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Background: Ecological Momentary Assessment (EMA), comprising repeated 
self-assessments in daily life, have shown promise as an intervention strategy for 
depression. Whether the content of such assessments influences affect has hardly 
received attention. The current study consists of two EMA intervention (EMI) modules, 
enabling us to compare the impact of EMI content on the course of momentary affect 
during the intervention. Methods: The intervention, implemented as add-on to regular 
depression treatment, consists of intensive self-monitoring (5x/day, 28 days) and weekly 
personalized feedback. Patients with depressive complaints (N = 110; Mage = 32.9, SD = 
12.2; 44.5% male) were randomly assigned to one of two treatment modules focusing on 
activities and positive affect (“Do”) or on thoughts and negative affect (“Think”). 
Results: Linear mixed models showed no significant (p > .18) differences between the two 
modules on both positive and negative affect over time. Across modules positive affect 
showed an initial decreasing trend, leveling off towards the end of the intervention 
period. Negative affect did not change significantly over time (p > .06). Limitations: Both 
modules assessed positive and negative affect, enabling a direct comparison but 
potentially decreasing the impact of their differential focus. Conclusions: In our sample, 
the focus of the EMI was not associated with differential effects on momentary affect. 
This implies that a focus on thoughts and negative affect compared to positive affect and 
activities may not lead to added adverse effects on mood, which is an often-voiced 
concern when using EMA in both research and clinical practice. 

Introduction 

Depression is characterized by at least one of two main 
symptoms: depressed mood and loss of interest or pleasure 
(American Psychiatric Association, 2013). Both symptoms 
illustrate the important role of the affective system in de-
pression (Gross & Jazaieri, 2014; Hofmann et al., 2012). Not 
surprisingly, a large body of research has investigated the 
role of positive and negative affect (PA and NA) in depres-
sion and how interventions change experienced affect (Al-
dao et al., 2010; Dunn, 2012; Sin & Lyubomirsky, 2009). 

In the past two decades, researchers have increasingly 
used Ecological Momentary Assessment (EMA, also referred 
to as Experience Sampling Methodology or ESM) to study 
how affect fluctuates in daily life in people with depression 
(for reviews see: aan het Rot et al., 2012; Myin‐Germeys et 
al., 2018). EMA is a structured self-monitoring data collec-

tion technique, which allows repeated, real-time measuring 
of thoughts, feelings and behaviors during the day (Csik-
szentmihalyi & Larson, 2014; Shiffman et al., 2008). A typ-
ical design consists of up to ten short questionnaires a day 
for several days or weeks. EMA provides rich and detailed 
data leading to new insights in psychopathology, and has 
been suggested as a tool for treatment as well (Myin-Ger-
meys et al., 2016; van Os et al., 2017). 

Currently, only two randomized controlled trials (RCTs) 
that used EMA as an intervention (EMI) strategy for de-
pressive symptoms also investigated concurrent changes in 
affect (for a review see: Colombo et al., 2019). These in-
terventions combined repeated self-monitoring for several 
weeks with person-tailored feedback. In the first RCT by 
Kramer et al. (2014), 102 depressed adults received either 
six weeks of EMA with weekly PA-focused feedback ses-
sions, six weeks of EMA without feedback, or treatment as 
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usual (TAU). Although depressive symptoms reduced in the 
EMA-plus-feedback group, no significant differences in af-
fect were found during the intervention period (Hartmann 
et al., 2015). In the second RCT by van Roekel et al. (2017), 
69 young adults with elevated anhedonia scores received an 
EMI for two months. After the first month the participants 
were randomized into one of three groups 1) EMA, 2) EMA 
and lifestyle advice, or 3) EMA, lifestyle advice and a tan-
dem skydive. Contrary to the results from the first RCT, the 
intervention groups showed higher PA compared to con-
trols, while no group differences were found for depression. 

The most obvious source of these mixed effects is the 
difference in study population. A second likely source is 
that the content of the EMI questionnaires and feedback 
differed between the RCTs. Besides differences in number 
of PA and NA questions the first RCT included questions 
about activities and events, whereas the second RCT added 
questions regarding stress, worrying and discomfort, which 
could have created differences in focus between the two in-
terventions. A third possible source of the mixed findings 
are the different measurement schedules. The EMI in the 
first RCT consisted of ten measurements a day for three 
consecutive days each week, at semi-random intervals, 
compared to three times each day at fixed intervals in the 
second RCT. The potential influence of number of measure-
ments is illustrated by Conner and Reid (2012), who found 
that a positive effect of measuring happiness once a day dis-
sipated with increasing numbers of measurements per day 
in individuals with depressive symptoms. Together, these 
differences in population, content and methods make direct 
comparisons of these interventions impossible. To under-
stand the role of content on affect, we need to look at EMI’s 
with identical methods and study populations, where only 
the content differs. 

The recent ZELF-i1 RCT (Bastiaansen et al., 2018) was 
set up to investigate the effects of two different EMI mod-
ules as an add-on to regular depression treatment. Partic-
ipants who were randomized into one of the two interven-
tion modules engaged in similar procedures, but with a dif-
ferent focus of the questionnaires and the feedback. Both 
groups engaged in 28 days of EMA (five times per day) and 
received weekly descriptive feedback reports, next to or pre-
ceding the start of TAU. The first part of each EMA ques-
tionnaire measured momentary affect and was identical be-
tween groups, whereas the second part and the weekly feed-
back reports had a different focus. One module focused on 
activities and PA (“Do-module”), whereas the other focused 
on thoughts and NA (“Think-module”). This design allowed 
us to directly compare the effects of a stronger focus on ac-
tivities and PA versus thoughts and NA. 

The focus on activities and PA in the Do-module incor-
porates some of the core aspects of behavioral activation 
(Cuijpers et al., 2007; Dimidjian et al., 2011; Kanter et al., 
2010). Classical behavioral activation therapy aims to 
counter the passivity and NA symptoms in depression by 
teaching patients to avoid behaviors that decrease mood 
and engage in behaviors that improve mood (Hopko et al., 

2003). One prominent tool to achieve these goals is for pa-
tients to monitor activities and rate the experienced plea-
sure, which is incorporated in the Do-module. Furthermore, 
both the broaden and build theory (Fredrickson, 2004) and 
evidence from positive psychology interventions (Sin & 
Lyubomirsky, 2009) suggest that repeated focus on what 
goes well can result in a positive spiral of activities and 
PA. Similarly, a study by Dainer-Best et al. (2018) shows 
that repeated focus on positive cues (e.g. achievements) can 
lead to increased positive self-referential cognition, which 
in turn is thought to help reduce depressive symptoms. The 
feedback reports in the Do-module sustain this focus by 
showing the experienced PA, but not NA, in relation to the 
reported activities. 

In the Think-module, participants monitor their 
thoughts and feelings and receive feedback on how these 
thoughts were associated with minor daily events and expe-
rienced NA. This could enable them to identify and target 
maladaptive thinking patterns, a key component of cogni-
tive therapy (Beck, 2005; Cuijpers et al., 2016). The feed-
back reports in the Think-module support this process by 
showing the experienced NA, but not PA, in relation to 
thoughts and daily events. 

