from T1 to T2 by
the effect size from T2 to T3 to derive an understanding of
relative growth across the full coaching engagement. We then
applied statistical testing to assess the differences in magnitude
of growth between the two time periods. We performed a post
hoc test for each outcome measure using the Ken-Roger method
of approximation and the Tukey adjustment.

Reliabilities and example items for each of the nine scales are
listed in Table 1. Except where noted, each outcome was
measured using a set of three items that were rated by
participants for their level of agreement using a 1-5 Likert-type
scale.

Statistical Analyses

To visualize the change across time, we calculated the group
mean–centered effect for each outcome. Scores at each time
point were calculated by subtracting an individual’s mean across
all three time points from their score at each time point.
Calculation of the group mean–centered effect allows for a
clearer evaluation of the pattern of growth for each coaching
outcome by removing variance between individuals.

All statistics are reported with a threshold of P<.05 considered
for statistical significance; where noted, corrections for multiple
comparisons were used. The source code to replicate the
statistical analyses is included in Multimedia Appendix 2. The
datasets generated and analyzed during this study are available
from the corresponding author on reasonable request.

The within-subject means of item-level responses were
determined for each of the outcomes. The means and SDs within
https://www.jmir.org/2021/7/e27774
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Results
Cohort Characteristics
We included BetterUp users who completed the program
between July 15, 2019 and June 24, 2020. The average
completion time of the program was 184 days, or approximately
6 months. The exact length of the program varied, as the
coachees had flexibility in how often they scheduled coaching
sessions and their personal development goals. We set broad
inclusion criteria, as described in the Methods section, and had
no additional individual exclusions. The final cohort consisted
of 391 participants, representing 33% of those who started the
program and met the inclusion criteria. A series of
independent-sample t tests were performed on the initial baseline
(ie, T1) assessment across all study variables. No significant
differences were found between those who opted into
completing follow-up assessments and those who did not.
Additionally, of those who did not complete the program, 49%
dropped out between T1 and T2, while 51% dropped out
between T2 and T3. Data from all 391 participants were used
in mixed linear effects modeling.
The BetterUp platform does not collect standard demographic
data; therefore, we do not report any results that consider age,
gender, or other personal demographic variables. Participants
were native English speakers, primarily working and living in
the United States. These individuals represented a range of
organizations and industries, including professional services,
financial services and banking, technology, hospitality, retail,
and manufacturing. Among the 391 participants, 75% (n=293)
self-identified as managers, while 25% (n=98) identified as
individual contributors. This cohort reflects a varied
cross-section of workers in the United States today but was not
selected to match the exact demographics of this working
population.
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Multilevel Modeling of Outcomes
A summary of the means (SD) and intercorrelations along with
their 95% CIs for all study measures are reported in Table 2;
intercorrelations were all significant at P<.001. Each measure
was aggregated within each individual across all three time
points.
The average number of days from T1 to T2 was 97 (SD 42) and
the average number of days from T2 to T3 was 87 (SD 49). The
variability between assessment points reflected individual
variability in schedules and availability to complete coaching
sessions, a feature of studying coaching in an applied setting
with busy, working professionals.
We first tested if there were significant differences in growth
across study measures based on the time point the assessment
was completed. As reported in Table 3, we found a significant
interaction between the measure factor and the time point. This
finding suggests that growth across the assessment time points
depends on the specific measure.
The mixed-effect models across all coaching outcome measures
are summarized with unstandardized β weights in Table 4. For
all models, the intraclass correlation coefficient was greater
than 0.50, which suggested substantial variance between
individuals across all outcomes. For all variables, there was a
significant effect of assessment number on each outcome
variable. Our results indicate significant growth during the
coaching engagement for the entire set of outcomes (all P<.001).
The marginal R2 values represent the proportion of variance
explained by the assessment time point [57].
The group mean–centered effects for each variable across time
are shown in Figure 2. By removing the variance between
individuals, the pattern of growth for each coaching outcome
is more clearly observed.
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Table 2. Means and correlations of outcome measures with confidence intervals.a
Variable

