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Abstract

Background The physical activity counseling for in-patients with major depression (PACINPAT) randomized con-
trolled trial was launched to tackle physical inactivity for in-patients with major depressive disorder. Evidence shows
that despite potential treatment effects, physical inactivity is prevalent in this population. To contribute to the assess-
ment of how this in-person and remote, theory-based, individually tailored intervention was designed, received and
effected behavior, the aim of this study was to evaluate its implementation.

Methods This implementation evaluation was conducted within a multi-center randomized controlled trial accord-
ing to the Process Evaluation Framework by the Medical Research Council including the analysis of reach, dose, fidel-
ity and adaptation. Data were collected from the implementers and the participants randomized to the intervention
group of the trial.

Results The study sample comprised 95 physically inactive in-patients (mean age: 42 years, 53% women) with diag-
nosed major depressive disorder. The intervention reached the intended population (N=95 in-patients enrolled in
the study). The intervention dose varied between early dropouts (counseling sessions, M= 1.67) and study completers
with some participants receiving a low dose (counseling sessions, M=10.05) and high dose (counseling sessions,
M=25237). Differences in the attendance groups were recognizable in the first two counseling sessions (duration of
counseling session about 45 min in early dropouts versus 60 min for study completers). Fidelity of the in-person coun-
seling content was partly achieved and adapted, whereas that of the remote counseling content was well achieved.
Participants (86% at follow up) reported satisfaction with the implementers of the intervention. Adaptations were
made to content, delivery mode and dose.
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research among in-patients with depressive disorders.

Conclusion The PACINPAT trial was implemented in the intended population, in varying doses and with adapta-
tions made to in-person counseling content and remote counseling dose. These findings are key to understanding
outcome analyses within the PACINPAT trial, further developing interventions and contributing to implementation

Trial registration ISRCTN, ISRCTN10469580, registered on 3rd September 2018.
Keywords Intervention implementation, Process evaluation, Physical activity counseling, Depression

Background

Worldwide, 27.5% of adults are not sufficiently physically
active [1]. It is estimated that physical inactivity causes
9% of premature mortality, 6% of the burden of coro-
nary heart disease, 7% of type 2 diabetes, 10% of breast
cancer and 10% of colon cancer globally [2]. Addition-
ally, it has been shown that people with higher levels of
physical activity have lower odds of developing depres-
sion (adjusted odds ratio=0.83, 95% CI 0.79 to 0.88) [3].
In turn, according to meta-analytic data, people with
depression tend to be less physically active than peers
without depression (standard mean difference=-0.25,
95% CI -0.03 to 0.15) and over half (67%) do not meet
physical activity recommendations [4]. It would appear
to be worthwhile to promote physical activity among
people with major depressive disorders because accord-
ing to meta-analytic data an average of 45 min of mod-
erate-intensity physical activity, three times per week for
approximately 9 weeks leads to a significantly large anti-
depressant effect (g=-0.79, 95% CI -1.01 to -0.57) [5].
This evidence is further corroborated by a meta-analysis
of randomized controlled trials showing that exercise
interventions have a large effect (standard mean differ-
ence=-0.95, 95% CI -1.18 to -0.71) on depressive symp-
toms [6]. Thus underlining the need of interventions to
facilitate a more physically active lifestyle among people
with major depressive disorders.

Physical activity is defined as any bodily movement
resulting from skeletal muscles, which in turn results in
energy expenditure [7]. Hence, there is a wide range of
possibilities to be physically active: occupationally, doing
sports, conditioning, in a household, or other activities
[7]. Physical activity counseling is an educational, client-
centered and goal-oriented approach whereby the aim is
to achieve lasting behavior change through a cooperative
relationship and empowerment of the individual under-
going said change [8].

Physical activity counseling has been effective in
changing physical activity behavior in physically inac-
tive adults (increases of 32 min/week, 95% CI 0.1 to 63,
at intervention follow up) [9]. Similarly, in people with
depression, facilitated physical activity counseling has
led to increased physical activity levels (adjusted odds
ratio 2.27, 95% CI 1.32 to 3.89) in out-patients [10]. To

investigate the efficacy of an in-person and remote, the-
ory-based, individually tailored physical activity coun-
seling intervention in in-patients with depression, the
physical activity counseling for in-patients with major
depression (PACINPAT) multi-center randomized con-
trolled trial (RCT) was launched. The novelty of this
trial is that the intervention content is theory-based yet
personalized to the recipient, it takes place in-person as
well as remotely for 1 year to facilitate maintenance, it is
delivered in in-patient care and the primary endpoint is
objectively measured physical activity (accelerometer).
The trial protocol has been published previously [11].

The impact of such a physical activity counseling inter-
vention depends not only on its efficacy, as assessed
within the RCT, but also its reach, adoption, imple-
mentation and maintenance [12]. Hence, additional
assessments are required to adequately evaluate a com-
plex intervention [13]. Along these lines, the Medical
Research Council (MRC) provides a framework for the
process evaluation of complex interventions as depicted
in Fig. 1 [14]. The framework describes three compo-
nents to be considered, namely implementation (what
is implemented and how?), mechanism of impact (how
does the delivered intervention produce change?) and
context (how does context affect implementation and
outcomes?). The evaluation of intervention implementa-
tion in turn consists of four components; reach (target
audience), dose (of delivery and receipt), fidelity (deliv-
ered as intended) and adaptations (modifications for con-
textual fit).

In the case of the PACINPAT trial, the intervention and
its causal assumptions have been described in the study
protocol [11]. The mechanism of impact was assessed in
a nested qualitative study on the participants’ experience
of the intervention [15]. Upon completion of the trial,
outcomes with respect to physical activity levels and sec-
ondary outcomes as defined in the study protocol will be
published. According to the MRC framework, the con-
text shaping the causal assumptions of the intervention,
as well as its implementation, mechanism of impact and
outcomes is to be considered in each step of the evalua-
tion process.