Regardless of focus, both modules could influence affect 
through various memory processes involved in having par-
ticipants reflect on the past three hours five times a day. Di-
rectly, by automatically triggering emotions associated with 
recalled events (see for example Holmes & Mathews, 2010 
for a review), but possibly also indirectly through increased 
memory specificity. Depressive symptoms have repeatedly 
been associated with reduced memory specificity (Williams 
et al., 2007), and several studies have shown promising re-
sults of various memory training interventions on depres-
sive symptomatology (see for example Hitchcock et al., 
2016; Raes et al., 2009; or Watkins et al., 2009). These in-
terventions typically entail some form of autobiographical 
memory recall, adding specificity by focusing on experi-
enced emotions or context, which is comparable to the EMI 
questionnaires. 

Despite the potential of both modules to positively influ-
ence affect, repeated self-monitoring could also have neg-
ative effects. Both modules might lead to an increase in 
self-focused attention, which has been associated with NA 
(Mor & Winquist, 2002). Furthermore, the focus on activi-
ties and PA in the Do-module could lead to a realization of 
all that does not go well, and consequently decrease PA. In 
the Think-module, focusing on thought patterns could in-
vite rumination, which has repeatedly been associated with 
NA (Thomsen, 2006). Although it is conceivable that a dif-
ference in focus will lead to different effects on momen-
tary affect, the conflicting ideas and theories in the liter-
ature preclude clear hypotheses regarding the direction of 
effects. We will therefore use two-sided tests to investigate 
whether there is a differential effect of module type (Do vs. 
Think) on momentary PA or NA. Given that all participants 
received TAU next to the intervention, we further hypothe-
size that, on average, both groups will show an increase in 
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PA and decrease in NA. 

Methods 
Participants 

For this study we included the 110 participants who were 
randomized into the treatment arms of the ZELF-i RCT 
(ZELF-i, Dutch Trial Register, NTR5707, http://www.trial-
register.nl). The total sample consisted of 161 patients who 
were assigned to treatment for unipolar depression in one 
of five study locations. Exclusion criteria were: required cri-
sis intervention, presence of psychotic or manic symptoms 
and incapability of following research procedures due to in-
adequate Dutch language proficiency or significant auditory 
or visual impairments. All participants provided written in-
formed consent before enrolment. 

Procedure 

During clinical intake patients were informed about the 
study and screened for eligibility. Interested eligible pa-
tients were subsequently contacted by a researcher for an 
on-site study intake during which randomization was per-
formed and the EMI program tested, explained and trained 
once. Randomization was stratified based on current psy-
chotherapy and use of antidepressant medication. A full de-
scription of the design, procedures and primary outcomes 
of the ZELF-i trial are published elsewhere (For the protocol 
paper see Bastiaansen et al., 2018, for outcomes see 2020). 
The ZELF-i study was approved by the Medical Ethical Com-
mittee of the University Medical Center Groningen (no. 
2015/530). 

Experience Sampling Intervention 

Both ZELF-i modules consisted of 28 consecutive days 
of EMA in which participants filled out brief questionnaires 
on their own smartphones five times a day. For each mea-
surement a link to the questionnaire, hosted on a secured 
website for routine outcome monitoring (RoQua, 
www.roqua.nl), was sent by text message after which par-
ticipants had 30 minutes to complete the survey. The mea-
surements were set at fixed moments during waking hours 
with an interval of 3 hours, programmed individually to op-
timally fit the participants daily routine (e.g., during breaks 
at work, see Figure 1a for an example). Each measurement 
comprised a momentary part, a module-specific retrospec-
tive part (past three hours) and a module-specific prospec-
tive (next three hours) part (see Figure 1b). In both modules 
momentary well-being (“How do you feel right now”), mo-
mentary affect (PA/NA, see ‘measures’) and momentary 
physical state (i.e., hunger, tiredness, physical discomfort 
and impact of drugs/alcohol) were measured first (for the 
full item list see Bastiaansen et al., 2018). 

Participants in the Do-module then retrospectively 
recorded experienced pleasure, motivation, physical activ-
ity, busyness and time spent at home, in pleasant social 
contexts and outdoors. Participants additionally recorded 
which activities they performed. A list of common activity 
categories was provided, with the option of adding an extra 
activity using a text box. For each performed activity, par-

ticipants selected the best fitting category. Next, partici-
pants prospectively recorded anticipatory pleasure and mo-
tivation. 

Participants in the Think-module retrospectively record-
ed the amount of focus on feelings and amount of brooding. 
Participants then recorded which negative events had taken 
place. A list of possible negative event categories was pro-
vided, with the option of adding an extra event using a 
text box. For each event participants selected the best fit-
ting category. Next, participants indicated how unpleasant 
the events were taken together and whether they experi-
enced negative thoughts about themselves or their situa-
tion. This procedure was repeated for positive events and 
positive thoughts. Lastly, participants prospectively record-
ed worrying. 

Personalized feedback reports were automatically gener-
ated by RoQua and then emailed as a pdf by a research as-
sistant to the participant after each week of EMA, with each 
successive report containing richer information. The Do-
module reports comprised various graphs showing PA pat-
terns and associations between PA and activities, whereas 
graphs in the Think-module focused on NA over time and 
associations with thinking patterns. 

Treatment as usual was provided for all participants when 
available, irrespective of participation in the ZELF-i study. 
Most participants started a form of psychotherapy during 
the intervention period. This psychotherapy most often 
consisted of some form of cognitive behavioral treatment, 
in combination with a diverse number of other treatments 
(For further details see Bastiaansen et al., 2020). 

Measures 

Momentary affect: For momentary affect, participants 
scored emotional adjectives on visual analogue scales rang-
ing from “not at all” (0) to “very much” (100). The adjectives 
used were balanced on both the valence dimension (i.e., 
positive and negative) and arousal dimension (high/low) of 
emotional experience (Watson & Tellegen, 1985). PA was 
measured with the adjectives cheerful (e.g. “I feel cheer-
ful”), relaxed, satisfied, energetic, enthusiastic and calm. 
NA was measured with the adjectives irritated, down, indif-
ferent, anxious, listless and stressed. The order of the items 
was fixed. Similar to other studies in the field (Hartmann et 
al., 2015) a PA and NA scale score were calculated by aver-
aging the positive and negative adjectives, respectively, re-
sulting in a score between 0 (not at all) and 100 (very much) 
per person per measurement. Multilevel reliability analyses 
following Nezlek (2017) showed moderate reliability for the 
PA items (α = 0.78) and fair reliability for the NA items (α 
= 0.58). For each participant the first five measurements (1 
day) were excluded to reduce the effect of a potential ini-
tial elevation bias (Shrout et al., 2018), resulting in a max-
imum of (27 * 5) 135 measurements. Furthermore, all mea-
surements that were not completed within a half-hour win-
dow were discarded. 