Emotional
regulation

Life satisfaction

Prospection

Purpose and
meaning

Resilience

Self-awareness

Self-efficacy

Stress

0.31

0.19

0.18

0.46

0.28

0.26

–0.30

0.21 to 0.39

0.09 to 0.28

0.08 to 0.27

0.38 to 0.54

0.19 to 0.37

0.17 to 0.35

–0.39 to –0.21

Emotional regulation: mean 3.72 (SD 0.64)
r
95% CI

1
b

—

Life satisfaction: mean 4.08 (SD 0.58)
r

0.31

1

0.44

0.50

0.39

0.56

0.46

–0.51

95% CI

0.21 to 0.39

—

0.36 to 0.52

0.42 to 0.57

0.30 to 0.47

0.48 to 0.62

0.38 to 0.54

–0.58 to –0.44

Prospection: mean 3.91 (SD 0.59)
r

0.19

0.44

1

0.32

0.29

0.64

0.44

–0.27

95% CI

0.09 to 0.28

0.36 to 0.52

—

0.23 to 0.40

0.20 to 0.38

0.58 to 0.70

0.36 to 0.52

–0.36 to –0.18

Purpose and meaning: mean 4.16 (0.60)
r

0.18

0.50

0.32

1

0.26

0.37

0.37

–0.26

95% CI

0.08 to 0.27

0.42 to 0.57

0.23 to 0.40

—

0.17 to 0.35

0.28 to 0.46

0.28 to 0.45

–0.35 to –0.17

Resilience: mean 3.75 (SD 0.63)
r

0.46

0.39

0.29

0.26

1

0.36

0.43

–0.43

95% CI

0.38 to 0.54

0.30 to 0.47

0.20 to 0.38

0.17 to 0.35

—

0.27 to 0.44

0.35 to 0.51

–0.51 to –0.35

Self-awareness: mean 3.80 (0.56)
r

0.28

0.56

0.64

0.37

0.36

1

0.41

–0.38

95% CI

0.19 to 0.37

0.48 to 0.62

0.58 to 0.70

0.28 to 0.46

0.27 to 0.44

—

0.32 to 0.49

–0.46 to –0.29

Self-efficacy: mean 4.25 (SD 0.52)
r

0.26

0.46

0.44

0.37

0.43

0.41

1

–0.28

95% CI

0.17 to 0.35

0.38 to 0.54

0.36 to 0.52

0.28 to 0.45

0.35 to 0.51

0.32 to 0.49

—

–0.37 to –0.18

–0.27

–0.26

–0.43

–0.38

–0.28

1

–0.36 to –0.18

–0.35 to –0.17 –0.51 to –0.35 –0.46 to –0.29

Stress: mean 2.94 (SD 0.66)

a

r

–0.30

–0.51

95% CI

–0.39 to –0.21 –0.58 to –0.44

–0.37 to –0.18 —

The CI is a plausible range of population correlations that could have caused the sample correlation [58]; all correlations are significant at P<.001.

b

Not applicable.

Table 3. Outcome aggregated effects by assessment time point.a
Predictor

Sum of squares

Mean square

df (numerator)

df (denominator)

F

P value

Assessment time point

150.79

150.79

1

10149

459.40

<.001

Coaching outcome

482.45

60.31

8

10149

183.74

<.001

1.18

8

10149

3.59

<.001

Assessment time point× coaching outcome 9.42
a

In this analysis, stress was reverse-coded to allow for a direct comparison by eliminating the chance our results would be overly skewed by stress being
the one variable that decreases over time.
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Table 4. Multilevel modeling regression by outcome.
Predictor

Emotional
regulation

Life satisfac- Prospection
tion

Intercept (95%
CI)

3.53 (3.46
to 3.61)

3.95 (3.89 to 3.72 (3.65 to 4.08 (4.01 to 3.57 (3.50 to 3.63 (3.57 to 4.11 (4.06
4.02)
3.78)
4.15)
3.64)
3.70)
to 4.17)

3.95 (3.90 to 3.04 (2.96
4.00)
to 3.11)

.13 (.10 to
.16)

.19 (.16 to
.23)

.08 (.05 to
.11)

.18 (.15 to
.21)

.17 (.14 to
.20)

.13 (.11 to
.16)

.15 (.12 to
.18)

–.10 (–.14
to .06)

Assessment time .18 (.15 to
point, β (95% CI) .21)

Purpose and
meaning

Resilience

Self-awareness

Self-effica- Social concy
nection

Stress

Random effects

a

σ2

0.22

0.16

0.20

0.18

0.18

0.14

0.13

0.14

0.30

τ00 (ID)

0.34

0.28

0.28

0.30

0.34

0.27

0.23

0.16

0.34

ICCa

0.60

0.64

0.59

0.62

0.65

0.66

0.64

0.54

0.53

Marginal R2

0.038

0.026

0.049

0.009

0.039

0.046

0.032

0.046

0.010

ICC: intraclass correlation coefficient.