Hence, the aim of the present study is threefold: First,
to evaluate the implementation of the intervention by
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Fig. 1 Process evaluation according to Moore et al. [14]

addressing the following questions: (i) did the interven-
tion reach the targeted audience? (ii) how many of the
planned counseling sessions took place and how long
was their duration (dose)? (iii) was the content deliv-
ered as planned? and (iv) what, if any, adaptations were
made to the intervention? Second, to analyze whether the
duration and content of the counseling sessions differed
according to the intervention dose. And third, to present
the recipients’ satisfaction with the intervention.

By establishing the actual dose of the intervention
potential future implementation in practice in terms of
remuneration of implementers can be informed, as the
entire counseling duration (including preparation and
debriefing time) will become visible.

This study will therefore complete the process evalu-
ation of the PACINPAT trial and allow a deeper under-
standing of what may account for future observed effects
of this physical activity intervention for people with
major depression. The aim of the study is therefore to
evaluate the implementation of the intervention within
the PACINPAT multi-center randomized controlled trial
based on quantitative data provided by the implementers
and participants of the PACINPAT trial.

Methods

Setting and participants

The PACINPAT trial is being conducted in four Swiss
psychiatric clinics (study cites in Basel, Riehen, Solothurn
and Minchenbuchsee). The participants were screened
by clinicians according to the following inclusion crite-
ria: adult (18—65 years) women and men with episodic
or recurrent moderate to severe depression according to

the International Classification of Disease, 10! Edition
(ICD-10), who were physically insufficiently active upon
admission to in-patient treatment (<150 min of mod-
erate-to-vigorous physical activity per week [16]). Once
clinically screened, the clinicians referred the patient to a
member of the study team who explained the study pro-
cedures, emphasizing the voluntary basis of participa-
tion and anonymity of data. Patients who decided to take
part signed a written informed consent form and were
randomized 1:1 with a permuted block randomization
with the strata age, sex, and clinic into an intervention
and control group. The participants were blind to group
allocation while, given the nature of the intervention
the implementers were not. Data used in this publica-
tion pertain only to the participants randomized into the
intervention group.

Development of the intervention

The intervention consisted of physical activity counseling
which took place in-person and remotely including text
messages and the use of a mobile phone application dur-
ing one year. The delivery mode, timing, content and
underpinning theory are shown in Table 1.

The intervention was theory-based. The first three ses-
sions were based on the Motivation-Volition (MoVo)
Model developed by Fuchs and colleagues [17]. The
model assumes that strengthening both motivational
(self-efficacy and goal intention) and volitional (action
planning and barrier management) constructs, behavior
can be initiated and maintained through positive out-
come experiences [17]. There is a corresponding inter-
vention designed as a short physical activity counseling
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Table 1 Intervention design
Session Delivery Timing Content Theory
Phase 1:in-person 1 In-person During - Introduction and organizational aspects of the intervention MoVo
(2h) in-patient treatment - Health goals
- Physical activity ideas
2 In-person During - Physical activity plan (what, when, where and with whom) MoVo
(1.5h) in-patient treatment including check for suitability, practicability, precision and
effectiveness
- Instruction for self-monitoring of physical activity including
introduction to mobile app as self-monitoring tool
- Introduction to remote sessions
- Appointment for next session (first telephone session)
Phase 2: remote 3 Telephone 2 weeks after discharge from - Physical activity barriers (internal and external) MoVo
(1h) in-patient treatment - Strategies (e.g., prioritizing physical activity, making an
appointment with a friend, preparing required equipment)
- Instruction to implement physical activity plan, self-monitor-
ing and strategies
- Introduction to text messages
- Appointment for next session
4-28 Telephone Bi-weekly - Check implementation of physical activity plan, self-monitor- ~ BCW
(05h) (26in ing and strategies
12 months) - Appropriate BCTs selected from the Anchor List
- Intermittent goal setting and reviewing in sessions 4,9, 14, 19,
24 and 28 (every 2 months)
- Appointment for next session
Text messages Weekly - Feedback BCW
(52in - Reminder
12 months) - Information

Mobile App

- Physical activity diary including setting of time, place, with
whom, duration and intensity, including the option to confirm
the activity took place

- Profile to save anthropological and physical activity data

- Notepad to summarize goals, ideas, barriers and strategies

h hours, App mobile application, BCT Behavior Change Technique, MoVo Motivation Volition Model, BCW Behavior Change Wheel

intervention to be delivered to in-patients [18], accord-
ing to which the initial stages of the present intervention
were designed. In the following stages, the intervention
was based on the Behavior Change Wheel (BCW), which
is a framework containing concepts from health behav-
ior theories [19]. At the core of the wheel, behavior is
explained by capability (physical and psychological),
opportunity (environmental and social) and motivation
(reflective and automatic). There are 93 Behavior Change
Techniques (BCTs), defined according to a taxonomy
(version 1), which can be implemented to target these
determinants of behavior [20]. A BCT “Anchor List”
was developed in a previous study [9], containing thirty
BCTs. Ten of which, were effective for physical activity
promotion according to evidence and were thus clas-
sified as main BCTs. The remaining twenty BCTs were
explicitly or implicitly used in physical activity counseling
according to evidence and were thus classified as second-
ary BCTs. This “Anchor List” was used for the present
intervention (see Table 2).

In addition to the theoretical underpinning of the
intervention, the aim was also to allow for individual tai-
loring of the intervention content. The implementers of

the intervention, i.e. coaches, were provided with ques-
tionnaire data from the participants before the first ses-
sion, in which they gained motivational and volitional
information. Tailoring continued throughout all sessions,
in which the coaches were instructed to select and apply
BCTs from the “Anchor List’, which fitted the assessed
needs.

