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Chapter 5

HowNutsAreTheDutch Descriptives and
Results

H
owNutsAreTheDutch and Leefplezier both are applications aimed at perform-
ing measurements and providing automated feedback to a large, national co-

hort. Their platforms were designed to collect data from participants on a Dutch,
national scale.

In order to provide a frame of reference about the reach and targeted popula-
tion of such a national Internet study, we performed a preliminary analysis on the
participants of HowNutsAreTheDutch (HND), because of its relatively large scale as
compared to Leefplezier. We provide various descriptive statistics and meta data re-
garding the sample it covers. Firstly, we illustrate the sample in HND with respect to
its cross-sectional study. We provide an overview of the number of participants and
several rudimentary psychological traits on the group level. Secondly, we consider
the diary study and provide several sample statistics for this study.

5.1 Cross-Sectional Results

In order to frame the cross-sectional sub-study of HND with other studies of its kind
and the Dutch population, we compared the characteristics of the HND sample with
(i) the general Dutch population according to the Dutch Governmental Agency for
Statistics; Centraal Bureau voor de Statistiek (CBS) and (ii) two representative sam-
ples retrieved from the non-institutionalized Dutch population: the Netherlands
Mental Health Survey and Incidence Study (NEMESIS) and Lifelines. NEMESIS is a
Dutch national prospective study of the prevalence, incidence and course of psy-
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chiatric disorders (n “ 6 646, data from 2007 to 2009; de Graaf, ten Have, & van
Dorsselaer, 2010). The second study is Lifelines, Lifelines is a three-generation co-
hort study that focuses on health and health-related behaviors of persons generally
living in the north of the Netherlands (n “ 167 729, data from 2006 to 2013; Scholtens
et al., 2015).

5.1.1 Sample Characteristics

On December 13, 2014, 12 734 participants had participated in the cross-sectional
study1. We excluded 231 participants from our analysis because they were younger
than 18 (n “ 228) or provided unrealistic entries (e.g., birth year ă 1900; n “ 3),
resulting in a final sample of 12 503. The mean age of the participants was approx-
imately 45 years (standard deviation [SD] “ 15) and 65 % were women. A detailed
overview of the participants is given in Table 5.1. Participants were sampled from all
regions of the Netherlands, as illustrated by the heat map in Figure 5.1. The coverage
concurs very well with population density scores provided by the CBS. However,
compared to the Dutch population, the HND participants were more often women
(65.2 % versus 50.5 % in the population, NEMESIS “ 55.2 %, Lifelines “ 57.9 %), on
average slightly older (45 versus 39 years; NEMESIS “ 44, Lifelines“ 42), more often
with a romantic partner (74 % versus 58 %), with whom they cohabited more often
(61 % versus 47 %; NEMESIS “ 68 %). Most saliently, HND sampled few people from
lower educated strata (2 % versus 22 %; NEMESIS “ 5 %), as well as medium educa-
tion levels (16 years and more, 22 % versus 43 %; NEMESIS “ 60 %); HND participants
tend to be higher educated (ą 20 years, 76 % versus 35 %; NEMESIS “ 35 %). Elderly
were relatively well sampled in HND, as most participants were older than 45 (55 %),
and 9 % of them were older than 65 (versus 19 % of the population; Lifelines“ 7.6 %,
NEMESIS did not include participants older than 64). To enable comparisons be-
tween this HND sample and population samples, and to perform robustness checks
for our models, we calculated a selection bias weight factor, based on population
proportions derived from the CBS. Post-stratification weights were derived for 36

strata based on age (six categories), gender, and education level (three categories),
see Table A.3 on page 206. Our weighted results are presented in Table 5.1.

5.1.2 Key Results

Exactly 62 068 questionnaire modules were completed (up to December 13, 2014),
on average five modules per participant (12 402 participants filled out one or more

1At the time of writing the number of participants is approaching 14 800 (with a total of approximately
75 800 questionnaires), but the current analysis is only based on this initial subset.
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Table 5.1: Baseline characteristics of the cross-sectional HND sample.

Raw descriptives Weighted desciptives

Module Topic n Range Mean SE SD na Mean SEb SD

Start Age 12 503 18 to 90 45.3 0.13 14.6 12 189 40.7 0.17 13.7

Education level 12 189 1 to 8c 6.9 0.01 1.2 12 189 6.4 0.02 1.5

Duration of romantic
relationship in years

9 038 1 to 80 18.3 0.14 13.7 9 038 14.7 0.18 12.6

Living situation
(socio-demography)

Number of children 12 190 0 to 12 1.2 0.01 1.2 12 189 1.1 0.01 1.2

Height in cmd 11 035 100 to 213 174.7 0.09 9.1 11 034 175.1 0.12 9.1

Weight in kge 11 034 20 to 190 74.6 0.14 14.7 11 034 74.7 0.20 15.2

Affect / Mood PANAS Positive affect 8 031 10 to 50 34.2 0.08 6.9 8 030 33.5 0.11 7.1