Figure 2. Outcome-level growth trajectories over time. Scores for each outcome measure are shown as group mean–centered effects at baseline (T1),
during the intervention (T2), and at the end of the intervention (T3).

Longitudinal Growth Trajectories
The magnitude of growth over time and the growth ratios for
each outcome are shown in Table 5. The growth ratios are
ordered from the largest relative growth during the first time
period (T1 to T2) relative to the second time period (T2 to T3)
through to the largest relative growth during the second time
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period relative to that of the first. A growth ratio greater than
1.0 indicates that larger relative growth occurred between T1
and T2 than between T2 and T3 (ie, rapid initial growth),
whereas a growth ratio less than 1.0 indicates that larger relative
growth occurred between T2 and T3 (ie, delayed growth). A
growth ratio of 1.0 indicates linear and sustained growth across
both periods of time.
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Table 5. Longitudinal growth ratios ordered by effect size.
Variable

Cohen d

Growth ratio

T1–T2

T2–T3

Prospection

0.43

0.13

3.41

Self-awareness

0.38

0.15

2.47

Self-efficacy

0.30

0.14

2.09

Social connection

0.30

0.24

1.27

Stress

0.13

0.11

1.24

Emotional regulation

0.27

0.22

1.22

Life satisfaction

0.20

0.20

1.01

Resilience

0.21

0.28

0.73

Purpose and meaning

0.08

0.16

0.48

To compare the relative growth of each dimension within each
time period and over the cumulative coaching experience, Figure
3 visualizes the changes in two different ways. In this figure,
stress is reverse-coded and denoted as “stress management” to
enable a better comparison with the other outcomes.
Additionally, each dimension is shown in a different color to
clearly differentiate change patterns over time.
Figure 3A shows the cumulative effect sizes (ie, magnitude of
growth) in each measured outcome between assessment time
points, denoted as change at approximately 3 months and again
at approximately 6 months, respectively. From this figure, it is

evident that BetterUp users experienced the largest growth in
prospection throughout the coaching intervention. Moreover,
this growth was the largest during the first time period from T1
to T2 (measured at approximately 3-4 months after coaching
began) and continued to grow, but by a smaller amount, during
the second time period (approximately 6 months after coaching
began). Conversely, the smallest and slowest growth, albeit
significant, is seen for purpose and meaning. Finally, Figure 3
shows the relatively consistent growth in stress management,
life satisfaction, emotional regulation, and social connection,
although the magnitude of growth in each of these dimensions
varies.

Figure 3. Growth magnitude throughout the intervention. (A) The effect size for each outcome from T1 to T2 and T2 to T3 is shown as the change
from zero (T1) prior to the coaching intervention to approximately 3 months after beginning the intervention, and then the cumulative effect size change
after approximately 6 months in the intervention. (B) Each outcome measure is separated into the time period, T1 to T2 at ~3 months or T2 to T3 at ~6
months, during which the outcome experienced the largest change.
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We also sought to identify the point at which each dimension
experiences its maximal change due to the coaching intervention.
This result allows a practitioner to understand the minimal
amount of time to invest in coaching to experience the largest
growth, on average, in a particular dimension of positive mental
health and psychological well-being. As shown in Figure 3B,
six of the nine measured dimensions showed the largest growth
in approximately 3 months of BetterUp coaching, from T1 to
T2: emotional regulation, prospection, self-awareness,
self-efficacy, social connection, and stress management. Each
of these six dimensions continues to increase in the subsequent
3 months; however, the magnitude of growth was lower in the
second time period. The remaining three dimensions, resilience,
life satisfaction, and feelings of purpose and meaning, showed
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continued or greater growth between about 3 and 6 months of
BetterUp coaching (T2 to T3). This trend suggests that these
dimensions benefit from greater investment of time and work
to fully develop.

Post-hoc Analyses
The results of post-hoc analyses are reported in Table 6. Briefly,
we observed a significant decrease in stress between T1 and T2
and no significant change between T2 and T3. Conversely, the
purpose and meaning dimension only significantly increased
between T2 and T3, but not from T1 to T2. The remaining
outcomes showed significant growth in both time periods;
however, as shown in Figure 1 and Table 5, the magnitude of
these changes varied by dimension.