The coaches were sport science and psychology grad-
uates. They were recruited in stages and trained by the
study team. The training (duration of 8 weeks with 2
hourly sessions weekly) contained insight into the trial
procedures including background on depression and
behavior change in this population, underpinning theory
and tailoring of the intervention, structure of the inter-
vention including delivery mode, and the role of a coach
including conversational conduct and relationship build-
ing. Additionally, the training included weekly exercises,
listening to and analyzing audio recordings and a know-
how-check, in which the coaches role-played a scenario
with a member of the study team. The coaches received
a manual containing the training content as well as a
detailed guide of every session, including checklists and
instructions for debriefing. The coaches were instructed
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Table 2 Behavior change techniques anchor list for physical
activity

Taxonomy Version 1

1.1. Goal setting (behavior)

1.3. Goal setting (outcome)

1.2. Problem solving

1.4. Action planning

8.7. Graded tasks

1.5. Review behavior goal(s)

1.7. Review outcome goal(s)

1.6. Discrepancy between current behavior and goal
1.8. Behavioral contract

2.2. Feedback on behavior

2.7. Feedback on outcomes of behavior

2.3. Self-monitoring of behavior

2.4. Self-monitoring of outcomes of behavior

3.1. Social support (unspecified)

4.1. Instruction on how to perform the behavior
5.1. Information about health consequences
5.2. Salience of consequences

6.1. Demonstration of the behavior

6.2. Social comparison

7.1. Prompts/cues

8.1. Behavioral practice/rehearsal

8.3. Habit formation

9.2. Pros and cons

10.3. Non-specific reward

12.1. Restructuring the physical environment

12.2. Restructuring the social environment

12.3. Avoidance/reducing exposure to cues for the behavior
13.2. Framing/reframing

15.2. Mental rehearsal of successful performance
15.3. Focus on past success

bold =main BCT, BCTs are numbered according to Taxonomy V1

on how to document the implementation of the inter-
vention including number, duration and content of each
session. For the remote phase of the intervention, a pro-
tocol was developed specifying the procedures in case
of missed appointments, participants who were difficult
to reach and defining the expected availability of the
coaches. The implementation was monitored continu-
ously by the study team during monthly team meetings
with the coaches. Information regarding the intervention
development can also be found in the study protocol [11].

Data collection

Reach of the intervention

Data representing the reach of the intervention were
demographic and clinical data, collected during
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in-patient treatment at screening. The clinician referring
the participant to the study team communicated age, sex,
physical activity level and depression diagnosis as well
as depression severity to the study team confidentially.
Depression diagnoses were stated according to ICD-10.
Depression severity was assessed with the Beck Depres-
sion Inventory (BDI), containing 21 questions pertaining
to depression symptoms resulting in a sum score ranging
from 0 to 63 points [21]. Physical activity was assessed
using the International Physical Activity Questionnaire
(IPAQ), containing seven questions to elicit the amount
of moderate and vigorous physical activity performed in
the preceding seven days [22].

Dose and fidelity of the intervention

Data representing the dose and content of the interven-
tion were collected by the coaches using a predefined
tool, containing the date of contact with the partici-
pant, duration of preparation, counseling and debrief-
ing and the content (MoVo as well as BCTs) of each
counseling session. Additionally, the dates of all text
messages sent were documented and for each coun-
seling session there was the opportunity for free text
comments. The coaches entered these data regularly
after every counseling session and were monitored by
the study team.

Adaptation to the intervention

Adaptations to the intervention were documented during
the regular team meetings and the counseling materials
were adjusted accordingly.

Satisfaction with the intervention

Satisfaction data were collected from the participants
via questionnaire at two time points during their study
participation. The first time was 6 weeks (post) and
the second 12 months (follow-up) after discharge from
in-patient treatment. The questionnaire contained
questions regarding expectations, understandability of
the content, satisfaction with the coach, helpfulness of
the text messages, user friendliness and helpfulness of
the mobile application, achieving (intermittent) goals,
motivation to continue and recommendation of the
intervention, suitability for health promotion, general
satisfaction, and perceived effort in relation to suc-
cess. These questions were all answered on a 4-point
Likert scale ranging from no, mostly no, mostly yes to
yes. The scale for the last question ranged from too
high, mostly too high, appropriate to low. Addition-
ally, there was a question pertaining to the perception
of intervals between sessions, which was answered on
a scale ranging from too long, just right to too short.
Lastly, the question was asked whether a different
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fitness application was being used. This question was
answered with yes or no.

Data analysis

To analyze whether the duration and content of the
counseling sessions differed according to the intervention
dose, subgroups were defined according to intervention
attendance. “Early dropouts” dropped out of the inter-
vention after leaving in-patient treatment, “low dose”
was defined as less than 75% of the remote interven-
tion and “high dose” was defined as 75% or more of the
intended remote intervention. This cut off is supported
by meta-analytic data on the adherence to physical activ-
ity interventions in other chronic conditions (cancer, car-
diovascular disease and diabetes), which show that the
average adherence rate is 77% (95% CI 0.68 to 0.84) of the
intended dose [23]. Additionally, number and duration of
counseling sessions were separately analyzed for in-per-
son and telephone counselling.

Metric data were reported in means (M) and stand-
ard deviations (SD). Group differences for metric data
were analyzed with Analyses of Variance (ANOVA)
tests and reported with F-statistics and eta-squared
(n%). For comparisons of more than two groups Bon-
ferroni post hoc tests were conducted. Group dif-
ferences for categorical data were analyzed with
chi-squared tests (x?) and reported with correspond-
ing chi-squared values and Cramer’s V, appropriate for
contingency tables larger than 2Xx2. The significance
level for analyses was set at p <0.05 across all analyses.

