JHP

Article
Journal of Health Psychology
I-14

Do what matters, no matter © The Author(s) 2022

what! Factorizing positive activities

Article reuse guidelines:

d u ri n g C OVI D_ I 9 Ioc kd owhn sagepub.com/journals-permissions

DOI: 10.1177/13591053221120967
journals.sagepub.com/home/hpq

®SAGE

Philipp Yorck Herzberg'(®), Tanja Stender?,
Janina Charlotte Gabriela Dechmann?,
Jasmin Coli¢? and Jiirgen Hoyer?

Abstract

Behavioral activation (BA) interventions systematically encourage positive and value-based activities. Engaging
in them is an effective way to counteract negative affect, but it is unknown whether there are subtypes of
activities that may have differential effects on mood. This study investigated the factorial structure of 99
potentially rewarding activities used in an online BA intervention during the COVID-19 lockdown. About
3624 German-speaking participants evaluated a list of 99 activities that were easy to apply. We analyzed the
initially 99 activities by means of confirmatory factor analysis. Since activities can either be seen as reflective
or formative indicators, a reflective as well as a formative model was analyzed. Although the range of chosen
activities differed clearly between respondents, a one-factor model provided the best fit. It seems that a
general “activity” factor is more important for explaining whether people choose a certain activity or not,
than specific characteristics of the activity itself.
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and well-being is intended. For instance, while
both physical exercise (e.g. Chan et al., 2019;
Reed and Ones, 2006) and mindfulness-ori-
ented activities (e.g. Howarth et al., 2019;
Rodrigues et al., 2017) have consistently been
shown to improve mood, differential effects of
the two are noticeable. Anaerobic exercise
mainly proved to augment energetic arousal
(Kanning and Schlicht, 2010) and reduce iner-
tia/fatigue, while mindfulness more broadly
affected negative emotions (going beyond just
mood; Edwards and Loprinzi, 2018; Miiller
et al., 2021). The combination of both (i.e.
mindful exercise) seemed to be most effective
(Chan et al., 2019). Furthermore, activities that
are self-determined or intrinsically motivated
may have more pronounced effects than those
having to do with obligations (or forms of
extrinsic motivation; Laran and Janiszewski,
2011; Meyer et al., 2021). If activities are social
in nature or not, may also impact mood, with
social activities being beneficial across a vari-
ety of clinical and non-clinical conditions (e.g.
Fingerman et al., 2020; Holt-Lunstad et al.,
2010; Kamarsu et al., 2020; Paolillo et al.,
2018). Considerations like these imply that
activities leading to reward experiences are het-
erogeneous and might be determined by a broad
range of diverse psychological factors (e.g.
Rider et al., 2016, for a sample of Alzheimer’s
Disease patients see Amspoker et al., 2019).
Looking at the lists of rewarding activities that
have been developed since the 1970s in the con-
text of behavioral activation interventions (see
below), all of the above mentioned potential
prototypes of rewarding behaviors are included.
However, at least to our knowledge, the facto-
rial structure underlying activities during the
COVID-19 lockdown has until now never been
empirically explored.

More specifically, there is scant literature
about what kind of activities people chose and
performed during the COVID-19 lockdown
(e.g. Harikrishnan and Sailo, 2020; Harikrishnan
et al., 2020). Results show a preference of using
social networking sites (30.7%), reading books
(15.2%), and cooking (13.2%) in a sample of
young Indians. There are also indications of a

preference for housework (24.5%) and exercise
(19.2%) in the group of physical activities and a
preference for group/video chats (20.3%), look-
ing at old photos (14.3%) in the group of social
activities. However, sedentary behaviors
increased significantly whereas physical activi-
ties decreased significantly during the COVID-
19 lockdown in a sample of 1430 students in
Italy (Galle et al., 2020). Likewise, in a large
study in Switzerland (N=5932), aged 18-
75+ years, a substantial share of participants
reported to feel depressed (33%) and anxious
(43%) more often during the COVID-19 lock-
down than before, and 45% of the participants
reported a decreased frequency of physical
activity during the lockdown compared to
before (Hansmann et al., 2021). Wickersham
et al. (2021) reported changes in physical activ-
ity among United Kingdom university students.
The largest data base data (N=11,775) accord-
ing physical activity among adults during the
COVID-19 lockdown was collected by Ding
et al. (2021). They found substantial reductions
in physical activity levels during COVID-19
lockdown across 11 countries and concluded
that physical activity promotion interventions
are needed during this and similar global
emergencies.