Table 6. Results of post-hoc analyses.
Mean difference (SE)a

t (df=782)

P value

T1–T2

–0.205 (0.034)

–6.056

<.001

T2–T3

–0.158 (0.034)

–4.674

<.001

T1–T2

–0.134 (0.029)

–4.700

<.001

T2–T3

–0.129 (0.029)

–4.521

<.001

T1–T2

–0.305 (0.032)

–9.685

<.001

T2–T3

–0.084 (0.032)

–2.671

.02

T1–T2

–0.052 (0.030)

–1.705

.20

T2–T3

–0.111 (0.030)

–3.634

.001

T1–T2

–0.151 (0.030)

–4.985

<.001

T2–T3

–0.203 (0.030)

–6.693

<.001

T1–T2

–0.245 (0.026)

–9.340

<.001

T2–T3

–0.096 (0.026)

–3.673

<.001

T1–T2

–0.179 (0.025)

–7.098

<.001

T2–T3

–0.083 (0.025)

–3.263

.003

T1–T2

–0.174 (0.027)

–6.511

<.001

T2–T3

–0.124 (0.027)

–4.637

<.001

T1–T2

0.110 (0.039)

2.812

.01

T2–T3

0.087 (0.039)

2.223

.07

Outcome
Emotional regulation

Life satisfaction

Prospection

Purpose and meaning

Resilience

Self-awareness

Self-efficacy

Social connection

Stress

a

Paired contrasts of estimated marginal means controlling for between-individual variance using the latter group as the comparison group; therefore, a
negative estimate indicates that the outcome at T1 is lower than the outcome at T2, or that the outcome at T2 is lower than that at T3.

Overall, our results demonstrate that there are different growth
rates across a range of mental health and psychological
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well-being dimensions during a longitudinal coaching
engagement. These results provide evidence of substantial
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growth in personal and professional outcomes throughout
multiple months of one-on-one virtual coaching, and that the
growth in these variables is dynamic as an individual develops
various mindsets and behaviors through the BetterUp
intervention.

Discussion
Main Findings
In this study, we demonstrated that BetterUp’s one-on-one
virtual coaching improved positive mental health and
psychological well-being in as short as 3 months, and drove
continued benefits when users were engaged in professional
coaching over longer periods of time. This is the first study to
examine and establish the time-dependent and multiphase
changes in specific dimensions of positive mental health and
psychological well-being through an employer-sponsored
coaching program.
This study used repeated assessments at baseline, part way
through the coaching intervention, and after completing the
intervention to identify a rich time course of personalized
growth. These detailed trajectories can better inform coaches,
coachees, and employers about the timing and magnitude of the
mental health and well-being changes they can expect from a
coaching intervention. In our examination of a range of factors
that comprise positive mental health and psychological
well-being (self-awareness, self-efficacy, emotional regulation,
prospection, purpose and meaning, and social connection) and
those that are important for managing mental health (stress,
resilience, and life satisfaction), we demonstrated a complex
interplay between these variables with improvements in each
occurring at different rates during a longitudinal coaching
engagement.

Coaching to Mitigate Poor Mental Health and Bolster
Positive Mental Health
Most notably, we found immediate significant reductions in
stress within approximately 3-4 months of coaching (T1 to T2)
that numerically continued to decrease over time, but without
further significant improvements. Simultaneously, there was
significant and linear growth in life satisfaction, and a slightly
delayed, yet significant, increase in resilience throughout the
full coaching program. Together, development of these three
dimensions demonstrates the potential role of coaching to reduce
the incidence of poor mental health, while supporting the
development of resources to enable longitudinal mental health
and well-being [32-34,59]. The different growth rates also
suggest that individuals should first focus on reducing stress
before expecting ongoing improvements in life satisfaction or
resilience. Additional work should explore whether the
immediate and significant reductions in stress are necessary to
detect continued growth in the other measured outcomes, thereby
delineating whether effective management of stress with the
help of a coach acts as a gateway to further growth in other
dimensions of mental health.
Given the personal, organizational, and societal costs of poor
mental health, our results demonstrate the broad and far-reaching
positive impacts of personalized professional leadership
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coaching. The results demonstrated that the investment of time
and resources in an activity such as personalized professional
coaching buffers individuals from the daily personal and work
stressors that can erode mental health over time; allows them
to build the skills to adapt, recover, and grow from challenging
situations; as well as improves their outlook on their life
situation. Although the coaching engagement was not directed
specifically at improving mental health, the behaviors and
mindsets developed are foundational for healthy mental
functioning in all aspects of life.