Table 3 Participant characteristics
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Analyses were performed in STATA (StataCorp. 2017.
Stata Statistical Software: Release 15. College Station,
TX: StataCorp LLC.).

Results

Reach

The intervention did reach the targeted audience and no
significant differences were found between the groups of
intervention attendance with regard to age, sex, depression
severity and diagnoses, or study site. A total of 127 partici-
pants were recruited and randomized to the intervention
group. By January 2022, 101 participants (80%) completed
their participation in the PACINPAT trial, which com-
prises the current sample size. For the current analyses,
three people were excluded because their primary diagno-
sis did not fit the defined inclusion criteria. Additionally,
those who were randomized to the intervention group but
did not participate in the intervention at all (n=3) were
excluded. This resulted in a total sample of N=95 partici-
pants, whose characteristics are described in Table 3.

Dose

The planned number of counseling sessions was two
in-person sessions during in-patient treatment and 26
telephone sessions with an interval of 14 days during
12 months.

Not all participants achieved the planned number of
counseling sessions. Hence, subgroups were created
according to intervention attendance, which can be seen
in Fig. 2.

Total Early Low Dose High ANOVA
(N=95) Dropout (n=37) Dose
(n=18) (n=40) F n’
Age in years, mean (SD) 42 (13) 42 (13) 42 (14) 43(12) 0.18 0.00
Depression severity according to BDI, mean (SD) 21(12) 24(12) 21011 18(12) 1.58 0.03
' v p
Sex, n (%)
Women 50 (53) 11(61) 20 (54) 19 (47) 0.97 0.10 0.615
Men 45 (47) 7 (39) 17 (46) 21 (52)
Depression diagnosis according to ICD-10,n (%)
Moderate episode (F32.1) 24 (25) 6 (33) 10 (27) 8(20) 258 0.12 0.859
Severe episode (F32.2) 14 (15) 2011) 4(11) 8 (20)
Recurrent depression, current moderate episode (F33.1) 35(37) 6(33) 15 (40) 14 (35)
Recurrent depression, current severe episode (F33.2) 22 (23) 4(22) 8(22) 10 (25)
Study site, n (%)
Basel 20(21) 4(22) 12 (32) 4(10) 6.27 0.18 0.393
Riehen 22 (23) 4(22) 8(22) 10 (25)
Solothurn 18 (19) 4(22) 6(16) 8 (20)
Minchenbuchsee 35(37) 6(33) 11 (30) 18 (45)

BDI Beck Depression Inventory, ICD-10 International Classification of Disease, 10 Edition
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Fig. 2 Intervention attendance

The actual number of counseling sessions and their thus confirming the three different groups of attend-
durations, in total as well as in the two interven- ance. According to Bonferroni post hoc testing, only
tion phases (in-person and telephone), are shown in  the number of in-person counseling sessions were not
Table 4. ANOVA tests revealed significant differences significantly different between the low and high dose
in all parameters referring to the number of sessions, groups.

Table 4 Intervention dose

Total Early Low High ANOVA
(N=95) Dropout Dose Dose
(n=18) (n=37) (n=40)
M (SD) M (SD) M (SD) M (SD) F n?
Number of
Total counseling sessions 14.91 (10.24) 1678 (0.48) 10.058¢ (5.88) 25.37%¢(2.20) 268.79 0.85*
In-person 167 (0.48) 1.834(0.38) 22(0) 2%(0) 18.64 0.29*
Remote 12,98 (10.15) 08 (0) 8.055¢ (5.88) 2337 (2.20) 264.50 0.85*
Messages 26.04 (20.81) 08 (0) 16.658¢ (14.43) 46.45°C (5.22) 172,62 0.79*
Duration of preparation
In-person (min) 9.00 (9.46) 6.50 (5.21) 9.38 (8.41) 9.77 (11.61) 125 0.03
Remote (min) 263 (231) — 169 (1.55) 469 (149) 86.55 0.65*
Duration of counseling
In-person (min) 57.37 (17.05) 45398 (20.38) 60.57" (15.45) 59.80° (14.74) 6.10 0.11%
Remote (min) 927 (834) — 544 (337) 16.99 (6.53) 99.23 0.68*
Duration of debriefing
In-person (min) 9.09 (6.76) 5554 (3.73) 9.36 (6.98) 10.44" (7.16) 346 0.07*
Remote (min) 3.77 (3.40) — 2.24(1.79) 6.89 (2.50) 9373 0.67*

min minutes. Capital superscript letters above the mean (M) indicate which of the three groups differed from each other based on Bonferroni post-hoc tests. Means
(M) with the same letters are significantly different at p <0.05
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When considering the duration of the in-person coun-
seling sessions, it is noteworthy that the “early dropout”
group had significantly shorter sessions compared to both
other groups. Correspondingly, the debriefing time for in-
person counseling session was less. When considering the
duration of the telephone counseling sessions, the “high
dose” group had significantly longer preparation, coun-
seling and debriefing time compared to the “low dose”
group. With regard to intervals and duration of the remote
intervention, the groups differed significantly. Intervals
between the telephone counseling sessions differed signif-
icantly between the “high dose” (M =17 days, SD=2 days)
and “low dose” (M=25 days, SD=10 days) groups
(F=99.75(3,93)» 7*=0.68, p<0.001). The overall dura-
tion of the remote intervention also differed significantly
between the “high dose” (M =13 months, SD=1 month)
and “low dose” (M =6 months, SD=5 months) groups
(F=107.27 5,95, 77 =0.70, p<0.001).

Fidelity

Fidelity, i.e. whether the content of the intervention was
delivered as intended, was assessed by considering the
content delivery as reported by the coaches and satisfac-
tion as reported by the participants.