In a preceding study (Hoyer et al., 2021), we
were interested in how much and which activi-
ties people choose when reminded of a certain
set of activities. We presented a list of poten-
tially rewarding activities online, giving
respondents the chance to select from this list
and to broaden the range of positive and/or
rewarding activities that could enhance rein-
forcement rates even during a typical COVID-
19 lockdown day. We referred to the Pleasant
Events Schedule (PES; MacPhillamy and
Lewinsohn, 1982) as a template for a list of
positive activities. This list, developed in the
1970s, is very long (containing 320 items) and
had to be carefully revised and shortened (to no
more than 99 items of activities that can be
done even under lockdown restrictions, most
prominently at home; see below).

The factorial structure of either the PES or
newer versions of such activity lists is, at least to



Herzberg et al.

our knowledge, unknown. The question of the
factorial structure of potentially rewarding activ-
ities is, however, interesting and relevant with
reference to the planning of BA interventions,
regardless whether informal and self-applied or
formal and expert-applied. Based on the data set
mentioned above, we will therefore apply
advanced factor analytical methods to address
the question of the dimensional structure of
rewarding activities during COVID-19 lock-
down. There are two reasons to presume a multi-
dimensional structure of the rewarding activities
list. First, given the large number of 99 activities,
it is reasonable to assume a multifactorial struc-
ture which an unknown number of latent factors.
Second, comparable lists of actions, responses,
or other behaviors are predominantly multidi-
mensional (see Wilkinson, 2013).

Methods
Study design and sample

The web-based study was cross-sectional with
an integrated intervention component. It was
conducted with SoSci Survey (Leiner, 2019).
Recruitment and data collection occurred
between April 9th, 2020 and April 26th, 2020.
The participants were recruited through social
media, online and newspaper articles. All indi-
viduals had to be at least 16 years old and had to
have sufficient knowledge of the German lan-
guage to participate in the study. To encourage
the recruitment, all participants had the oppor-
tunity to download the list with 99 rewarding
activities at the end of the survey. The participa-
tion was anonymous, voluntary and non-com-
mercial. All participants gave their consent on
the first survey page, and the study was con-
ducted in accordance with the declaration of
Helsinki. Based on the fact that data were com-
pletely anonymous and the IP-addresses of the
respondents were not stored, the ethics commit-
tee of the Technische Universitit Dresden
deemed further formal evaluation of the study
not necessary.

A total of N=3625 German-speaking sub-
jects participated. One participant was excluded

subsequently because of unserious answers.
The final sample consisted of N=3624 partici-
pants. A subsample of N=2561 (71%) engaged
in an imagined BA exercise (IBA, see below).
Table 1 shows the sociodemographic and clini-
cal characteristics of the sample.

Measures

Participants completed questions about demo-
graphics, COVID-19 related burdens, affect,
depression, and anxiety. Supplemental Table
X1 (Supplemental Materials) shows the full
variable list in. The German versions of the
instruments were used.

Activity list. Hoyer and Kramer (2021) reduced
and refreshed the PES (MacPhillamy and
Lewinsohn, 1982) with 320 positive activities
to 301 items. Since many activities were not
viable due to the COVID-19 related restric-
tions in everyday life, four independent raters
indicated on a scale from 0 to 2 how suitable
each activity from the list was (0=unsuitable,
1 =only suitable to a limited extent, 2=suita-
ble). One-hundred thirty-seven items reached
the criterion of a sum score of seven points
(across all four raters). We sorted out 21 items
because of unspecific, unsuitable or too spe-
cific content (e.g. “having leisure time,” “using
virtual reality glasses”). Because of doublings
and similarities, we reduced 45 items to 11
items by combining their content (e.g. “listen-
ing to an audiobook™” and “listening to a pod-
cast” combined to “listening to an audiobook
or podcast”). We also modified 35 existing
items (e.g. “going shopping” to “online shop-
ping”) to suit the COVID-19 related restric-
tions. We discussed 23 additional self-provided
COVID-19 suitable items and included 17 of
them (e.g. “streaming an online lecture,”
“watching a movie in a foreign language”). In
the end, the list was shortened and supple-
mented to 99 implementable activities (that can
be done even under lockdown restrictions,
most prominently at home). For the complete
list, see the electronic Supplemental Material
(Table 2).
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Table 1. Sociodemographic and clinical
characteristics of the sample (N=3624).

