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Abstract

Purpose: To examine the relationship between mental he-
alth and goal attainment for individuals in a healthy lifestyle
program.

Design: 12-month pilot pragmatic trial.
Setting: Hamilton, Ontario, Canada.
Sample: English-speaking adults (N = 15 per arm).

Intervention: The intervention group participated in weekly
education and peer-support sessions and monthly visits
with a healthcare team to develop health goals and action
plans. The comparator arm met every three months to set
goals and action plans with a research assistant.

Measures: Mental health symptomology was measured
with validated health scales. Goal attainment was measu-
red on a 7-point Likert scale.

Analysis: Generalized estimating equations were used to
model the data.

Results: 16/30 (53%) of participants remained in the study
for 12 months. There were improvements in mental health
scores in the intervention group. Partaking in the interven-
tion increased the likelihood of meeting health goals (B =
1.355, p = .002). Depression (f = -0.084, p = 0.025) and
insomnia (B = -0.096, p < .001) were significantly negatively
associated with goal attainment, while loneliness was not
significant (B = -0.061, p = 0.506).

Conclusion: Poor mental health is a barrier to achieving
health goals. Partaking in a complex behavioral intervention
helped participants reach their goals. Limitations include
the small sample size as a pilot study.

Purpose

Rates of mental illnesses are rising in Canada [1].
Lifestyle changes, including increasing physical activi-
ty, can reduce symptoms of mental illnesses [2]. Set-
ting goals as a part of a lifestyle program is integral in
changing behavior, and formulating an action plan, that
outlines how the person will achieve their goals, is ef-
fective in helping individuals put their goals into action
[3]. Results from a meta-analysis with 94 independent
studies and more than 8000 participants indicated that
an action plan had a positive effect of medium-to-large
magnitude on goal achievement [4]. Specifically, an ef-
fect size of d = 0.65 was reported, which indicates that
participants who developed both goals and an action
plan had higher mean goal achievement scores, as com-
pared to those who only set goals [4].

Past research suggests that depression results in
issues initiating goal pursuit, thereby decreasing the
likelihood of meeting goals [5]. This may result in fru-
stration, hopelessness and further depression, conse-
quently instigating a cycle of failure and depression [5].
Furthermore, another study found that depressed in-
dividuals generated less specific goals, as compared to
controls [6]. The formation of less specific goals is likely
to diminish the motivation associated with goal attain-
ment and result in limited goal progress [6]. There is
limited research concerning goal attainment and other
mental health issues.
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Access to mental health services is limited in Ontario mental health issues (including depression, loneliness
[7], and goal setting is not common practice in primary  and insomnia) and the likelihood of meeting health go-
healthcare check-ups. There is a need for a program als.
that provides the supports for people to meet their he-
althcare goals while incorporating mental health consi-
derations in lifestyle habit changes. A year-long Healthy
Lifestyles Program (HLP) was developed for this purpo-
se, and a pragmatic pilot trial was conducted. The full Secondary
proposal with description of the program is published
elsewhere [8]. Considering the lack of past evidence
regarding the relationship between mental health and
goal attainment, this current study examines how men-
tal health issues affect the likelihood of participants me- 2. To investigate whether participation in the heal-
eting health goals and how participants’ meeting goals  thy lifestyles program affects the likelihood of meeting
affects their mental health. Health goals relate to topics  health goals.
|ncI.u.d|ng. (but n.ot limited t_o): hea_lthy eating, phy5|.cal Methods
activity, improving mood, improving sleep, managing
time, socializing, and stress management. It also con- This study was approved by the Hamilton Integrated
siders how participation in a healthy lifestyles program  Research Ethics Board (HiREB; #3793). This study was re-
affects the likelihood of participants meeting health go-  gistered on ClinicalTrials.gov (Identifier: NCT03258138.)
als. This research is a part of a pilot study that is exami-
ning the feasibility and implementation of the HLP.

2. To search for possible effects between meeting
health goals and changes in mental health outcomes
(including depression, loneliness and insomnia).

1. To ascertain whether participation in the healthy
lifestyles program affects participants’ mental health
scores.

Design

This study was a pilot pragmatic randomized control-
led trial, with a parallel group design. The study was not
1. Is there preliminary evidence that suggests that the  plinded as it was impossible to conceal treatment group

presence of various mental health issues, namely  from both participants and researchers.
depression, loneliness, or insomnia affect the like-
lihood of participants meeting health goals over a  Sample