Analyses 

To reduce experimenter bias, all analyses and data han-
dling procedures were preregistered before any analyses 
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Table 1. Baseline characteristics of the two treatment groups 

Group N (males) Mean Age† (SD) Mean Depression‡ T0 (SD) 
Education§ 

Low Middle High 

Do 55 (27) 32.2 (11.6) 35.7 (11.4) 15 27 13 

Think 55 (22) 33.6 (12.8) 35.9 (10.5) 10 32 13 

Note. Numbers represent count (N) or mean ± standard deviation (SD). †Age in years at study intake. ‡Depression was measured during intake with the 30-item self-report Inventory of 
Depressive Symptomatology (IDS-SR; Rush et al., 1996). Each symptom item was scored on a scale from 0 to 3, with higher scores indicating greater symptom severity. §Low = no, pri-
mary, lower secondary or vocational education; Middle = intermediate vocational and intermediate to higher secondary education; High = higher vocational education and university. 

were performed (https://osf.io/4e52q/), but after data col-
lection was completed. Blinded analyses were not possible 
due to the researchers’ knowledge of the unequal number 
of dropouts between the groups. Furthermore, the prereg-
istered exploratory analysis on the number of feedback re-
ports read was not possible because there were no sub-
stantive subgroups of participants that did not read the 
feedback reports (Table S1). All other analyses were oth-
erwise performed as preregistered. All analysis codes, out-
comes and supplements can be found online (https://osf.io/
bg7pr/). 

For both PA and NA, we applied an identical multilevel 
model to accommodate the nested structure of the data, 
with measurements (level 1) nested within individuals (lev-
el 2). We used R (R Core Team, 2019) and the lme4 (Bates et 
al., 2015) and lmerTest (Kuznetsova et al., 2017) packages 
to perform a linear mixed model (LMM) analysis of the re-
lationships between group and momentary affect over time. 
The model (Figure S1) included group and time as fixed ef-
fects. To test our hypothesis on differential effects over time 
the interaction term group * time was included. As depres-
sive symptoms do not necessarily change linearly over time 
(see for example Dinga et al., 2018), we estimated whether 
model fit improved with a quadratic effect for time (Table 
S2). This quadratic effect is technically an interaction of 
time with time, which indicates whether the effect of time 
on depressive symptoms differs over the period under in-
spection (e.g. stronger changes shortly after intervention 
start than later on). The model included random intercepts 

and slopes for the linear time variable, effectively allowing 
participants to vary in their experienced affect at the start 
(T0) and in trajectories of affect change over time. The mod-
el was fitted using restricted maximum likelihood estima-
tion and correlated random slopes and intercepts. As indi-
cation of the random effects the variance of both intercept 
and slope are reported. 

Results 
Descriptives 

Baseline characteristics of the two groups are shown in 
Table 1. The groups were very similar with respect to gen-
der, age, educational level and depression level at intake. 
In total, 110 participants completed 10,173 valid measure-
ments, with an average of 92.5 measurements per partici-
pant. After controlling for dropouts (Do: 7, Think: 13), by-
group boxplots of the percentage of completed measure-
ments showed a similar spread for participants in the Do-
module (median % complete = 80.4, IQR = 66.9 – 89.5) and 
Think-module (median % complete = 80.4, IQR = 65.7 – 
90.0; Figures S2 & S3). The percentage of completed mea-
surements at each time point showed a small decrease over 
time (Figure S4). After removing the first five measurements 
(one day) of each participant, we analyzed the data of 107 
participants, who completed 9,713 measurements in total (3 
participants dropped out of the study on the first day). 
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Table 2. Linear mixed model estimates for positive affect (N = 107) 

Fixed effects (intercept, slopes) Estimate (SE) t (105,9602) p 
CI95 

Lower bound Upper bound 

Intercept (level at T0) 41.5 (1.7) 24.4 < .001 38.2 44.8 

Time -0.50 (0.12) -4.2 < .001 -0.73 -0.27 

Time2 0.016 (0.003) 5.0 < .001 0.010 0.022 

Group -1.31 (2.43) -0.5 .59 -6.06 3.44 

Group x Time 0.015 (0.173) < 0.1 .93 -0.32 0.35 

Group x Time2 -0.001 (0.005) -0.3 .78 -0.01 0.01 

Note. Do-module was used as reference group for between-group effects. Estimates for Time and Time2 represent the effect of one day, with five measurements each day. Measure-
ments on the first day were excluded, removing three participants who dropped out on the first day. Linear mixed model was fitted with restricted maximum likelihood estimation. To 
ensure unbiased reporting, results under maximum likelihood estimation can be found in table S3. 

Table 3. Linear mixed model estimates for negative affect (N = 107) 

Fixed effects (intercept, slopes) Estimate (SE) t (105,9602) p 
CI95 

Upper bound Lower bound 

Intercept (level at T0) 31.7 (2.0) 15.6 < .001 27.7 35.7 

Time 0.18 (0.12) 1.48 .14 -0.06 0.42 

Time2 -0.005 (0.003) -1.86 .06 -0.011 < 0.001 

Group 2.15 (2.89) 0.7 .46 -3.51 7.81 

Group x Time 0.17 (0.18) 0.95 .34 -0.18 0.52 

Group x Time2 -0.006 (0.004) -1.32 .19 -0.014 0.003 

Note. Do-module was used as reference group for between-group effects. Estimates for Time and Time2 represent the effect of one day, with five measurements each day. Measure-
ments on the first day were excluded, removing three participants who dropped out on the first day. Linear mixed model was fitted with restricted maximum likelihood estimation. To 
ensure unbiased reporting, results under maximum likelihood estimation can be found in table S4. 

Momentary Affect 

All mixed model assumptions were satisfied (Figures S5 
to S8 and Table S3). The results of the LMM analyses for PA 
and NA are presented in Table 2 and Table 3, respective-
ly (see tables S4 and S5 for results under maximum likeli-
hood). The fixed effects show the results for the typical par-
ticipant and are represented by the four regression lines in 
Figure 2. Contrary to our primary hypothesis, no significant 
(p > .19) differences were found between the two modules 
on the development of PA and NA over time. Overall, PA 
showed an initially decreasing trend, which leveled off to-
wards the end of the intervention period. NA did not change 
significantly over time. 

The random effects, representing the differences be-
tween participants across groups, indicated a large variance 
in both PA and NA starting levels (S2 PA intercept = 145; 
S2 NA intercept = 212) and linear changes over time (S2 PA 
slope = 0.38; S2 NA slope = .47). This heterogeneity is illus-
trated by the large spread of the individual predicted regres-
sion lines in Figure 3. The lines were created by using the 
model estimates described in Tables 2 and 3 and adding the 
individual model residuals. The intraclass correlation (ICC) 
indicating the proportion of variance accounted for by par-
ticipants (level 2) was .51 for PA and .63 for NA. This effec-

tively means that more than half of the residual variance is 
explained by between-person differences. 