In Table 5 the content according to the MoVo Model
is exemplified. Group differences already appeared in the
second counseling session, in which plans were made
less often in the “early dropout” group compared to both
other groups. Additionally, the mobile application was
introduced less frequently in the “low dose” group. Over
half of the “early dropout” group discussed barriers (64%)
and strategies (59%) even though this was intended in the
third session (first telephone session).

In Table 6 the content based on BCTs used during
the telephone counseling is shown. Additionally, BCTs
used in order of frequency can be seen in Fig. 3. Accord-
ing to ANOVA analyses, eleven of the BCTs were used

Table 5 Content based on the motivation-volition model
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significantly more frequently in the “low dose” group
compared to the “high dose” group, three of which were
main BCTs (self-monitoring of behavior (2.3.), social sup-
port (3.1.), information about health consequences (5.1.)).

When comparing the ten most frequently used BCTs
to the ten main BCTs on the “Anchor List’, discrepancy
between current behavior and goal (1.6.) (54%) and
graded tasks (8.7.) (30%) were among the top ten, how-
ever they were not among the main BCTs on the “Anchor
List” While the BCTs social support (3.1.) (17%) and
instruction on how to perform behavior (4.1.) (17%) were
among the main BCTs on the “Anchor List’, they were
not among the ten most frequently used BCTs.

Results from the satisfaction questionnaire can be seen
in Table 7. When considering the elements from the imple-
mentation evaluation dose and content, at post assess-
ment, 74% of the participants rated the intervals between
the counseling sessions (intended interval: 2 weeks), as too
short, while at follow up assessment only 12% reported the
intervals to be too short and 80% experienced them as just
right. When considering intervention content, 76% (post
assessment) and 80% (follow up assessment) reported
the content to be appropriate and understandable. When
considering other elements of the remote intervention,
the text messages were reported to be helpful by approxi-
mately 70% of the participants at both assessment time
points. The only area where lower rates of satisfaction were
reported was pertaining to the mobile application (help-
ing to stay motivated, to implement plans and reach goals).
Approximately 30% of the participants rated these ques-
tions with “no” and a further 30% with “mostly no” Overall,
the participants reported that they were satisfied with their
coach (89% post assessment, 86% follow up assessment).

Adaptation

Adaptations to the original MoVo intervention by Fuchs
and colleagues [17] were made a priori to fit the PACIN-
PAT context as stated in the study protocol [11]. The

Intended Total Early Low High

counseling (N=95) Dropout (n=18) Dose Dose

session (n=37) (n=40)

n (%) n (%) n (%) n (%) X v p

Idea set 1 92 (97) 17 (94) 36 (97) 39(97) 042 0.07 0811
Goal set 1 91 (96) 17 (94) 36 (97) 38 (95) 0.35 0.06 0.839
Plan made 2 71(75) 6 (33) 30(81) 35(87) 20.58 046 <0.001
App explained 2 70 (74) 7(39) 30 (81) 33(82) 13.89 038 <0.001
Barriers identified 3 61 (64) 13(72) 20 (54) 28 (70) 275 0.17 0.253
Strategies identified 3 56 (59) 10 (55) 20 (54) 26 (65) 1.06 0.10 0.589
Intermittent goals 65 (68) 0 27 (73) 38 (95) 5243 0.74 <0.001
Overall goal reached 28 15(16) 0 2(5) 13(32) 14.78 039 <0.001
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Table 6 Content based on behavior change techniques

BCTusedat Frequency of use relative to number of ANOVA

least once counseling sessions

(n=77) for at least one use

(n=77)

N (%) Total (%) Low Dose (%) HighDose (%) F n? p
1.1. Goal setting (behavior) 71(92) 52 58 48 250 003 0.12
1.3. Goal setting (outcome) 36 (47) 12 20 9 9.63 0.22 <0.01
1.2. Problem solving 73 (95) 41 45 38 2.02 0.03 0.16
1.4. Action planning 74 (96) 51 51 51 0.01 <001 093
8.7. Graded tasks 60 (78) 30 37 25 8.50 0.13 <0.01
1.5. Review of behavior goals 68 (88) 60 62 58 041 <001 052
1.7. Review of outcome goals 50 (65) 10 18 8 30.56  0.39 <0.01
1.6. Discrepancy between current behavior and goal 35(45) 54 50 57 0.26 <001 061
1.8. Behavioral contract 7(9) 6 8 5 039 <001 056
2.2. Feedback on behavior 71(92) 71 70 72 0.14 <001 071
2.7. Feedback on outcomes of behavior 39(51) 10 15 8 5.66 0.13 0.02
2.3. Self-monitoring of behavior 60 (78) 30 40 24 712 0.11 <0.01
2.4. Self-monitoring of outcomes of behavior 11(14) 14 24 10 503 036 0.05
3.1. Social support (unspecified) 44 (57) 17 27 12 1175 022 <0.01
4.1. Instruction on how to perform the behavior 48 (62) 17 26 13 1145 0.20 <0.01
5.1. Information about health consequences 62 (80) 23 33 16 1563 0.21 <0.01
5.2. Salience of consequences 39(51) 14 16 13 1.56 0.04 0.22
6.1. Demonstration of the behavior 12(15) 7 8 6 026 002 0.62
6.2. Social comparison 8(10) 5 5 5 0.18 0.03 0.69
7.1. Prompts/cues 23 (30) 10 21 6 8.55 0.29 <0.01
8.1. Behavioral practice/rehearsal 59(77) 22 27 19 3.50 0.06 0.07
8.3. Habit formation 60 (78) 24 28 21 218 0.04 0.14
9.2. Pros and cons 11(14) 6 5 6 0.02 <001 090
10.3. Non-specific reward 30(39) 14 19 11 3.71 0.12 0.06
12.1. Restructuring the physical environment 19 (25) 8 9 7 0.21 0.01 0.65
12.2. Restructuring the social environment 5(6) 8 12 6 3.82 0.56 0.14
12.3. Avoidance/reducing exposure to cues for the behavior 18 (23) 8 15 6 7.65 032 0.01
13.2. Framing/reframing 22(28) 1 13 10 076 004 0.39
15.2. Mental rehearsal of successful performance 27 (35) 11 16 10 412 0.14 0.05
15.3. Focus on past success 37 (48) 11 16 8 743 0.17 0.01