Research Questions

year-long program? Fifteen participants were recruited for each arm. In-
2. |Is there pre]iminary evidence that suggests a tem- clusion criteria were English-speaking individuals over

poral relationship between goal achievement and the age of 18. Exclusion criteria were unstable mental or

participant scores on depression, loneliness, and in-  physical health concerns. Due to the fact that this was

somnia scales, over a year-long program? a pragmatic trial, all other participants, including those
with mental health concerns (and those taking any phar-
macological treatments), were included in the analyses.
No drugs were prescribed through the program, and
any pharmacologic or additional psychotherapeutic
prescriptions would have been by the participant’s own
primary care physician. All participants provided writ-
ten informed consent. Sample size was determined by
accounting for the ideal number of people involved in
small group sessions (8-15) and for potential attrition
Hypotheses throughout the year. Effect size determination will be
used to guide the sampling approach for a scaled-up
study. Participants were assigned an ID number and
randomized using the RAND function in Excel and were
randomized in a 1:1 ratio. The randomization procedure
was completed by a research assistant who was not in-
volved with recruitment.

3. Is there preliminary evidence that suggests that the
healthy lifestyles program facilitates a reduction in
mental health symptomology, compared to only set-
ting goals and action plans over a year-long program?

4. Is there preliminary evidence that suggests that the
healthy lifestyles program facilitates the achieve-
ment of health goals, compared to only setting goals
and action plans over a year-long program?

We hypothesize that those with various mental heal-
th issues are less likely to meet their goals, as compared
to those without various mental health issues, and that
those who achieve their goals are more likely to see im-
provements in mental health scores over the year-long
program. We also hypothesize that participants who
partake in the full healthy lifestyles program are more Measures
likely to see improvements in their mental health symp-
toms, and are more likely to meet their health goals, as
compared to those who only set goals and action plans.

Participants filled out questionnaires that included
demographic information (i.e. age) at baseline and va-
lidated health scales every three months for one year.
Objectives Among other health-related quality of life and wellness
scales used to evaluate the feasibility of the healthy li-
festyles program, the Patient Health Questionnaire-9
1. To determine the association between various (PHQ-9) was used to assess depression (with higher sco-
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res indicating more severe depression) [9], the Insom- lifestyle changes.
nia Severity Index (ISI) was used to identify insomnia (a
higher score suggests more severe insomnia) [10], and
the Delong Gierveld Loneliness Scale was used to mea- Generalized Estimating Equations (GEE) were used
sure loneliness (higher scores indicating increased lone-  to account for the correlation between repeated mea-
liness) [11]. The loneliness score was changed so that it  sures in the same individual. In these models we assu-
totalled 12 instead of 6. Insomnia and loneliness were  med an auto regressive correlation structure, a normal
selected as indicators because of their connection to  distribution and used the identity link function.

both physical and mental health disorders. Loneliness
has been related to: depression, alcohol abuse, sleep
problems, personality disorders, Alzheimer’s disease,
diabetes, autoimmune disorders, and cardiovascular di-
seases, among others [12]. Insomnia can lead to chronic
diseases, such as obesity, coronary artery disease, type
2 diabetes, hypertension, depression and anxiety [13].

Analysis

To determine the association between mental health
issues and goal attainment, separate models were run
for depression, insomnia and loneliness. The differen-
ce between mean goal attainment scores at 12-months
and baseline was entered as the dependent variable.
The study arm and the difference between the 12-mon-
th and baseline score on the mental health scale were

In terms of goal attainment, a Likert scale of 1-7 was  entered as the independent variables.
used for each individual goal. For instance, a partici-
pant’s goal of “increase physical activity” may have had
a scale ranging from 1-exercise for 10 minutes three ti-
mes per week, to 7-exercise for 20 minutes five times
per week. The scale was personalized and developed
based on the patient’s baseline physical activity levels,
ability, motivation, and purpose for the goal, among
other factors. A mean goal attainment score was calcu-

lated by totalling all goal attainment scores and dividing
by the number of goals set by each participant. To determine the association between mental heal-

th outcomes and participation in the intervention, se-
parate models were run for depression, insomnia and
loneliness. Mental health outcomes were entered as
the dependent variables, with time as the independent

Intervention variable.