Characteristics

Descriptives

Age, M (SD) 36.84 (11.75)
Sex, %
Female 83.2
Male 16.3
Diverse 0.5
Years of education, %
<8 0.4
8-10 18.4
11-13 29.2
14+ 51.9
Employment status, %
Still in school/university 18.2
Full-time employed 393
Part-time employed 21.2
Unemployed 3.0
Retired 29
On parental leave/other 7.1
exemptions
Living arrangements, %
Living alone 19.8
Shared apartment 8.7
Living with spouse 29.7
Living with family 41.7
Number of children, %
0 60.55
| 16.91
2 17.16
3+ 5.38
More time at home in %, M (SD) 58.28 (29.13)
Change of work situation, %
Loss of employment 4.4
Reduced working hours 94
Increased working hours 5.0
Change to home-office 48.4
No change at all 32.7
Double burden (work and 21.9
childcare), %
Risk of severe course of 20
COVID-19, %
Personally infected by 0.4
COVID-19, %
Flat mate infected by 0.3
COVID-19, %
PANAS pre, M (SD)
PA 2.61 (0.69)
NA 1.89 (0.67)
(Continued)

Table 1. (Continued)

Characteristics Descriptives

PHQ-9, M (SD) 7.58 (5.31)
GAD-7, M (SD) 6.26 (4.79)
PANAS post, M (SD)
PA 2.69 (0.84)
NA .44 (0.61)

COVID-19: Coronavirus disease 2019; PANAS: Positive
and Negative Affect Schedule; PA: positive affect; NA:
negative affect; PHQ-9: Patient Health Questionnaire-9;
GAD-7 = Generalized Anxiety Disorder-7.

Positive and negative dffect. We measured the
subjects’ state affect with the Positive and Neg-
ative Affect Schedule (PANAS; Watson et al.,
1988; German version: Krohne et al., 1996). It
consists of two 10-item-scales to measure posi-
tive affect (PA; e.g. active, enthusiastic) and
negative affect (NA; e.g. afraid, distressed).
Participants were asked how they felt in the
exact moment using a Likert scale ranging from
1 (=not at all) to 5 (=very much). A total score
for PA and NA (mean across all PA items and all
NA items) can be derived. The German version
of the PANAS showed high reliability (Cron-
bach’s a=0.86—0.93) for positive and negative
affect (Breyer and Bluemke, 2016). Positive
and negative affect (PANAS) were assessed
before and after completing a list of rewarding
activities and engaging in the IBA.

Depression. Symptoms of depression were
measured with the Patient Health Question-
naire-9 (PHQ-9; Kroenke and Spitzer, 2002;
German version: Lowe et al., 2004). It is based
on the Diagnostic and Statistical Manual
of Mental Disorders (DSM-IV; APA, 1994)
and consists of nine items depicting diagnostic
criteria of depression over the past 2weeks
(e.g. a loss of interest, feelings of depression or
hopelessness). The participants could indicate
their answers on a 4-point Likert scale ranging
from 0 (=not at all) to 3 (=nearly every day).
The total score ranges from 0 to 27, with higher
scores indicating more severity of depressive
symptoms (Kroenke and Spitzer, 2002). The
German version of the PHQ-9 showed high
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Table 2. Activity list and frequencies.