The effect size f2 was .14 for both PA and NA, indicating 
that the full models explain 14% of the variance in momen-
tary affect relative to the remaining unexplained variance, 
which is a small to medium effect according to Lorah (2018). 

Sensitivity Analyses 

To investigate the influence of the first five measure-
ments and dropouts, both PA and NA models were re-run 
twice; once with the first five measurements included and 
once with the dropouts removed. No large differences were 
found with the original models, for details see tables S6 to 
S9. Upon reviewer suggestion, we additionally included co-
variates to account for within-week and within-day (time of 
day) trends of PA and NA. Again no large differences were 
found with the original models; details can be found in ta-
bles S10 to S13. 

Discussion 

In this study we compared the effects of two EMI mod-
ules on momentary affect in 110 individuals with depres-
sion. The modules employed similar methods but differed in 
the content of the EMA questionnaires and the weekly feed-
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Figure 1. (a) Example EMA measurement schedule over three days, with fixed three-hour intervals. Starting 
times were set individually to best fit participant’s schedules. (b) Single measurement flow chart for both 
intervention modules showing the identical momentary questions and diverging retrospective and prospective 
questions. 

Figure 2. (a) Group-mean positive affect at each measurement point with model-fitted regression line for Do- 
and Think-module. Five measurements represent 1 day, with the measurements on the first day removed. (b) 
Group-mean negative affect at each measurement point with model-fitted regression line for Do- and Think-
module. Five measurements represent 1 day, with the measurements on the first day removed. 

back reports; the Do-module focused on activities and PA, 
whereas the Think-module focused on thoughts and NA. 
The results do not support a differential effect on momen-
tary affect between the modules over time. Furthermore 
and contrary to our hypothesis of an average increase in PA 
and decrease in NA, PA showed an initial decline which lev-

eled off towards the end of the intervention period and NA 
showed no significant change at all over the course of the 
intervention. 

The lack of a differential effect over time could mean that 
EMI content does not have a substantial influence on mo-
mentary affect. It is possible that completing EMA ques-
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Figure 3. (a) Individual (model) predicted lines for positive affect within each group. The bold lines show the 
group-level regression line for both groups. Five measurements represent 1 day, with the measurements on 
the first day removed. (b) Individual (model) predicted lines for negative affect within each group. The bold 
lines show the group-level regression line for both groups. Five measurements represent 1 day, with the 
measurements on the first day removed. 

tionnaires leads to a generic introspective process regard-
less of the specific questionnaire contents. Another possi-
bility is that the content does matter, but that both the Do- 
and Think-module lead to similar outcomes on affect. This 
would correspond to the findings in the literature that both 
cognitive therapy and behavioral activation are effective 
in decreasing depressive symptoms, although the working 
mechanisms differ (Cuijpers et al., 2013; Sturmey, 2009). 
Regardless of the underlying mechanism, in practice both 
possibilities mean that the specific content of the EMI does 
not influence momentary affect. This point is also support-
ed by Addington et al. (2019), who found similar changes 
in positive and negative emotion for both an intervention 
group and an emotion reporting control group. One im-
plication of this conclusion would be that EMI’s with dif-
ferent contents are more comparable than we anticipated, 
and that the diverging results from the previous RCTs using 
EMI’s likely stem from other factors than the content of 
the questionnaires and feedback reports. Another implica-
tion would be that there is no content specific measure-
ment reactivity in terms of affect level (see Widdershoven 
et al., 2019 for EMA reactive effects on emotion differenti-
ation). This means that a focus on thoughts and NA com-
pared to activities and PA may not lead to added adverse ef-
fects on mood, which is an often voiced concern when us-
ing EMA in both research and clinical practice. This is sur-
prising given evidence from meta-analyses that focusing on 
negative self-aspects is associated with higher NA than fo-
cusing on positive self-aspects (Mor & Winquist, 2002) and 
that positive psychological interventions enhance well-be-
ing and decrease depression (Sin & Lyubomirsky, 2009). 

Because all participants started treatment during or 
shortly after the EMI, we expected a general increase in PA 
and decrease in NA. Instead, NA did not change over the 
course of the intervention and PA did not improve, even 
showing a small initial drop. A possible explanation for the 

decrease in PA is the measurement frequency. A study by 
Conner & Reid (2012) showed that people with depressive 
symptoms showed decreased happiness over time when 
they reported momentary happiness six times per day, 
while this effect was reversed for participants who reported 
only once a day. Hartmann et al. (2015) also found no pos-
itive effect of an EMI for depression on PA, with ten mea-
surements a day. Conversely van Roekel et al. (2017) found 
an increase in PA using three measurements a day and 
Addington et al. (2019) found increased positive emotions 
and decreased negative emotions using one measurement a 
day. Together with our findings, this suggests that the mea-
surement frequency might play a crucial role in the effects 
of EMI’s on momentary affect. For example, it is possible 
that reflecting on your mood a few times a day improves 
affect by providing insight into what goes well. Reflecting 
more frequently on the other hand could act as constant re-
minder of the depressive symptoms and subsequently re-
duce affect. 

Limitations 

Although the focus of the intervention modules differed, 
there was overlap in the first part of each EMA question-
naire; both the Do- and Think-module measured PA and 
NA. Less overlap between the modules might have led to a 
larger and therefore more detectable effect of content on af-
fect. That said, it was precisely this overlap in the first half 
of the questionnaires that enabled us to compare the mod-
ules on momentary affect. In order to compare EMI’s with 
larger content differences one would have to find other suit-
able measures to assess the influence on affect. Ideally one 
would add a neutral EMA control group to disentangle the 
content-specific effects from more general effects of self-
monitoring. However, whether it is possible to create such 
a truly neutral control condition is subject of debate, since 
monitoring of affect can already be regarded as an interven-

Comparison of Two Ecological Momentary Intervention Modules for Treatment of Depression on Momentary Positive and Negative...

Collabra: Psychology 7

D
ow

nloaded from
 http://online.ucpress.edu/collabra/article-pdf/7/1/18910/456111/collabra_2021_7_1_18910.pdf by U

niversity of G
roningen user on 06 August 2021

https://collabra.scholasticahq.com/article/18910-comparison-of-two-ecological-momentary-intervention-modules-for-treatment-of-depression-on-momentary-positive-and-negative-affect/attachment/50323.tiff?auth_token=74njvjSDWnavv3Sm9uvE


tion in itself (See for example Arslan et al., 2020; or Bos et 
al., 2019). Hence, the lack of such a group is an inevitable 
limitation to this design. 

Another characteristic of our study design was that our 
participants started TAU during or shortly after the inter-
vention. Patient expectations, placebo effects and varying 
wait-list periods are among the many processes other than 
a differential effect of the EMI that could have influenced 
momentary affect (Posternak & Miller, 2001; Rutherford et 
al., 2012). Our design provided the benefit of testing the 
intervention directly in a clinical setting, but the hetero-
geneity of this setting may have masked possible subtle ef-
fects of the intervention content. Closely related is the ar-
gument that, given the large between-person heterogene-
ity of affect trajectories in our sample, which module works 
best may well be different for each participant. Theoretical-
ly, it is possible that exactly because content matters, but 
differently for each person, we did not find differential ef-
fects across groups. 