Participants in the intervention arm met every 1-2 To determine whether participation in the interven-
months for approximately 1.5 hours in a community tion group affected the likelihood of participants mee-
setting in Hamilton, Ontario, with members of the he-  ting health goals, mean goal attainment was entered as
althcare team (including a family physician trained in  the dependent variable, while the study arm was ente-
cognitive behavioral therapy, a dietician, and an ortho-  red as the independent variable.
pedic surgeon) in order to collaboratively develop indi-
vidualized health goals, construct an action plan, and
identify any facilitators and barriers to achieving their
goals. Participants also met weekly for approximately
one hour for group sessions with the family physician
trained in cognitive behavioral therapy, where they le-
arned a variety of health-related topics, including min-
dful eating, proper nutrition practices and theories of
health behavior, or discussed progress on their goals
and barriers to reaching their goals. If necessary, parti- Results
cipants in the intervention arm received help in finding
community programs that facilitate a healthy lifestyle.
Alternatively, participants in the comparator arm met Fifteen participants enrolled in the comparator
for about 30-60 minutes with a research assistant trai- 8roup and 15 participants enrolled in the interven-
ned in theories of health behavior every three months  tion group. The final sample receiving treatment con-
and set health goals, formulated action plans, and iden- ~ sisted of 9 participants in the intervention group and
tified barriers and facilitators to achieving their goals 7 in the comparator group. Mental health scores of
following the same format as in the intervention group.  participants in each arm are presented in Table 1 and
If required, the research assistant also helped partici- mean goal attainment scores are presented in Table
pants find community programs to help support their 2.
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To analyze the direction of the association between
mental health and goal attainment, mental health pre-
dictors at an earlier time point (i.e. depression score at
3 months) were entered as the independent variable,
and mean goal attainment from a later time point (i.e.
at 6, 9, and 12 months) was entered as the dependent
variable. Study arm, gender and age were entered as
covariates.

All data were put into REDCap (Research Electronic
Data Capture) a secure web-based software platform
for research studies [14].

A probability value of p < 0.05 was used to determi-
ne statistical significance. The model with the smallest
Quasi Information Criterion (QIC) value was chosen as
the most parsimonious model. Beta coefficients, 95%
confidence intervals and p-values are reported. All
analyses were performed using SPSS version 25 [15].
For further information on the methods, please refer to
the full study protocol [8].

Participants
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Table 1: Mental health scores of participants in each arm over time.

Intervention Group Comparator Group
N=9 N=7

Clinical and Baseline | 3- months 6- months  9- months 12- months| Baseline 3- months | 6- months 9- months 12-
::Ir:i‘cl:;:atnt- Mean (SD) Mean Mean Mean Mean (SD) Mean Mean Mean Mean months
Outcomes (SD) (SD) (SD) (SD) (SD) (SD) (SD) Mean (SD)
PHQ-9 7.56 3.67 4.44 2.78 3.00 6.71 6.29 5.00 6.57 5.43

(5.27) (3.24) (2.60) (2.33) (1.73) (4.72) (4.57) (3.06) (4.43) (2.99)
ISI 9.56 6.78 5.67 2.33 5.33 9.71 8.00 6.00 6.57 8.00

(5.00) (5.54) (4.90) (2.55) (4.92) (4.39) (4.69) (2.77) (3.31) (3.51)
De-Jong 3.22 0.89 1.33 2.11 0.56 3.00 2.71 2.29 2.43 2.43
Gierveld (282) | (0.93)  (1.73)  (2.26)  (0.88)  (3.92) = (293) = (229) = (294  (2.99)
ISI — Insomnia Severity Index; PHQ-9: Patient Health Questionnaire 9-item; SD — standard deviation

Table 2: Number of goals and goal attainment of participants in each arm over time.
Intervention Group Comparator Group
N=9 N=7
Participant- Baseline | 3- months | 6- months 9- 12- Baseline | 3- months | 6- months | 9- months  12-months
gilz:\;a:jzs Mean (SD) Mean (SD) I\(I::_)a)n m“::::s months Mean (SD) Mean (SD) Mean (SD)  Mean (SD) Mean (SD)
Mean

—goals (SD) (SD)
Number of 2.67 2.89 3.56 3.67 3.67 1.71 2.29 2.29 2.57 2.57
goals (0.71) (0.78)  (0.88)  (112) (112)  (0.49) (0.76) (0.76) (0.79) (0.79)
Goal 1.81 4.68 4.85 5.09 5.40 2.07 3.29 4.14 3.71 4.21
attainment (0.63) (1.42) (1.28)  (1.34)  (0.96)  (1.10) (1.22) (1.38) (1.32) (0.99)

SD - Standard Deviation

When calculating mean goal attainment for each subject, only goals that were created at baseline and that were developed
throughout the duration of the program were included in the analyses, and goals that were either dropped or developed at the 3,6,
or 9-month follow-ups were not included in the analyses. For each participant, all goal attainment scores were totaled and then
divided by the number of goals set by each participant.

ciated with mean goal attainment at a later time point.
(calculations not shown).

Research Question 1: The association between
mental health and goal attainment

Research Question 3: Association between partici-
pation in the intervention and mental health

Depression had a significant negative association
with mean goal attainment (f = -0.084, 95% ClI [-.158,
-.011], p = 0.025), after adjusting for study arm, age, and
gender. The odds of participants’ attaining their goals
were 0.919 times higher for every one-point decrease
in participants’ PHQ-9 score. Insomnia had a significant
negative association with mean goal attainment (B =
-0.096, 95% Cl [-0.142 -0.051], p < .001), after adjusting
for study arm and age. The odds of participants attai-
ning their goals were 0.908 times higher for every one-
point decrease in participants’ ISI score. Loneliness did
not have a significant association with mean goal attain-
ment (B = -0.061, 95% Cl [-0.0918, 0.241], p = 0.506),
after adjusting for study arm, age, and gender.