Longitudinal Growth in Positive Psychological
Well-being Through Coaching
We found the largest growth from T1 (baseline) to T2, relative
to that occurring from T2 to T3, in prospection abilities,
self-awareness, and self-efficacy. Collectively, these three
dimensions capture an individual’s ability to understand the
factors that will influence their own development through the
coaching experience. Prospection involves an individual using
their past experiences and current goals to plan for the future,
to include identifying potential obstacles [60-62]. The visioning
and goal-setting that define prospection would explain the early
and rapid growth in this dimension with ~3-4 months of
coaching, as these activities are core to the coaching relationship
and start early in the coaching engagement for building the
motivation to work on the mindsets and behaviors that will aid
goal attainment. Self-awareness measures the conscious attention
to focus on the self, whereas self-efficacy captures the belief
that an individual can achieve their goals. These dimensions
complete a motivational framework for goal-setting and goal
achievement. Together, the large early growth in these three
dimensions suggests that coaches are guiding individuals in an
introspective assessment of their needs and goals
(self-awareness), developing goals and the plan for achieving
them while identifying potential barriers (prospection), and
building the beliefs that this vision is attainable (self-efficacy).
Thus, significant early improvement in these three dimensions
of psychological well-being are foundational elements of the
intentional mindset and behavioral change needed to support
positive mental health.
We found significant growth in the two remaining dimensions
of psychological well-being, emotional regulation and social
connection, throughout the intervention, but with slightly larger
growth in the first 3-4 months (T1 to T2) relative to the change
observed from approximately 3-6 months (T2 to T3). Emotional
regulation, which aligns with the autonomy dimension of the
Ryff model of psychological well-being [31], defines how well
we internally regulate our emotions, thoughts, and behaviors.
Importantly, such regulation promotes resilience [63], which is
evident in our study given the greatest amount of growth
experienced with a lengthier intervention of approximately 3-6
months of coaching. The link between emotional regulation and
resilience should be further explored to understand whether
improved emotional regulation is a necessary precursor for
increased resilience. Additionally, social connection, which
involves building and maintaining close and trusting
relationships, is a behavior that experiences continual growth
with the help of a coach as the coachee evolves and shifts how
they may engage in interpersonal interactions. Importantly,
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social connection itself is strongly correlated with well-being
and with dimensions that mitigate negative mental health such
as stress and resilience [64,65], indicating that continued growth
in this dimension through coaching supports positive mental
health.
Finally, we found that the psychologically demanding processes
of finding purpose and meaning, as well as building resilience
took the longest time to fully mature. Specifically, the increase
in these dimensions from T2 to T3 was approximately 50% and
30% greater than that from T1 to T2, respectively (Table 5 and
Figure 3A).
In particular, finding purpose in life is a complex dimension
that includes developing and holding beliefs about meaning of
self, behaviors, pursuits, and others both in the past and present.
We found that BetterUp users experienced significant growth
in this dimension, but it took the entire length of the intervention,
approximately 6 months, to experience maximal change.
Notably, this study ended after the third assessment; however,
future work should examine whether the development of this
mindset, and others, continues to increase or plateaus.
Across the range of outcomes, we found specific groupings of
dimensions that improved at similar rates. Such groupings
suggest an underlying link in the psychological, cognitive, or
affective processes that support dimensions that change at
similar rates. Although we were not able to test this causal
hypothesis directly, such a question could be pursued in future
experimental studies with a prospective design that includes a
matched control group.

Professional Coaching to Boost Mental Health and
Well-being
The patterns of growth identified in this study indicate that the
model of one-on-one virtual coaching enables improvement in
certain mindsets and behaviors before others, which act as
building blocks to enable later growth in other constructs. This
trend is most clearly seen in two different dimensions: (1) in
the immediate and significant reduction in stress after
approximately 90 days of engaging with a professional coach
and the maintenance of this lower stress over the subsequent 3
months; and (2) the delayed growth in resilience, as well as
purpose and meaning, which both significantly increased after
approximately 6 months of coaching, highlighting the benefit
of continued engagement with a coach to achieve growth in an
area with demonstrated ties to mental health and well-being
[66].
It is also notable that the measures that were used in this study
were not clinical assessments; thus, they reflect an evaluation
of psychological, cognitive, and affective states that may provide
early indicators of growing maladaptive behaviors or,
conversely, improvements that support mental flourishing that
should be of interest to employers. However, in unpublished
work (see Methods for more details), we identified a significant
negative correlation between the PHQ-4, a brief screening tool
for depression and anxiety, with resilience, life satisfaction,
prospection, social connection, and meaning and purpose. This
suggests that by improving these outcomes, there is an increased
likelihood of a concomitant reduction in symptoms of depression
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and anxiety that may prevent a worsening of mental health. By
capturing the effectiveness of longitudinal coaching to improve
all of these outcomes, we suggest that an intervention such as
one-on-one coaching can actually stop, or even reverse, the
worsening of mental health. In particular, the significant
reduction in stress and the continued increase in resilience while
working with a professional coach focused on leadership
development highlight that virtual one-on-one coaching can be
used to mitigate a decline in mental health, while simultaneously
building the skills to maintain or even improve mental health
during challenging times, even when this is not the intended
goal.