Conclusion 

To our knowledge, this is the first study that directly 
compares the effects of EMI content on momentary affect. 
Our results show that focusing on NA and thoughts or PA 
and activities in self-monitoring was not associated with 
differential effects on momentary affect. This suggests that 
the effects of EMI’s can be compared even when content dif-
fers and that focusing on thoughts and NA does not nec-
essarily lead to adverse effects compared to focusing on PA 
and activities. Future research should also investigate the 
effects of number of measurements in EMI’s, as they might 
have a mediating role. 

Contributions 

Jojanneke A. Bastiaansen and Albertine J. Oldehinkel set 
up the ZELF-i study, JAB and Daan A. Ornée participated in 
data collection (For a detailed description see Bastiaansen 

et al., 2018). For this article, DAO cleaned and analyzed the 
data, and wrote the pre-registration and manuscript with 
regular supervision and feedback by JAB and AJO. All au-
thors contributed to and approved the final manuscript. 

Acknowledgements 

We are grateful to everyone who participated in, worked 
on and contributed to the ZELF-i study. For this research ar-
ticle we would like to thank Eveline Snippe for advice and 
support in performing the analyses. 

Funding 

Research reported in this publication was supported by a 
pilot grant (2015–05) from the Gratama foundation to JAB 
and with part of the subsidy from the Foundation VCVGZ 
(in Dutch: Stichting tot Steun VCVGZ) awarded to JAB and 
dr. H. Riese (grant number 239). The funding bodies have no 
role in the design of the study, data collection, analysis, or 
interpretation of data, nor in writing the manuscript. 

Competing Interests 

No competing interests exist. 

Data Accessibility Statement 

A full description of the design, procedures and primary 
outcomes of the ZELF-i trial are published elsewhere (Basti-
aansen et al., 2018, 2020). Analysis scripts, pre-registration 
and materials are available online (https://osf.io/ha7z8/). 
Due to privacy restrictions, the participant data of this 
study is not publicly available. For research purposes this 
data can be made available after submission of a research 
protocol and analysis plan, upon completion of a signed 
data transfer agreement. For more information, search 
www.groningendatacatalogus.nl for the ZELF-I study or 
contact the authors. 

Submitted: May 04, 2020 PST, Accepted: January 19, 2021 PST 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License (CC-

BY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-

mons.org/licenses/by/4.0/legalcode for more information. 

Comparison of Two Ecological Momentary Intervention Modules for Treatment of Depression on Momentary Positive and Negative...

Collabra: Psychology 8

D
ow

nloaded from
 http://online.ucpress.edu/collabra/article-pdf/7/1/18910/456111/collabra_2021_7_1_18910.pdf by U

niversity of G
roningen user on 06 August 2021

https://osf.io/ha7z8/
http://www.groningendatacatalogus.nl/


REFERENCES 

aan het Rot, M., Hogenelst, K., & Schoevers, R. A. 
(2012). Mood disorders in everyday life: A systematic 
review of experience sampling and ecological 
momentary assessment studies. Clinical Psychology 
Review, 32(6), 510–523. https://doi.org/10.1016/j.cp
r.2012.05.007 

Addington, E. L., Cheung, E. O., Bassett, S. M., Kwok, 
I., Schuette, S. A., Shiu, E., Yang, D., Cohn, M. A., 
Leykin, Y., Saslow, L. R., & Moskowitz, J. T. (2019). 
The MARIGOLD study: Feasibility and enhancement 
of an online intervention to improve emotion 
regulation in people with elevated depressive 
symptoms. Journal of Affective Disorders, 257, 
352–364. https://doi.org/10.1016/j.jad.2019.07.049 

Aldao, A., Nolen-Hoeksema, S., & Schweizer, S. 
(2010). Emotion-regulation strategies across 
psychopathology: A meta-analytic review. Clinical 
Psychology Review, 30(2), 217–237. https://doi.org/1
0.1016/j.cpr.2009.11.004 

American Psychiatric Association. (2013). Diagnostic 
and Statistical Manual of Mental Disorders (5th ed.). 
American Psychiatric Association. https://doi.org/1
0.1176/appi.books.9780890425596 

Arslan, R. C., Reitz, A. K., Driebe, J. C., Gerlach, T. M., 
& Penke, L. (2020). Routinely randomize potential 
sources of measurement reactivity to estimate and 
adjust for biases in subjective reports. Psychological 
Methods. https://doi.org/10.1037/met0000294 

Bastiaansen, J. A., Meurs, M., Stelwagen, R., 
Wunderink, L., Schoevers, R. A., Wichers, M., & 
Oldehinkel, A. J. (2018). Self-monitoring and 
personalized feedback based on the experiencing 
sampling method as a tool to boost depression 
treatment: a protocol of a pragmatic randomized 
controlled trial (ZELF-i). BMC Psychiatry, 18(1), 276. h
ttps://doi.org/10.1186/s12888-018-1847-z 

Bastiaansen, J. A., Ornée, D. A., Meurs, M., & 
Oldehinkel, A. J. (2020). An evaluation of the efficacy 
of two add-on ecological momentary intervention 
modules for depression in a pragmatic randomized 
controlled trial (ZELF-i). Psychological Medicine, 1–10. 
https://doi.org/10.1017/s0033291720004845 

Bates, D., Mächler, M., Bolker, B., & Walker, S. (2015). 
Fitting Linear Mixed-Effects Models Using lme4 | Bates | 
Journal of Statistical Software. https://doi.org/10.1863
7/jss.v067.i01 

Beck, A. T. (2005). The Current State of Cognitive 
Therapy: A 40-Year Retrospective. Archives of General 
Psychiatry, 62(9), 953–959. https://doi.org/10.1001/ar
chpsyc.62.9.953 

Bos, F. M., Snippe, E., Bruggeman, R., Wichers, M., & 
van der Krieke, L. (2019). Insights of Patients and 
Clinicians on the Promise of the Experience Sampling 
Method for Psychiatric Care. Psychiatric Services, 
70(11), 983–991. https://doi.org/10.1176/appi.ps.2019
00050 

Colombo, D., Fernández-Álvarez, J., Patané, A., 
Semonella, M., Kwiatkowska, M., García-Palacios, A., 
Cipresso, P., Riva, G., & Botella, C. (2019). Current 
State and Future Directions of Technology-Based 
Ecological Momentary Assessment and Intervention 
for Major Depressive Disorder: A Systematic Review. 
Journal of Clinical Medicine, 8(4), 465. https://doi.org/
10.3390/jcm8040465 

Conner, T. S., & Reid, K. A. (2012). Effects of 
Intensive Mobile Happiness Reporting in Daily Life. 
Social Psychological and Personality Science, 3(3), 
315–323. https://doi.org/10.1177/1948550611419677 