Outcomes at each timepoint are presented in Table
1. There was a significant decrease in depression, in-
somnia, and loneliness scores in the intervention group
and a significant decrease in insomnia symptoms in the
comparator group (calculations not shown).

Research Question 4: The association between
participation in the intervention and goal attain-
ment

A GEE analysis indicated that compared to the com-
parator arm, participants in the intervention arm were
more likely to meet health goals (B = 1.355, 95% CI [.509,
2.201], p = 0.002), after controlling for age and gender.
The odds of participants attaining their goals were 3.877
times higher for participants in the intervention group,
compared to the comparator group.

Research Question 2: The temporality of the men-
tal health and goal attainment relationship

No depression, insomnia or loneliness score from
an earlier timepoint was consistently significantly asso-
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Discussion
Main findings

This manuscript highlights mental health and goal
attainment findings from a pilot study to determine fe-
asibility for a larger pragmatic trial. Feasibility results
are reported elsewhere (in preparation). There were
significant negative associations between depression
and insomnia, and goal attainment. This was in keeping
with past research that found that depressive sympto-
matology is associated with issues initiating goal pursu-
it, which decreases the likelihood that participants meet
their goals [5]. This finding was also not surprising consi-
dering the known relationship between depression and
goal attainment, and the relationship that exists betwe-
en depression and insomnia [16]. Both depression and
goal attainment and insomnia and goal attainment
change simultaneously over time, suggesting that one
construct does not instigate change in the other. There
was no significant association between loneliness and
goal attainment.

The HLP was effective in reducing symptoms of de-
pression, insomnia, and loneliness. While depression
and loneliness scores remained relatively consistent in
the comparator group, the insomnia score was signifi-
cantly reduced over the 12-month period. Interventio-
nists in both arms completed training in CBT-insomnia
and were able to address cognitive and behavioral issues
related to sleep. However, most participants did not set
health goals around improving sleep. Therefore, it is not
known if achieving goals helps empower individuals, re-
ducing stress, and improving sleep, or if improved sleep
helps with the physical and mental functioning needed
to set and achieve goals, or if this is a bi-directional ef-
fect. Those who participated in the intervention group
were more likely to meet goals, compared to the com-
parator group. The combination of education sessions,
peer support, meetings with the healthcare team, goal
setting and action plan formulation aided participants in
addressing their mental health concerns. As well, life-
style programs that incorporate CBT have been shown
to be effective in facilitating modification of dietary
habits, weight, cardiovascular disease and diabetes risk
factors [17]. For instance, the COPE (Creating Oppor-
tunities for Personal Empowerment) Healthy Lifestyles
TEEN (Thinking, Emotions, Exercise, Nutrition) program
incorporated educational and cognitive-behavioral skills
in their 15-week program. Researchers found that tee-
nagers who participated in the program had significant-
ly lower BMI and depression at 12 months compared
to the control group [18]. Providing participants with
tools, skills and supports assisted them with improving
their physical health and reducing their mental health
symptoms.

Limitations

The retention rate of 53% is significant given it was a

complex and intensive 12-month behavior change inter-
vention. However, this can introduce attrition bias into
the study. Also, the current study had a small sample
size. Lastly, the staff and participants were not blinded
to the intervention, as this was not possible due to the
differences between the two arms of the study.

Future Directions

Future research could stratify individuals based on
their clinical diagnosis of a mental disorder. This could
help discern whether the actual presence of mental il-
Iness is associated with reduced likelihood of attaining
goals, or whether the mere presence of symptomato-
logy is sufficient to account for this association. The
present study did not possess enough participants with
specific clinical diagnoses to be able to explore this que-
stion. Also, it would be interesting for future research to
examine other mental health issues, including anxiety,
and consider their relationship with goal achievement.

Moreover, the results exhibited a significant re-
duction in participant-relevant outcomes, including
depression, insomnia, and loneliness symptoms over
the course of the 12-months. Looking forward, it will
be interesting to determine whether clinical outcomes
(including weight, BMI, waist-hip ratio, blood pressure)
also improve over longer amounts of time. It is likely
that a year-long program was an insufficient amount of
time to change clinical indicators, though these should
be examined in the long-term.

Significance

This study highlighted the fact that mental health is-
sues can be a barrier to individuals making health beha-
vior changes. Participating in a lifestyle program that
incorporates behaviour modification and mental health
strategies can help participants manage their mental
health, thereby facilitating the achievement of their he-
alth goals.
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