Activities Relative frequency (%) CFA L
l. Watch a movie/a tv series 70,05 0.399
2. Do household chores 66,62 -
3. Go for a walk 66,62 0.413
4. Clean and tidy up thoroughly 64,53 0.424
5. Talk/chat with friends/family over phone/skype 64,53 0.497
6. Do sports (e.g. a home workout/stretching) 60,91 0.473
7. Shower/take a bath 59,42 0414
8. Bake 55,61 0.470
9. Try a new cooking recipe 51,29 0517
10 Chat over social media 48,90 0.474
I Listen to an audio book/podcast 48,04 0.505
12 Finish a task or a project 48,00 0.442
13 Ride a bicycle 45,77 0.490
14 Do gardening 45,32 0.473
15 Create a vegetable patch or repot a plant 43,53 0.475
16 Make plans for the post-lockdown period 41,18 0.583
17 Put clean sheets on the bed 40,06 -
I8 Enjoy an extensive breakfast/brunch 39,76 0.480
19  Jog or do outdoor exercises 39,43 0.486
20 Look at or sort old photos 39,31 0.593
21 Read novels, short stories, plays or poems 38,57 0.494
22 Sort out or upgrade clothing 38,42 0.337
23 Do meditation or yoga 38,38 0.433
24 Brighten up the apartment or renovate a room 37,67 0.506
25 Research on the Internet on a subject 36,59 0.493
26 Groom myself 36,59 0.584
27 Act artistically (painting, sculpturing, drawing) 36,26 0.491
28 Shop online 35,43 0.492
29 Read magazines or newspapers 35,40 0.599
30.  Play board or card games 34,43 0.484
31.  Listen to music consciously (not only incidentally) 33,98 0.573
32.  Organize or archive something 32,53 -
33.  Knit, crochet, embroider or sew 32,41 -
34.  Implement a long-delayed task (e.g. tax return) 32,26 0.567
35.  Playing puzzles, solving crosswords, etc. 31,93 0.501
36. Take time for a long conversation 31,56 0.663
37. Read a textbook or nonfiction 31,41 0.669
38. Look at stars, moon or clouds 31,22 0.501
39.  Prepare/make a lovely gift 31,22 0.496
40.  Watch funny videos, listen to jokes or read jokes 29,28 -
41.  Compliment or praise someone 29,06 0.504
42.  Enjoy sexuality in partnership 28,57 0.515
43.  Walk barefoot 27,79 0.542
44.  Make my parents happy 27,75 0.598
45.  Dedicate myself intensively to the children 27,42 0.683
46.  Play/learn a musical instrument 26,74 0.614
47.  Play games on smartphone 26,22 0.576

(continued)
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Table 2. (Continued)

Activities Relative frequency (%) CFA L
48.  Watch the sunrise or sunset 25,77 0613
49.  Sing 25,03 0.484
50.  Write letters or cards 24,88 0.561
51.  Take care of my financial affairs 24,62 0.515
52.  Play video games (e.g. computer, Playstation, Wii) 24,58 0.487
53.  Play with pets 24,51 0.569
54.  Learn/practice a foreign language 23,80 0.633
55. Dance for myself 23,42 -
56. Think of an encouragement for others 22,79 0.607
57.  Enjoy sexuality alone 22,60 0.523
58. Do a mindfulness exercise 22,01 0.632
59.  Create a healthy diet plan 21,52 0.541
60.  Donate to a good cause 21,11 0.467
61.  Plan breaks actively 20,48 -
62.  Address a personal problem 20,44 0.619
63.  Sell something online 20,25 0.621
64.  Preserve, freeze and stockpile food 19,96 0.573
65.  Work on technical things 18,87 0.548

(car, bicycle, motorcycle, household appliances)
66.  Watching a film in a foreign language 18,76 0.388
67. Work with artistic materials (clay, leather, pearls, wool, etc.) 18,58 0.543
68.  Make a photo album 18,50 0.388
69.  Photograph 18,35 0.403
70.  Put on make-up, fix my hair, etc. 18,05 0.430
71.  Offer an advice or help 17,49 0.384
72.  Watch and imitate do-it-yourself videos 17,20 0.591
73. Write a diary 17,12 0.484
74.  Read tips and advice for self-help 15,33 0.403
75.  Stream an online presentation 15,03 0.568
76. Restore antiques, refurbish furniture 14,81 -
77. Woatch a video of a concert 14,47 0.633
78. Listen to the radio attentively 13,91 0.392
79. Post photos in social media 13,73 0.521
80.  Learn something new (e.g. juggling, football tricks, handstand) 13,20 0.531
8l. Study for an exam 12,27 0.591
82.  Organize a party with old friends via internet 11,97 0.593
83.  Start a new hobby 10,74 0.591
84.  Apply for a new job 10,59 0.627
85.  Write stories, plays or poems 9,03 0.472
86.  Ask someone for advice or help 8,06 0.592
87.  Pick out TV shows thoroughly 7,87 0513
88.  Study maps/learn capitals 7,09 0.576
89.  Write a blog article or post a video 5,30 0.551
90. Shoot or edit a video 5,22 0.553
91.  Maintain my homepage 4,70 0.580
92. Medically fast 45| 0.474