Csikszentmihalyi, M., & Larson, R. (2014). Validity 
and Reliability of the Experience-Sampling Method. 
In Flow and the Foundations of Positive Psychology (pp. 
35–54). Springer, Dordrecht. https://doi.org/10.1007/
978-94-017-9088-8_3 

Cuijpers, P., Berking, M., Andersson, G., Quigley, L., 
Kleiboer, A., & Dobson, K. S. (2013). A Meta-Analysis 
of Cognitive-Behavioural Therapy for Adult 
Depression, Alone and in Comparison with other 
Treatments. The Canadian Journal of Psychiatry, 58(7), 
376–385. https://doi.org/10.1177/0706743713058007
02 

Cuijpers, P., Cristea, I. A., Karyotaki, E., Reijnders, M., 
& Huibers, M. J. H. (2016). How effective are cognitive 
behavior therapies for major depression and anxiety 
disorders? A meta-analytic update of the evidence. 
World Psychiatry, 15(3), 245–258. https://doi.org/10.1
002/wps.20346 

Cuijpers, P., van Straten, A., & Warmerdam, L. (2007). 
Behavioral activation treatments of depression: A 
meta-analysis. Clinical Psychology Review, 27(3), 
318–326. https://doi.org/10.1016/j.cpr.2006.11.001 

Dainer-Best, J., Shumake, J. D., & Beevers, C. G. 
(2018). Positive imagery training increases positive 
self-referent cognition in depression. Behaviour 
Research and Therapy, 111, 72–83. https://doi.org/1
0.1016/j.brat.2018.09.010 

Comparison of Two Ecological Momentary Intervention Modules for Treatment of Depression on Momentary Positive and Negative...

Collabra: Psychology 9

D
ow

nloaded from
 http://online.ucpress.edu/collabra/article-pdf/7/1/18910/456111/collabra_2021_7_1_18910.pdf by U

niversity of G
roningen user on 06 August 2021

https://doi.org/10.1016/j.cpr.2012.05.007
https://doi.org/10.1016/j.cpr.2012.05.007
https://doi.org/10.1016/j.jad.2019.07.049
https://doi.org/10.1016/j.cpr.2009.11.004
https://doi.org/10.1016/j.cpr.2009.11.004
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1037/met0000294
https://doi.org/10.1186/s12888-018-1847-z
https://doi.org/10.1186/s12888-018-1847-z
https://doi.org/10.1017/s0033291720004845
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1001/archpsyc.62.9.953
https://doi.org/10.1001/archpsyc.62.9.953
https://doi.org/10.1176/appi.ps.201900050
https://doi.org/10.1176/appi.ps.201900050
https://doi.org/10.3390/jcm8040465
https://doi.org/10.3390/jcm8040465
https://doi.org/10.1177/1948550611419677
https://doi.org/10.1177/070674371305800702
https://doi.org/10.1177/070674371305800702
https://doi.org/10.1002/wps.20346
https://doi.org/10.1002/wps.20346
https://doi.org/10.1016/j.cpr.2006.11.001
https://doi.org/10.1016/j.brat.2018.09.010
https://doi.org/10.1016/j.brat.2018.09.010


Dimidjian, S., Barrera, M., Martell, C., Muñoz, R. F., 
& Lewinsohn, P. M. (2011). The Origins and Current 
Status of Behavioral Activation Treatments for 
Depression. Annual Review of Clinical Psychology, 7(1), 
1–38. https://doi.org/10.1146/annurev-clinpsy-03221
0-104535 

Dinga, R., Marquand, A. F., Veltman, D. J., Beekman, 
A. T. F., Schoevers, R. A., van Hemert, A. M., Penninx, 
B. W. J. H., & Schmaal, L. (2018). Predicting the 
naturalistic course of depression from a wide range of 
clinical, psychological, and biological data: a machine 
learning approach. Translational Psychiatry, 8(1), 
1–11. https://doi.org/10.1038/s41398-018-0289-1 

Dunn, B. D. (2012). Helping Depressed Clients 
Reconnect to Positive Emotion Experience: Current 
Insights and Future Directions. Clinical Psychology & 
Psychotherapy, 19(4), 326–340. https://doi.org/10.100
2/cpp.1799 

Fredrickson, B. L. (2004). The broaden-and-build 
theory of positive emotions. Philosophical 
Transactions of the Royal Society B: Biological Sciences, 
359(1449), 1367–1378. https://doi.org/10.1098/rstb.2
004.1512 

Gross, J. J., & Jazaieri, H. (2014). Emotion, Emotion 
Regulation, and Psychopathology: An Affective 
Science Perspective. Clinical Psychological Science, 
2(4), 387–401. https://doi.org/10.1177/216770261453
6164 

Hartmann, J. A., Wichers, M., Menne-Lothmann, C., 
Kramer, I., Viechtbauer, W., Peeters, F., Schruers, K. 
R. J., Bemmel, A. L. van, Myin-Germeys, I., Delespaul, 
P., Os, J. van, & Simons, C. J. P. (2015). Experience 
Sampling-Based Personalized Feedback and Positive 
Affect: A Randomized Controlled Trial in Depressed 
Patients. PLOS ONE, 10(6), e0128095. https://doi.org/
10.1371/journal.pone.0128095 

Hitchcock, C., Mueller, V., Hammond, E., Rees, C., 
Werner-Seidler, A., & Dalgleish, T. (2016). The effects 
of autobiographical memory flexibility (MemFlex) 
training: An uncontrolled trial in individuals in 
remission from depression. Journal of Behavior 
Therapy and Experimental Psychiatry, 52, 92–98. http
s://doi.org/10.1016/j.jbtep.2016.03.012 

Hofmann, S. G., Sawyer, A. T., Fang, A., & Asnaani, A. 
(2012). EMOTION DYSREGULATION MODEL OF 
MOOD AND ANXIETY DISORDERS: Review: Emotion 
Dysregulation Model of Mood and Anxiety Disorders. 
Depression and Anxiety, 29(5), 409–416. https://doi.or
g/10.1002/da.21888 

Holmes, E. A., & Mathews, A. (2010). Mental imagery 
in emotion and emotional disorders. Clinical 
Psychology Review, 30(3), 349–362. https://doi.org/1
0.1016/j.cpr.2010.01.001 

Hopko, D. R., Lejuez, C. W., Ruggiero, K. J., & Eifert, 
G. H. (2003). Contemporary behavioral activation 
treatments for depression: Procedures, principles, 
and progress. Clinical Psychology Review, 23(5), 
699–717. https://doi.org/10.1016/S0272-7358(03)000
70-9 

Kanter, J. W., Manos, R. C., Bowe, W. M., Baruch, D. 
E., Busch, A. M., & Rusch, L. C. (2010). What is 
behavioral activation?: A review of the empirical 
literature. Clinical Psychology Review, 30(6), 608–620. 
https://doi.org/10.1016/j.cpr.2010.04.001 