bold =main BCT, BCT Behavior Change Technique, BCTs are numbered according to Taxonomy V1

original design consists of three in-person sessions, the
first and last as individual sessions and the second a
group session. Given the in-patient structure at the study
sites, group sessions were replaced by individual sessions.
The third counseling session was conducted during a tel-
ephone counseling session as it could be expected that
engagement would be greater in a remote setting versus
an in-person setting once the participant had left in-
patient treatment.

During the first weeks of the intervention it was
decided that the timing of the MoVo content could
be adapted by the coach if it became evident that the
participant was not ready yet to discuss health goals,

physical activity ideas and plans. In such cases, the ini-
tial counseling sessions were primarily used to build a
working relationship. Additionally, during the remote
intervention phase, the intervals between telephone
sessions was adapted to the preference of the par-
ticipant, however, a minimum of 2 weeks was main-
tained. These adaptations were carried out with all
participants.

Discussion
Main results
This study gives a differentiated insight in to the
implementation of the planned complex intervention,
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Frequency of Behavior Change Techniques

Feedback on behavior

Review of behavior goals

Discrepancy between current behavior and goal

Goal setting (behavior)

Action planning

Problem solving

Self-monitoring of behavior
Graded tasks

Habit formation

Information about health consequences

Behavioral practice/rehearsal

Social support (unspecified)

Instruction on how to perform the behavior
Non-specific reward

Salience of consequences

Self-monitoring of outcomes of behavior
Goal setting (outcome)

Mental rehearsal of successful performance
Framing/reframing

Focus on past success

Review of outcome goals

Feedback on outcomes of behavior
Prompts/cues

Restructuring the physical environment
Restructuring the social environment
Avoidance/reducing exposure to cues for the behavior
Demonstration of the behavior

Behavioral contract

Pros and cons

Social comparison

20
Fig. 3 Frequency of Behavior Change Techniques

according to the MRC framework, including reach,
dose, fidelity and adaption. With regard to reach, the
PACINPAT intervention reached all but three partici-
pants in the intervention group. With regard to dose,
the subgroup analysis showed that the “early dropout”
group had significantly shorter in-person counseling
sessions compared with the “low” and “high dose”
groups. Additionally, the “high dose” group had sig-
nificantly longer remote counseling sessions compared
with the “low dose” group. With regard to fidelity, dur-
ing in-person counseling sessions, physical activity
plans were made less frequently and the mobile applica-
tion was introduced less frequently in the “early drop-
out” group compared with the “low” and “high dose”
groups. During remote counseling sessions, BCTs used
in over 50% of the sessions were action planning (1.4.),
goal setting (behavior) (1.1.), discrepancy between cur-
rent behavior and goal (1.6.), review of behavior goals
(1.5.) and feedback on behavior (2.2.). All but two of
the BCTs on the “Anchor List” for physical activity
were frequently used (social support [3.1.] and instruc-
tion on how to perform behavior [4.1.]). With regard
to adaptation, the MoVo intervention was adapted
in delivery mode and timing of content. The interval
between telephone counseling sessions was adapted to
the participants.

30 40 50 60 70 80

Intervention dose

Adherence to physical activity interventions in general may
be reduced in people with major depression. According to
a meta-analysis of RCTs, a dropout rate of 17.2% (95% CI
13.5 to 21.7) is to be expected [24]. With this in mind, 19%
of the current sample dropping out of the physical activity
intervention early is in keeping with expectations.

When considering adherence to the MoVo intervention
specifically, in a study on the efficacy of the MoVo inter-
vention in orthopedic patients, 90.1% of the intervention
group received the intervention as intended [25]. Keep-
ing in mind that the intervention duration consisted of
three counseling sessions. Hence, this is comparable to
the intervention dose, that even the “early dropouts” in
the current study achieved. Additionally, approximately
35% of the orthopedic patients dropped out of the study,
i.e. did not complete all assessments [25]. In a more
recent study in which cardiac patients received the MoVo
intervention, the implementation rate was not reported,
however similarly a dropout rate from trial participation
of approximately 37% was reported [26].

Adherence to physical activity programs may be
linked with associations with physical activity, as shown
by Antoniewicz and Brand [27]. In a dropout analysis of
a 3-month physical activity program, they discovered
that automatic positive associations towards exercising
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Table 7 Participant satisfaction
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Post in-patient treatment (n=63)

Post intervention (n=50)