(continued)
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Table 2. (Continued)
Activities Relative frequency (%) CFA A
93. Compose a song or a piece of music 4,40 0.557
94.  Sing karaoke (by yourself or with friends/family) 3,43 0.576
95. Learn a magic trick 3,06 0.383
96.  Participate in internet corona challenges 2,91 0.436
(e.g. #oldphotochallenge)
97.  Confess something to somebody 1,79 0.427
98.  Conduct a fashion show at home 1,64 0.541
99.  Write/recite a poem 1,16 0.490

A: Factor loadings from the second sample. — indicates, that the item was removed from the final list.

reliability (Cronbach’s o.=0.88; Grife et al.,
2004).

Anxiety. Symptoms of anxiety were measured
with the Generalized Anxiety Disorder-7
(GAD-7; Spitzer et al., 2006; German version:
Lowe et al., 2008). It is based on the DSM-IV
(APA, 1994) and consists of seven items depict-
ing diagnostic criteria of generalized anxiety
disorder over the past 2weeks (e.g. feelings of
anxiety or nervousness, worrying about differ-
ent things). The participants could indicate their
answers on a 4-point Likert scale ranging from
0 (=not at all) to 3 (=nearly every day). The
score ranges from O to 21 with higher scores
indicating a more severe course of anxiety
symptoms (Lowe et al., 2008). The German
version of the GAD-7 showed high reliability
(Cronbach’s a=0.89; Lowe et al., 2008). The
PHQ-9 and the GAD-7 are two modules of the
Patient Health Questionnaire (Spitzer, 1999).

Statistical analysis

Before conducting the statistical analysis of
the activity list, we had to decide whether the
activities are assumed to be formative or
reflective indicators of the latent construct.
Reflective constructs have observed measures
that are affected by the underlying latent con-
struct. Formative constructs are a composite of
multiple measures. Unlike reflective meas-
ures, where a change in the construct affects

the underlying measures, changes in the form-
ative measures cause changes in the underly-
ing construct (see Diamantopoulos and
Siguaw, 2006). According to Edwards (2011)
we decided to adopt a two-step approach.
First, we analyzed the initial item pool of the
99 activities by means of exploratory factor
analysis (EFA), in order to gain first insights
into the factor structure of the activity list.
Next, the resulting model will be cross-vali-
dated by means of a confirmatory factor analy-
sis (CFA). Both approaches treating the
activity items as reflective indicators. This
allows us to apply the sophisticated toolbox of
covariance-based scale development (Coaley,
2014; Noar, 2003) to optimize the scale inde-
pendently from a given criterion that is needed
in formative scale construction. The rationale
is that formative constructs in isolation are sta-
tistically under-identified due to “indetermina-
cies associated with the scale of measurement
for the latent construct and the construct level
error term” (Jarvis et al., 2003: 213). To
achieve identification, a formative construct
must be placed within a model which contains
structural relationships. However, the struc-
tural relationships may affect the measurement
model. To minimize the impact of the struc-
tural model on the measurement model, we
used reflective measurement approach to
obtain “pure” psychometric parameters of the
scale. However, to address the issue that
reflective specification for a set of formative
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indicators of an endogenous construct may
lead to underestimation of the structural
parameters for its effects. Therefore, we com-
pared the structural relationships of the activ-
ity scale with anxiety and depression yielded
by the accompanied structural equation
approach (SEM) for the reflective model and
the accompanied partial least squares approach
(PLS) for the formative model. Reflective
models were analyzed with Mplus and the
formative model with SmartPLS 3 (Ringle
et al., 2015).