Limitations and Future Work
Despite our finding of growth in various dimensions of mental
health and well-being for BetterUp users, we recognize a few
limitations of this study. Because of the retrospective and
observational study design, we are unable to draw a causal link
between the role of coaching on the different outcome measures.
Subsequent research could include a noncoached control group
that is assessed over the same period of time without any
intervention and a noncoached control group that is provided
self-guided materials intended to develop the same outcomes.
Our study design also required us to focus on individual
outcomes separately, rather than looking at the temporal
interplay between them. Such an analysis would have required
a group that did not receive coaching, along with measures taken
at higher frequency to enable a finer-grained time-series analysis
with the appropriate level of statistical power. This type of
design would also demand fewer outcome measures to maintain
robust power while examining all interactions. Therefore, we
consider this study to provide the first evidence of the specific
outcomes that are more or less amenable to change through
coaching and at what time point these changes would occur in
the process. In particular, prospection, as well as purpose and
meaning, showed the extremes of rapid and delayed growth,
respectively. Given the literature demonstrating the impact of
poor mental health on organizations, the shifts in stress and
resilience through employer-provided coaching may have
widespread impacts on workforce engagement and productivity.
These outcomes may provide the best targets for follow-up
studies.
The mixed linear effects modeling approach employed in this
study allowed us to examine the variance attributed to the fixed
effects relative to random effects. Given our ability to partial
out the fixed effects, it should be noted that the effect of the
assessment time points was relatively small, which suggests
that a myriad of other factors explain the change in each of the
dimensions of well-being and mental health. These factors likely
stem from the nature of a typical one-on-one coaching journey,
which is highly individualized to the needs and goals of the
coachee. Additional research should explore the impact of
individual psychological, cognitive, affective, or social factors;
different rates of learning; or differential success in practicing
coached dimensions in everyday life to further explain the
mechanism by which one-on-one coaching is effective.
The decision to examine a cohort that was actively engaged in
professional coaching through a virtual platform introduced two
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additional constraints: the use of self-report measures and a
highly motivated population that is more likely to experience
greater levels of growth. With respect to the latter point, we
actually believe that this is a strength of the applied setting, as
this enabled observing real-life growth, while still capturing the
varying uptake and impact across participants. With respect to
the former point, future studies could seek out populations that
would allow for physical access, thus enabling the direct
observation of behavioral changes. Additionally, by taking the
study out of a very applied context, researchers could examine
the effect of varying levels of motivation and the interactions
between different outcome measures. Such study elements
would allow for gaining a deeper understanding of how
individuals experience coaching and when coaching is most
efficacious.

Conclusions
In summary, we found distinct temporal patterns in how
professional coaching provided by BetterUp influences a change
in various positive mental health and psychological well-being
outcomes. This study provides a novel look at how behavioral
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change can evolve over time with support and scaffolding
provided by a professional coach. To our knowledge, this is the
first study to use multiple assessments to capture the change
within individuals from before starting coaching to midway
through their interaction and after approximately 6 months of
being engaged in coaching. The multiple repeated assessments
allowed us to analyze and understand a timeline of what happens
throughout the longitudinal coaching journey.
The results reported herein can be used as a guide for coaches
to stage the type of support they provide to their clients, which
can enable early mental and behavioral changes that support
improvement in skills that develop more slowly. Additionally,
we identified professional coaching as a resource for employees
that escapes the stigma associated with more traditional
employee assistance and well-being programs. Professional
one-on-one coaching empowers individuals to tackle a range
of negative to positive mental health states with ongoing,
personalized support that leaves them best prepared to excel
personally and professionally, while contributing to the broader
success of their organization.
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