Kramer, I., Simons, C. J. P., Hartmann, J. A., Menne-
Lothmann, C., Viechtbauer, W., Peeters, F., Schruers, 
K., van Bemmel, A. L., Myin-Germeys, I., Delespaul, 
P., van Os, J., & Wichers, M. (2014). A therapeutic 
application of the experience sampling method in the 
treatment of depression: a randomized controlled 
trial. World Psychiatry, 13(1), 68–77. https://doi.org/1
0.1002/wps.20090 

Kuznetsova, A., Brockhoff, P. B., & Christensen, R. H. 
B. (2017). lmerTest Package: Tests in Linear Mixed 
Effects Models. Journal of Statistical Software, 82(1), 
1–26. https://doi.org/10.18637/jss.v082.i13 

Lorah, J. (2018). Effect size measures for multilevel 
models: definition, interpretation, and TIMSS 
example. Large-Scale Assessments in Education, 6(1). h
ttps://doi.org/10.1186/s40536-018-0061-2 

Mor, N., & Winquist, J. (2002). Self-focused attention 
and negative affect: A meta-analysis. Psychological 
Bulletin, 128(4), 638–662. https://doi.org/10.1037//00
33-2909.128.4.638 

Myin‐Germeys, I., Kasanova, Z., Vaessen, T., 
Vachon, H., Kirtley, O., Viechtbauer, W., & 
Reininghaus, U. (2018). Experience sampling 
methodology in mental health research: new insights 
and technical developments. World Psychiatry, 17(2), 
123–132. https://doi.org/10.1002/wps.20513 

Myin-Germeys, I., Klippel, A., Steinhart, H., & 
Reininghaus, U. (2016). Ecological momentary 
interventions in psychiatry. Current Opinion in 
Psychiatry, 29(4), 258. https://doi.org/10.1097/YCO.00
00000000000255 

Nezlek, J. B. (2017). A practical guide to 
understanding reliability in studies of within-person 
variability. Journal of Research in Personality, 69, 
149–155. https://doi.org/10.1016/j.jrp.2016.06.020 

Posternak, M. A., & Miller, I. (2001). Untreated short-
term course of major depression: a meta-analysis of 
outcomes from studies using wait-list control groups. 
Journal of Affective Disorders, 66(2), 139–146. https://d
oi.org/10.1016/S0165-0327(00)00304-9 

Comparison of Two Ecological Momentary Intervention Modules for Treatment of Depression on Momentary Positive and Negative...

Collabra: Psychology 10

D
ow

nloaded from
 http://online.ucpress.edu/collabra/article-pdf/7/1/18910/456111/collabra_2021_7_1_18910.pdf by U

niversity of G
roningen user on 06 August 2021

https://doi.org/10.1146/annurev-clinpsy-032210-104535
https://doi.org/10.1146/annurev-clinpsy-032210-104535
https://doi.org/10.1038/s41398-018-0289-1
https://doi.org/10.1002/cpp.1799
https://doi.org/10.1002/cpp.1799
https://doi.org/10.1098/rstb.2004.1512
https://doi.org/10.1098/rstb.2004.1512
https://doi.org/10.1177/2167702614536164
https://doi.org/10.1177/2167702614536164
https://doi.org/10.1371/journal.pone.0128095
https://doi.org/10.1371/journal.pone.0128095
https://doi.org/10.1016/j.jbtep.2016.03.012
https://doi.org/10.1016/j.jbtep.2016.03.012
https://doi.org/10.1002/da.21888
https://doi.org/10.1002/da.21888
https://doi.org/10.1016/j.cpr.2010.01.001
https://doi.org/10.1016/j.cpr.2010.01.001
https://doi.org/10.1016/S0272-7358(03)00070-9
https://doi.org/10.1016/S0272-7358(03)00070-9
https://doi.org/10.1016/j.cpr.2010.04.001
https://doi.org/10.1002/wps.20090
https://doi.org/10.1002/wps.20090
https://doi.org/10.18637/jss.v082.i13
https://doi.org/10.1186/s40536-018-0061-2
https://doi.org/10.1186/s40536-018-0061-2
https://doi.org/10.1037//0033-2909.128.4.638
https://doi.org/10.1037//0033-2909.128.4.638
https://doi.org/10.1002/wps.20513
https://doi.org/10.1097/YCO.0000000000000255
https://doi.org/10.1097/YCO.0000000000000255
https://doi.org/10.1016/j.jrp.2016.06.020
https://doi.org/10.1016/S0165-0327(00)00304-9
https://doi.org/10.1016/S0165-0327(00)00304-9


R Core Team. (2019). R: A language and environment 
for statistical computing. R Foundation for Statistical 
Computing, Vienna, Austria. https://www.R-project.o
rg/ 

Raes, F., Williams, J. M. G., & Hermans, D. (2009). 
Reducing cognitive vulnerability to depression: A 
preliminary investigation of MEmory Specificity 
Training (MEST) in inpatients with depressive 
symptomatology. Journal of Behavior Therapy and 
Experimental Psychiatry, 40(1), 24–38. https://doi.org/
10.1016/j.jbtep.2008.03.001 

Rush, A. J., Gullion, C. M., Basco, M. R., Jarrett, R. B., 
& Trivedi, M. H. (1996). The Inventory of Depressive 
Symptomatology (IDS): psychometric properties. 
Psychological Medicine, 26(3), 477–486. https://doi.or
g/10.1017/S0033291700035558 

Rutherford, B. R., Mori, S., Sneed, J. R., Pimontel, M. 
A., & Roose, S. P. (2012). Contribution of 
spontaneous improvement to placebo response in 
depression: A meta-analytic review. Journal of 
Psychiatric Research, 46(6), 697–702. https://doi.org/1
0.1016/j.jpsychires.2012.02.008 

Shiffman, S., Stone, A. A., & Hufford, M. R. (2008). 
Ecological Momentary Assessment. Annual Review of 
Clinical Psychology, 4(1), 1–32. https://doi.org/10.114
6/annurev.clinpsy.3.022806.091415 

Shrout, P. E., Stadler, G., Lane, S. P., McClure, M. J., 
Jackson, G. L., Clavél, F. D., Iida, M., Gleason, M. E. J., 
Xu, J. H., & Bolger, N. (2018). Initial elevation bias in 
subjective reports. Proceedings of the National 
Academy of Sciences of the United States of America, 
115(1), E15–E23. https://doi.org/10.1073/pnas.171227
7115 

Sin, N. L., & Lyubomirsky, S. (2009). Enhancing well-
being and alleviating depressive symptoms with 
positive psychology interventions: a practice-friendly 
meta-analysis. Journal of Clinical Psychology, 65(5), 
467–487. https://doi.org/10.1002/jclp.20593 

Sturmey, P. (2009). Behavioral Activation Is an 
Evidence-Based Treatment for Depression. Behavior 
Modification, 33(6), 818–829. https://doi.org/10.1177/
0145445509350094 