Several fit-indices were examined to evalu-
ate the overall fit of each model. First, the chi-
square goodness-of-fit statistic was reported.
However, the chi-square statistic is sensitive to
sample size, so it is rarely used as a sole index
of model fit. Therefore, three incremental indi-
ces of fit were examined: the normed fit index
(NFI), the comparative fit index (CFI), and the
Tucker-Lewis index (TLI). Incremental indices
reflected the improvement in fit gained by a
given factor model relative to the most restric-
tive (null or independence) model. All three
incremental indices are scaled from 0 (no fit) to
1 (perfect fit). Hu and Bentler (1999) advised
that values close to 0.95 are indicative of a good
fit. Finally, the root mean square error of
approximation (RMSEA) is a population dis-
crepancy function that compensates for the
effects of model complexity. The closer the
RMSEA coefficient is to 0, the better the fit of
the model. According to Browne and Cudeck
(1993), a RMSEA value of 0.05 or less indi-
cates a close fit of the model in relation to the
degrees of freedom, whereas a value of 0.08 or
less indicates a reasonable error of approxima-
tion. Since the variables were binary and the
sample size was sufficiently large, analyses
were based on diagonally weighted least
squares estimations (WLSMYV) with robust
standard errors. This approach takes the cate-
gorical nature of the variables into account, and
also considers that categorical variables violate
the assumption of multivariate normality in
CFA. Furthermore, it ensures unbiased param-
eter estimations and standard errors (Beauducel
and Herzberg, 2000).

Given the large sample size, a CFA was
conducted on half of the sample (n=1812)
and a further confirmatory factor analysis
was conducted on the second half (n=1812)
based on the results of the first sample. The
second sample was used for cross-validation
of the activity list by a second CFA and to
investigate the relationship with anxiety and
depression. We assumed a negative relation-
ship between activity and anxiety and depres-
sion, respectively.

Results

Exploratory factor analyses

Although the Kaiser-Meyer-Olkin criterion
(KMO) of 0.909 and Bartlett’s test of spheric-
ity with y*(4851)=23,186.3, p<0.001 indi-
cate the appropriateness of the 99 activities for
an EFA, the number of factors suggested by the
different factor retention criteria varied
between 1 (Hull method and lower bound of
RMSEA 90% confidence interval) and 18 (par-
allel analysis with 2000 replications), the MAP
Test suggested 6 factors. None of the multi-
dimensional solutions resulted in an interpret-
able factor solution (low factor loadings,
several secondary factor loadings of equal sizes
etc.) with factors that pass the reliability
requirement of at least 0.70 per scale. Given
that two criteria suggested a one-factor solu-
tion (Hull method and lower bound of RMSEA
90% confidence interval), we next tested
whether the activity list covers a single dimen-
sion. Therefore, we estimated a one-factor
model with an CFA to assess uni-dimensional-
ity and to delete items with low factor loadings
(<0.30).

Confirmatory factor analyses

The one-factor model yielded a statistically sig-
nificant chi-square goodness-of-fit statistic
(x2=12,191.40, df=4752, p <0.001), suggest-
ing a poor fit to the data. However, the chi-
square statistic is sensitive to sample size, so it
is rarely used as a sole index of model fit (Hu
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Table 3. Descriptive Analyses of the activity list.

Estimate
Mean 1.271
SD 0.16
POMP 63.69
SD 791
Median 62.09
Modus 59.89
Minimum 50.00
Maximum 97.25
Skewness 0.94
Kurtosis 0.82

POMP: percent of maximal possible.

and Bentler, 1999). In terms of the absolute
model fit indices, the one-factor model pro-
vided a good fit to the data, RMSEA=0.029,
90% Clof RMSEA0.029-0.030, SRMR =0.085.
However, in terms of relative model fit, indices
provided areasonable fit to the data, CFI=0.852,
TLI=0.849. Factor loadings ranged from 0.12
to 0.69. Eight items with loadings <0.30 were
excluded (Item 2, 17, 32, 33, 40, 55, 61, 76).
This reduced item pool was tested on the
other half of the sample (N=1812). The modi-
fied model met the evaluation criteria for a
good fit with regard to all fit-statistics consid-
ered, except for the chi-square goodness-of-fit
statistic (}*=10385.99, df=4004, p <0.001).
In terms of the absolute model fit indices, the
modified one-factor model provided a good fit
to the data with RMSEA=0.030, 90% CI of
RMSEA 0.029-0.030, SRMR =0.080. The rel-
ative model fit was good with CFI=0.943,
TLI=0.941. Factor loadings ranged from 0.34
to 0.68. Factor loadings are given in Table 2.