PANAS Negative affect 8 032 10 to 50 19.7 0.08 7.2 8 030 20.5 0.12 7.4

DASS Depression 7 972 0 to 42 6.8 0.09 7.8 7 972 7.3 0.13 8.2

DASS Anxiety 7 972 0 to 42 3.6 0.06 4.9 7 972 4.0 0.09 5.4

DASS Distress 7 973 0 to 42 8.6 0.08 7.0 7 972 9.4 0.12 7.3

Well-being MANSA quality of life 10 181 12 to 84 62.1 0.09 8.6 10 180 61.4 0.13 9.0

Happiness index 10 152 0 to 10 6.9 0.02 1.6 10 151 6.8 0.02 1.7

SPF-IL 10 131 0 to 45 25.1 0.06 5.9 10 130 24.4 0.08 5.9

Ryff total 10 033 46 to 234 166.6 0.27 26.6 10 133 163.7 0.38 27.4

Note:
a The n for the weighted descriptives (n “ 12 189) is smaller than for the raw descriptives because 314 participants

(2.5%) did not provide their education level correctly.
b Standard errors based on Taylor series linearization in R-package ‘svy’ (Lumley, 2004).
c Education level ranged from 1 (elementary school not finished) to 8 (academic degree).
d The lower thresholds of the height range seems rather extreme, but only four individuals reported a height below
150 cm (ă0.1%).

e The lower thresholds of the weight range seems rather extreme, but only two people scored their weight below 35 kg,
and seven below 40 kg (0.1%).

of the fourteen available questionnaires). The key questionnaire modules focusing
on affect / mood and well-being were completed approximately 8 000 and 10 000

times, respectively (see Table A.4 on page 207), while 5 144 participants filled out all
three key modules (including life situation). All modules were completed by 627

participants (except intelligence, which was only available in the last three weeks).
As presented in Table 5.1, on average participants reported more positive affect (PA)
than negative affect (NA) according to the PANAS (mean“ 34 versus 20, respectively,
both SD “ 7 and range 10 to 50). However, both the PA and the NA scales showed
high variance. A visual representation of the relationship between PA and NA is
shown in Figure 5.2. The black lines in Figure 5.2a indicate the mean values for
PA (34.3) and NA (19.7). The black dots represent actual observations. Figure 5.2b
shows similar data and was offered as interactive feedback to the participants. The
red markers represent the scores of a participant on the first and second time they
completed the module. Figure 5.2a indicates that participants with a similar score on
NA varied substantially in their PA scores, and the other way around, despite their
strong correlation (r “ ´0.52, p ă 0.001). Albeit women reported slightly more
negative (t “ 8.25, p ă 0.001, d “ 0.19) and less PA than men (t “ 4.54, p ă 0.001,
d “ 0.11) gender differences were minimal (see Table A.5 on page 208). Regard-
ing mood, the Depression Anxiety Stress Scales (DASS) showed that symptoms of
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(a) (b)

Figure 5.1: Heat map of the cross-sectional study participants’ residence (Figure 5.1a) versus
population density map of the Netherlands (Figure 5.1b). Note: The population
density map on the right is based on CBS StatLine information (from Rijksinstituut
voor Volksgezondheid en Milieu, 2015) and presents Dutch population densities
per municipality in 2010 in terms of number of inhabitants per square kilometer:
From low in green (21 to 250), via yellow (250 to 500) and orange (light: 500 to
1 000, dark: 1 000 to 2 500) to red (2 500 to 6 000). The pictures show that the study
coverage concurs very well with population density scores.

psychological stress were most common, followed by symptoms of depression and
anxiety. The large SDs and broad ranges of these scales indicate that substantial
heterogeneity exists among participants. Based on DASS cutoff values (Lovibond &
Lovibond, 1995), 26.2 % of the participants in our sample reported mild, 16.8 % mod-
erate, 7.2 % severe, and 3.0 % extremely severe depression symptom levels (in the
past week). With respect to anxiety, 15.1 % scored mild, 11.0 % moderate, 4.6 % se-
vere, and 1.9 % extremely severe. With respect to psychological stress, 17.9 % scored
mild, 9.5 % moderate, 2.7 % severe, and 0.4 % extremely severe.

There was considerable overlap between individuals with severe levels on the
three subscales: all individuals who had severe symptom levels of stress and de-
pression also had severe symptom levels of anxiety. Gender differences were small
(see Table A.5 on page 208), with women reporting slightly more symptoms of stress
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Figure 5.2: Data from the Positive And Negative Affect Schedule (PANAS) in the cross-
sectional sample, in 2D (Figure 5.2a) and 3D (Figure 5.2b) representations. The
darker the orange (Figure 5.2a) or the taller the mountain (Figure 5.2b), the higher
the number of people with that specific score.