Thomsen, D. K. (2006). The association between 
rumination and negative affect: A review. Cognition 
and Emotion, 20(8), 1216–1235. https://doi.org/10.108
0/02699930500473533 

van Os, J., Verhagen, S., Marsman, A., Peeters, F., 
Bak, M., Marcelis, M., Drukker, M., Reininghaus, U., 
Jacobs, N., Lataster, T., Simons, C., ESM-MERGE 
Investigators PhD, Lousberg, R., Gülöksüz, S., Leue, 
C., Groot, P. C., Viechtbauer, W., & Delespaul, P. 
(2017). The experience sampling method as an 
mHealth tool to support self-monitoring, self-insight, 
and personalized health care in clinical practice. 
Depression and Anxiety, 34(6), 481–493. https://doi.or
g/10.1002/da.22647 

Van Roekel, E., Vrijen, C., Heininga, V. E., Masselink, 
M., Bos, E. H., & Oldehinkel, A. J. (2017). An 
Exploratory Randomized Controlled Trial of 
Personalized Lifestyle Advice and Tandem Skydives as 
a Means to Reduce Anhedonia. Behavior Therapy, 
48(1), 76–96. https://doi.org/10.1016/j.beth.2016.09.0
09 

Watkins, E. R., Baeyens, C. B., & Read, R. (2009). 
Concreteness training reduces dysphoria: Proof-of-
principle for repeated cognitive bias modification in 
depression. Journal of Abnormal Psychology, 118(1), 
55–64. https://doi.org/10.1037/a0013642 

Watson, D., & Tellegen, A. (1985). Toward a 
consensual structure of mood. Psychological Bulletin, 
98(2), 219–235. https://doi.org/10.1037/0033-2909.9
8.2.219 

Widdershoven, R. L. A., Wichers, M., Kuppens, P., 
Hartmann, J. A., Menne-Lothmann, C., Simons, C. J. 
P., & Bastiaansen, J. A. (2019). Effect of self-
monitoring through experience sampling on emotion 
differentiation in depression. Journal of Affective 
Disorders, 244, 71–77. https://doi.org/10.1016/j.jad.20
18.10.092 

Williams, J. M. G., Barnhofer, T., Crane, C., Herman, 
D., Raes, F., Watkins, E., & Dalgleish, T. (2007). 
Autobiographical memory specificity and emotional 
disorder. Psychological Bulletin, 133(1), 122. https://do
i.org/10.1037/0033-2909.133.1.122 

Comparison of Two Ecological Momentary Intervention Modules for Treatment of Depression on Momentary Positive and Negative...

Collabra: Psychology 11

D
ow

nloaded from
 http://online.ucpress.edu/collabra/article-pdf/7/1/18910/456111/collabra_2021_7_1_18910.pdf by U

niversity of G
roningen user on 06 August 2021

https://www.r-project.org/
https://www.r-project.org/
https://doi.org/10.1016/j.jbtep.2008.03.001
https://doi.org/10.1016/j.jbtep.2008.03.001
https://doi.org/10.1017/S0033291700035558
https://doi.org/10.1017/S0033291700035558
https://doi.org/10.1016/j.jpsychires.2012.02.008
https://doi.org/10.1016/j.jpsychires.2012.02.008
https://doi.org/10.1146/annurev.clinpsy.3.022806.091415
https://doi.org/10.1146/annurev.clinpsy.3.022806.091415
https://doi.org/10.1073/pnas.1712277115
https://doi.org/10.1073/pnas.1712277115
https://doi.org/10.1002/jclp.20593
https://doi.org/10.1177/0145445509350094
https://doi.org/10.1177/0145445509350094
https://doi.org/10.1080/02699930500473533
https://doi.org/10.1080/02699930500473533
https://doi.org/10.1002/da.22647
https://doi.org/10.1002/da.22647
https://doi.org/10.1016/j.beth.2016.09.009
https://doi.org/10.1016/j.beth.2016.09.009
https://doi.org/10.1037/a0013642
https://doi.org/10.1037/0033-2909.98.2.219
https://doi.org/10.1037/0033-2909.98.2.219
https://doi.org/10.1016/j.jad.2018.10.092
https://doi.org/10.1016/j.jad.2018.10.092
https://doi.org/10.1037/0033-2909.133.1.122
https://doi.org/10.1037/0033-2909.133.1.122


SUPPLEMENTARY MATERIALS 

Peer Review History and Correspondence 
Download: https://collabra.scholasticahq.com/article/18910-comparison-of-two-ecological-momentary-intervention-
modules-for-treatment-of-depression-on-momentary-positive-and-negative-affect/attachment/
50324.docx?auth_token=74njvjSDWnavv3Sm9uvE 

Supplementary Materials 
Download: https://collabra.scholasticahq.com/article/18910-comparison-of-two-ecological-momentary-intervention-
modules-for-treatment-of-depression-on-momentary-positive-and-negative-affect/attachment/
50325.docx?auth_token=74njvjSDWnavv3Sm9uvE 

Comparison of Two Ecological Momentary Intervention Modules for Treatment of Depression on Momentary Positive and Negative...

Collabra: Psychology 12

D
ow

nloaded from
 http://online.ucpress.edu/collabra/article-pdf/7/1/18910/456111/collabra_2021_7_1_18910.pdf by U

niversity of G
roningen user on 06 August 2021

https://collabra.scholasticahq.com/article/18910-comparison-of-two-ecological-momentary-intervention-modules-for-treatment-of-depression-on-momentary-positive-and-negative-affect/attachment/50324.docx?auth_token=74njvjSDWnavv3Sm9uvE
https://collabra.scholasticahq.com/article/18910-comparison-of-two-ecological-momentary-intervention-modules-for-treatment-of-depression-on-momentary-positive-and-negative-affect/attachment/50324.docx?auth_token=74njvjSDWnavv3Sm9uvE
https://collabra.scholasticahq.com/article/18910-comparison-of-two-ecological-momentary-intervention-modules-for-treatment-of-depression-on-momentary-positive-and-negative-affect/attachment/50324.docx?auth_token=74njvjSDWnavv3Sm9uvE
https://collabra.scholasticahq.com/article/18910-comparison-of-two-ecological-momentary-intervention-modules-for-treatment-of-depression-on-momentary-positive-and-negative-affect/attachment/50325.docx?auth_token=74njvjSDWnavv3Sm9uvE
https://collabra.scholasticahq.com/article/18910-comparison-of-two-ecological-momentary-intervention-modules-for-treatment-of-depression-on-momentary-positive-and-negative-affect/attachment/50325.docx?auth_token=74njvjSDWnavv3Sm9uvE
https://collabra.scholasticahq.com/article/18910-comparison-of-two-ecological-momentary-intervention-modules-for-treatment-of-depression-on-momentary-positive-and-negative-affect/attachment/50325.docx?auth_token=74njvjSDWnavv3Sm9uvE

	Introduction
	Methods
	Participants
	Procedure
	Experience Sampling Intervention
	Measures
	Analyses

	Results
	Descriptives
	Momentary Affect
	Sensitivity Analyses

	Discussion
	Limitations

	Conclusion
	Contributions
	Acknowledgements
	Funding
	Competing Interests
	Data Accessibility Statement

	References
	Supplementary Materials