Descriptive statistics

The final activity list contains 91 activities.
Table 3 provides an overview of the descriptive
analyses of the activity list. In addition to the
mean we reported the percent of maximal pos-
sible values, which are easier to interpret than
the mean. On the average, the participants of
our study reported that the conducted about

64% of the mentioned activities with a standard
deviation of about 8%. A significant
Kolmogorov-Smirnov-test (0.095, p<<0.001)
revealed that the list is not normally distributed.
Internal consistency was assessed with
Cronbach’s alpha, McDonald’s omega and split
half reliability. Cronbach’s alpha and
McDonald’s omega are calculated from poly-
choric correlations. Cronbach’s alpha was 0.97,
McDonald’s omega was 0.94 (95% CI with
1000 bootstrap replications=0.93—0.94) and
split half was 0.95. As an alternative estimate of
reliability we computed Guttman bounds relia-
bility which was 0.96.

Activity and its latent correlations

In a first attempt to infer about the validity of
the activity list, and concomitantly the impact
of the selected activities, we tested whether
higher self-reported activity levels are related to
lower self-rated anxiety and depression levels.
All analyses were done as latent variable analy-
ses. First, we conducted the analysis as a covar-
iance analysis in a SEM-framework, treating all
variables as reflective measures with ordinal
indicators (estimator was WLSMYV with robust
standard errors). Model fit for the SEM model
was good with ¥2=12,563.06, df=5667,
»<0.001, RMSEA=0.026,90% CI of RMSEA
0.025-0.027, SRMR=0.077, CF1=0.892, and
TLI=0.890. Latent path coefficients were
—0.09 (p<<0.001) for depression and —0.10
(»<0.001) for anxiety, respectively. The latent
correlation between depression and anxiety was
0.87 (p<0.001).

Second, we repeated the analysis in a PLS-
framework, treating the activity list as a forma-
tive measure and depression and anxiety as
reflective measures. Model fit for the PLS
model was good with ¥2=3368.59, df=5667,
p<<0.001, SRMR=0.014, NFI=0.935. All
Variance Inflation Factors (VIF) were <2.
Composite reliability for depression was 0.85
and 0.88 for anxiety, respectively. The latent
correlation between depression and anxiety was
0.88 (p<<.001). Latent path coefficients
between activity and depression was —0.43
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(»<0.001) for and —0.02 (p > 0.05) for anxiety,
respectively. The bootstrapped path coefficients
with 2000 replications were —0.47 (95% CI
—0.43 to —0.41) between activity and depres-
sion and —0.04 (95% CI —0.06 to 0.03)
between activity and anxiety, respectively.
Please note that the coefficients are larger than
in the SEM-analyses, which is due to the pre-
diction-oriented focus of the PLS approach
compared to the theory testing or theory confir-
mation focus of the SEM-framework (Rigdon
etal., 2017).

Finally, we tested whether reporting activi-
ties would change affect. We assume that
reporting activities enhances positive affect and
diminish negative affect. Given the well-known
limitations of simple difference scores (e.g.
Cronbach and Furby, 1970) we used latent dif-
ference scores modeling (LDS) to test the
impact of conducting rewarding activities on
affect. We used a multiple indicator bivariate
dual latent change score model (Ghisletta and
Lindenberger, 2003) to test the assumed
increase in positive affect and decrease in nega-
tive effect through the conduct of rewarding
activities. As above, all variables were handled
as ordinal indicators (estimator was WLSMV
with robust standard errors). Model fit for the
SEM model was good with y2=28,551.40,
df=8310, p<0.001, RMSEA=0.037,90% CI
of RMSEA 0.037-0.038, SRMR=0.073,
CFI=0.960, and TLI=0.959. Latent path coef-
ficients were 0.20 (» <0.001) on the latent dif-
ference score for positive affect and —0.11
(»<<0.01) on the latent difference score for
negative affect, respectively. The latent correla-
tion between both difference scores was —0.23
(»<<0.001). Results indicated that a small but
significant increase in positive affect is associ-
ated with exercise of rewarding activities as
well as a corresponding decrease in negative
affect.