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
No Mostly no Mostly yes Yes No Mostly No Mostly yes Yes
Have your expectations been met? 3(5) 7(11) 22 (35) 31(49) 4(8) 6(12) 10 (20) 30 (60)
Is the content appropriate and under- 0(0) 0(0) 15 (24) 48 (76) 0(0) 0(0) 10 (20) 40 (80)
standable?
Are you satisfied with your coach? 1(2) 0(0) 6(9) 56 (89) 0(0) 10Q) 6(12) 43 (86)
Would you prefer a different coach? 61(097) 2@3) 0(0) 0(0) 47 (94) 3 (6) 0(0) 0(0)
Are the weekly messages helpful tostay 6 (10)* 10 (16)? 21 (34)° 25 (40)* 3 (6) 5(10) 20 (40) 22 (44)
motivated?
Are the weekly messages helpful toimple- 7 (11) 11 (18) 24 (38) 21(33) 48> 7(14P 21 (43)° 17 (35)°
ment your plans?
Are the weekly messages helpful to reach 8 (13)* 10 (16)° 23 37)° 21347 3(6)° 8(16)° 22 (45)° 16 (33)°
your goals?
Is the app user-friendly/understandable? 612 8(17)¢ 21 (44)° 13 (27)°
Is the App helpful to stay motivated? 15(31)° 13 (26)° 16 (33)° 5(10)°
Is the App helpful to implement your 1531)° 12 (24)° 19 39)° 3(6)°
plans?
Is the App helpful to reach your goals? 16 (33)° 14 (28)P 14 (28)° 5(10)°
Have you achieved intermittent goals that 36> 6(12)° 27 (55)° 1327)°
you set during the program?
Do you move more (increased duration or 2 (3) 9(14) 32(51) 20(32) 5(10) 8(16) 20 (40) 17 (34)
frequency)?
Are you motivated to continue your 1(2) 3(5) 24 (38) 35 (55)
participation in the program?
Would you recommend the program? 203) 18 (28) 1) 4267 1QP° 3P 14 29)° 31 (63)°
Do you think the program is a suitable 102 0 (0) 19 (30) 43 (68) 0(0) 0(0) 21(42) 29 (58)
health promotion measure?
Generally, are you satisfied with the 1) 0(0) 15(24) 47 (74) 0(0) 3(6) 15 (30) 32 (64)

program?
Too Mostly too high

Appro-priate Low Too

Mostly too high Appro-priate Low

high high
How do you perceive the effort you put 2(3) 4 (6) 52(83) 5(8) 1) 4(8) 41 (82) 4(8)
into participating in the program in rela-
tion to your success?
Too Just Too Too Just Too
long right short long right short
How do you perceive the intervals 102 15 (24) 47 (74) 4 (8) 40 (80) 6(12)
between the coaching sessions?
No Yes No Yes
Do you use a different Fitness App or 48 (77)? 14 (23)? 36 (72) 14 (28)

activity tracker

2 Sample size of 62. ®Sample size of 49.5ample size of 48

was a strong discriminating factor when investigat-
ing adherence patterns [27]. Implicit associations have
been positively associated with physical activity behav-
ior [28], however this has yet to be established in peo-
ple with psychiatric disorders [29].

Intervention fidelity
During the in-person counseling sessions the “early drop-
out” group made plans less frequently compared with the

“low” and “high dose” groups, even though no group dif-
ferences were expected at that point. There is evidence
suggesting that more severe depressive symptoms are
associated with impaired volitional capacities resulting
in reduced planning, and maintenance self-efficacy as
well as higher susceptibility to distraction [30]. This may
be a way of explaining the shorter counseling sessions as
well as the differences in intervention fidelity. Neverthe-
less, with the present data, it is not possible to recognize
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whether the participants were less interested in partici-
pation or the coaches engaged them less in the interven-
tion, resulting in the shorter duration.

In the remote counseling sessions, the frequently
used BCTs in the intervention are in line with a recent
remote intervention to promote physical activity in peo-
ple with depression [31]. Noticeably, the BCTs used in
this study pertain more strongly to the behavior than to
the outcome (e.g., goal setting (behavior) (1.1.) is more
frequently used than goal setting (outcome) (1.3.)). This
reiterates that the content was implemented as designed,
because these BCTs were defined as main BCTs. Addi-
tionally, given the cyclical nature of depression [32], it
may be more attractive to focus on behavior, which is a
more immediate concept, than on outcomes, which may
be too far in the future and less within the sense of behav-
ioral control [33].

There was a discrepancy between pre-defined main
BCTs on the “Anchor List” and BCTS, which were actu-
ally frequently used. For example, the third most fre-
quently used BCT, not among the main BCTs on the
“Anchor List’, discrepancy between current behavior and
goal (1.6.), may bridge the aforementioned gap between
behavior and outcome that is needed.

The eighth most frequently used BCT, not among the
main BCTs on the “Anchor List’, was graded tasks (8.7.).
Again this reiterates that the content was implemented as
designed. The coaches were instructed to encourage the
participant to set an intermittent goal every two months,
in an attempt to increase the participants’ belief in their
capabilities over the duration of the intervention [20].

Conversely, there were some pre-defined main BCTs
on the “Anchor List, which were not frequently used.
First, social support (3.1.), which includes the encour-
agement of engaging a “buddy’, housemate or partner in
events or raising awareness for group activities. From the
current analysis it is not possible to gauge whether the
coaches did not use this BCT frequently because suffi-
cient social support was provided or because the oppo-
site was true [34]. In which case, in a remote setting, it
was not possible for the coach to offer any further means
of social support. Second, instruction on how to perform
behavior (4.1.), which includes skill training and is related
to behavioral practice and demonstration of the behavior.
Despite the fact that remote interventions are an attrac-
tive option from the point of view of low cost and wide
reach [35], they may not be the ideal platform to deliver
BCTs of this nature. Alternatively, the chosen physical
activity behaviors may not have been particularly com-
plex and thus not requiring much instruction.

The remote counseling further included text messages
and the use of mobile application. Evaluations of appli-
cations for mental health have found that most frequent
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persuasive techniques used are self-monitoring, person-
alization and reminder [36], which are in line with the
concept of the PACINPAT remote intervention. Accord-
ing to the satisfaction data, the text messages were
overall considered helpful. This was also the case in the
preceding study of physical activity counseling in health
physically inactive adults, however outcome analyses
suggested that the text messages did not have an addi-
tional impact on actual physical activity behavior [9].