Discussion

The factorial structure of a list with 99 activities
that could be chosen and performed during a
COVID-19 lockdown was explained by a single

factor. There is no indication of statistically
robust sub-factors of activity. This was true
despite the fact that the items we factorized
included a wide range of diverging activities,
from physical exercise to mindfulness-oriented
activities and from those augmenting energetic
arousal to those inducing relaxation. Also,
intrinsically motivated versus extrinsically
motivated activities and social versus private
activities could be chosen from the list.
Nevertheless, these a priori categories did not
seem to be statistically distinguishable, contra-
dicting previous findings by Wilkinson (2013).
Hence, psychologically the most important dif-
ference between activities seems to be, whether
they lead to some form of reward (“do what
matters, no matter what!”’) or not. As neuroim-
aging studies have shown, there is empirical
evidence that any positive experience and any
kind of reward is converted into a “common
currency” of pleasure (Berridge and
Kringelbach, 2015). The present data seems to
confirm this idea on a different level of obser-
vation, namely self-report.

Although we can only refer to cross-sec-
tional, correlational data, small to moderate
associations between activity and negative and
positive affect as well as more trait like depres-
sion could be demonstrated. There was no sub-
set of items (factor) that would be more closely
associated with the abovementioned outcomes
than others. This implies that in constrained cir-
cumstances, such as a lockdown, it is not impor-
tant for our well-being what specific activities
we undertake, but rather that we engage in any
meaningful activities at all. The individuals
affected nevertheless have differential prefer-
ences for activities (“do what matters (to
you). . .”). However, as the “common cur-
rency” hypothesis suggests, all these activities
may produce the same pattern of pleasure in the
brain (“...no matter what!”; Berridge and
Kringelbach, 2015). Given that understanding,
“activities” do not need to directly induce pleas-
ure or involve physical activity. Actions that are
mood stabilizing would include duties and daily
chores as well as “doing nothing,” that is, relax-
ing and regenerative activities. All of these can
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have the same motivating and mood-enhancing
effect, as long as individuals are free to choose
between them. This has important implications,
not only for a lockdown situation but also for
the treatment of mood disorders.

In brief, a lack of positive reward is one of
the most important anteceding and maintaining
factors of depression (Hoyer et al., 2021; Lejuez
et al., 2011; Lewinsohn, 1974). To counteract
this deficit, the method of choice is behavioral
activation (BA; Hoyer et al., 2020a, 2020b;
Martell et al., 2013). BA aims to increase the
amount of rewarding activities in the daily lives
of depressed patients through activity monitor-
ing and activity planning (Hoyer and Kramer,
2021). The present results suggest that any kind
of activity might be sufficient to produce the
desired effects, at least in the beginning phases
of the intervention. However, further research
with clinical populations is needed to confirm
these assumptions and their clinical relevance.

Several limitations need to be outlined and
discussed. First, the list of activities was spe-
cific to those applicable during a lockdown
(most prominently at home). To this aim, we
reduced the PES and adapted it to COVID-19
related restrictions in Germany (Hoyer et al.,
2021). In addition, to increase feasibility and
reduce dropout rates in the online study, we lim-
ited the list to only 99 activities. Future studies
should include a larger and more comprehen-
sive list of activities, which includes those rel-
evant for communities in other parts of the
world. Secondly, the sample is not representa-
tive of the German population, as it was pre-
dominantly female, college-educated and
included those interested in partaking in online-
studies. Future studies should aim to gather a
more stratified sample.

Despite its shortcomings, the present study
had several strengths. One of the main advan-
tages is the large sample. The study included
more than 3600 subjects from the general popu-
lation with a wide age range and differential
mental health status. Namely, 20%-30% of the
sample were at least mildly impaired by depres-
sive and/or generalized anxiety symptoms. This
allows for broader conclusions that go beyond
those from previous studies investigating the

factorial structure of the PES, which included
highly selective samples of elderly people or
those with Alzheimer’s disease (Amspoker
etal.,2019; Rider et al., 2016). Another strength
is that the list proved to be easy to understand
and apply, given that thousands of respondents
used it without issues.

In sum, we developed and factor-analyzed a
list of activities that proved useful in promoting
healthy and meaningful activities even in a
restricted setting, such as the COVID-19 lock-
down. We showed that executing activities from
this list helps to reduce negative affect, self-
rated anxiety and depression and, to a lesser
degree, enhance positive affect. Interestingly,
no subtype of activity was identified that would
specifically serve these functions; rather activ-
ity itself seems to be what is important. This list
can be used by a wide variety of instructors, like
coaches, psychotherapists, or geriatric nurses,
in a wide variety of settings (e.g. internet- and
mobile based interventions or face-to-face
counseling) and it may prove its usefulness in
the event that other pandemics arise.
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