Intervention adaptation

The adaptations made to the MoVo intervention mean it
was not fully implemented as intended in this population.
Even though goals and ideas were set by most partici-
pants in the first session, planning, barriers and strate-
gies were not discussed as frequently as expected. The
MoVo model, as designed by Fuchs and colleagues [17],
was intended for orthopedic patients. It has been imple-
mented in people with obesity [37] with increased physi-
cal activity outcomes, however there is no information
whether the intervention was implemented as intended.
Currently, studies implementing the interventions based
on the MoVo model in psychiatric [38] and oncology [39]
populations are ongoing. It could be possible that the
MoVo content is suitable for people with major depres-
sion, however there may need to be initial counseling ses-
sions devoted to trust and relationship building before
the behavior change content is addressed. This is sup-
ported by qualitative findings, iterating the importance
of the source of physical activity support in people with
severe mental illness [40].

Finally, the intervals of the telephone counseling ses-
sions were adapted to the preferences of the participants.
It proved challenging for the coaches to reach some of
the participants in the intended interval of two weeks.
It could be that, as with physical activity itself, the inter-
vention may best be provided in the dose that suits the
participant [41]. However, increased intervals between
counseling sessions also result in longer breaks and in
this case a shorter overall intervention duration. This in
turn, assuming the counseling has an effect on behav-
ior, has the potential of disturbing the repetition of the
behavior in recurring contexts, leading to habit forma-
tion [42]. The implications of variability in intervals may
become clearer in future outcome analyses.

Implications

These results will help to interpret the outcome analy-
ses of the PACINPAT trial. In particular, understanding
different adherence groups and differences in dose of
the intervention may facilitate the understanding of the
behavioral outcomes [43].
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The next step after an efficacy trial, in this case the
PACINPAT trial, is to refine and upscale the intervention
to truly implement this type of physical activity coun-
seling in the practice of psychiatric care [44]. Knowledge
gained from this trial may facilitate the refinement of the
intervention, particularly in terms of dose and content
in the early stages to potentially limit the early dropout
rate. In terms of remote counseling, this study provides
frequently used BCT, which may be recommended in
the design of remote physical activity counseling for
patients with depression. According to the public health
research progression model, replication studies would
then be necessary before increasing the scale [45]. More
generally, this study may encourage the movement
towards conducting more extensive evaluations in similar
settings.

Future research

Adherence guidelines, as they exist for medication [46],
may be required for behavioral counseling interventions.
The attendance cut off rate of 75% used to make the sub-
groups was supported by meta-analytic data, however,
to date there seems to be little consensus regarding the
definition and measure of adherence in physical activity
interventions [47]. Some researchers do suggest that it is
common to compare high and low adherence to exercise
programs, whereby the former refers to>70% adherence
and the latter < 70% adherence, as measured, for example,
with accelerometry [48]. However, this pertains to adher-
ence to physical activity and not to physical activity coun-
seling interventions. Hence, future research could focus
on the dose-response of physical activity counseling in
patients with major depression.

In future, the fidelity of the intervention could addi-
tionally be rated by using video recording to allow a more
objective fidelity rating. Furthermore, adding qualitative
data may be beneficial to better understand why there
were differences particularly concerning counseling ses-
sion duration and content fidelity. Hence, adapting a
mixed methods research design could be a recommenda-
tion for future research.

For a more comprehensive analysis of the implemen-
tation and to better understand the use of technology in
this intervention, the use of the mobile application, tim-
ing of the receipt and reading of the text messages would
need to be evaluated in future.

Strengths and limitations

The strengths of this study include, first, answering the
call for a more holistic approach to trial evaluations
[13]. In so doing, this study addresses recommenda-
tions stating that theory-based complementary process
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evaluations are needed to enhance the generalizability of
quantitative trials [49]. Second, evaluating the implemen-
tation of an intervention delivered during 12 months,
may be particularly poignant, because the potential for
variation in dose, content and adaptation may arguably
be greater. Third, multiple data sources were considered.
Data provided by the implementers are particularly
valuable because they were captured directly after each
counseling session, thus they are less prone to recall bias.
Additionally, they provide information on the content of
an individually tailored counselling session for each par-
ticipant. The presented participant satisfaction data can
also be seen as a strength, despite the early dropouts not
being represented, because they did not take part in the
post and follow up assessments. Overall, these quantita-
tive data allow an objective and reliable evaluation of the
reach, dose and fidelity of the intervention.

Despite these strengths, there are limitations to
be considered. First, there is a potential for recruit-
ment bias, because only people who were interested in
becoming more physically active took part in the trial,
thus leaving it unknown how the intervention would
have been implemented with a less motivated sample.
Second, the variability of the intervention dose does
not allow general conclusions regarding the content
and adaptation of the intervention. However, examin-
ing only selected participants would not correspond to
practice. Therefore, the subgroup analysis was deemed
a suitable solution to evaluate the intervention imple-
mentation concisely while preserving variability. Third,
there are some limitations in the quantitative data. For
example, it cannot be gauged why the early dropouts
had shorter in-person counseling sessions, why some
people preferred longer intervals during the remote
counseling sessions or why coaches used some BCTs
more frequently than others.

Conclusion

The PACINPAT intervention reached the intended
participants and was attended by early dropouts and
participants engaging in low or high doses. The high
dose comprised 75% of the intended number of coun-
seling sessions in approximately the intended interval
between sessions. Group differences were already rec-
ognizable in the first two sessions according to ses-
sion length and fidelity of content. This may represent
a vulnerable stage of the intervention. Further research
is needed to validate this and investigate potential
improvement strategies. Frequently used behavior-
focused (as opposed to outcome-focused) BCTs and
adaptations made in dose (longer intervals) and content
(MoVo) provide interesting insight into the potential
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needs of the population receiving this intervention for
the first time. Overall, the intervention was rated posi-
tively by the participants. These findings are important
for designing and implementing physical activity inter-
ventions in psychiatric care and for the future interpre-
tation of the PACINPAT outcome evaluations.
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