(t “ 9.89, p ă 0.001, d “ 0.23), anxiety (t “ 7.93, p ă 0.001, d “ 0.18), and depression
than men (t “ 2.64, p ă 0.01, d “ 0.06). Finally, there were also many participants
without any symptoms of anxiety (26.6 %), depression (16.8 %), or psychological
stress (6.7 %). Most participants rated their quality of life fairly high (as measured
with the Manchester Short Assessment of quality of life [MANSA], mean“ 62, range
12 to 84). In terms of happiness the average rating was 6.9 on a scale from 0 to 10

(SD “ 1.6, n “ 10 152, median“ 7.0). About 85 % of the participants rated their hap-
piness ě 6, and 40 % rated their happiness ě 8. Results of the Ryff total scale (range
46 to 234) indicate substantial individual differences in subjective well-being. On
average, women reported slightly lower well-being than men (t “ ´3.52, p ă 0.001,
d “ 0.08), mainly due to less self-acceptance (t “ ´4.59, p ă 0.001, d “ 0.10) and
lower autonomy (t “ ´21.77, p ă 0.001, d “ 0.44). However, compared to men,
women reported more positive social relationships (t “ 10.05, p ă 0.001, d “ 0.21)
and personal growth (t “ 7.77, p ă 0.001, d “ 0.17). Finally, even the 136 subgroup
of severely depressed, anxious, or stressed participants (about the highest 5 % scores
on the DASS, n “ 578) rated their well-being fairly diverse (Ryff total score, range 46

to 206, mean“ 125, SD “ 27, median“ 123), just as their general happiness (range 0

to 10, mean“ 4.1, SD “ 2.2, median“ 4.0). Apparently, experiencing high symptom
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levels does not necessarily preclude enjoying life.

Finally, we weighted our results for the selection bias factor. The results in Ta-
ble 5.1 suggest that mood symptoms are slightly underestimated in our sample,
relative to the general Dutch population. Anxiety was more prevalent than depres-
sion / stress in both the HND and NEMESIS sample (4.6 %, past week, HND; and
12.4 %, past twelve months, NEMESIS). In the HND sample 3.9 % reported severe
depression (past week), while 5.8 % of the NEMESIS participants reported a major
depression in the past twelve months. In Figure 5.3 we present the prevalence of the
nine symptoms of depression according to the Diagnostic and Statistical Manual of
Mental Disorders (DSM) in the HND sample and in the Lifelines sample, namely, (a)
depressed mood, (b) diminished interest, (c) weight loss / gain, (d) insomnia / hy-
persomnia, (e) psychomotor agitation / retardation, (f) fatigue or loss of energy, (g)
worthlessness / guilt, (h) concentration problems, and (i) suicidal ideation (for the
full list of DSM criteria for major depressive disorder (MDD), see Section 1.1). The
HND participants reported more symptoms of depression (Quick Inventory of De-
pressive Symptoms [QIDS; A. Rush et al., 2003; A. J. Rush et al., 2006], self-report,
past week) than the Lifelines participants (Mini International Neuropsychiatric In-
terview [MINI], clinical interview, past year), but these differences dissipate at the
higher total scores, in line with a lower threshold for self-report and timing effects.
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Figure 5.3: The prevalence of the nine DSM depression symptoms. The prevalence for each
number of depression symptoms in the HND sample and the Lifelines sample. The
vertical axis shows the percentage of participants with this particular number of
symptoms.
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Figure 5.4: Timeline and enrollment of study participants. 1 “ Launch (cross-sectional part
of) HND project; 2 “ Publication first newsletter; 3 “ Publication magazine of
national newspaper (Volkskrant Magazine; van der Neut, 2014) dedicated to HND;
4 “ Launch diary study; 5 “ Publication second newsletter; 6 “ Publication third
newsletter; 7 “ Presentation in an academic setting for a general audience.

5.1.3 Evaluation

All of the participants of HND had the opportunity to evaluate the Web application
by means of an evaluation questionnaire. This evaluation questionnaire was com-
pleted by 3 093 participants who were on average 48 years old (SD “ 14), and 65 %

were women. In the evaluation questionnaire participants scored six components
of the cross-sectional study of the HND website on a scale from 1 to 10. In short, the
mean score for the lay-out of the website was rated 7.6, the cross-sectional modules
7.7, the presented results 7.3, and the overall judgment 7.7.

5.2 Diary-study Results

A timeline of the HND project is presented in Figure 5.4, with the percentage of
participants subscribing to the HND project as a whole and to the diary study in
particular. The figure shows several forms of advertising that influenced the number
of enrollments.

5.2.1 Sample Characteristics

Up to December 13, 2014, 629 participants completed the diary study (5 % of all HND

participants). This was after a seven-month study period. Of the diary participants
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532 (85 %) had also participated in the earlier cross-sectional part of the HND project,
which is 4 % of the total cross-sectional sample (n “ 12 503). The 629 participants
were 517 women (82 %, mean age“ 39, SD “ 13) and 112 men (18 %, mean age“ 48,
SD “ 13, range 18 to 76), mainly Dutch (99 %) and spread throughout the Nether-
lands; five participants were Belgian and one had another nationality. Diary study
participants (n “ 629) were on average 5.4 years younger than the other HND par-
ticipants (t “ 9.78, p ă 0.001, d “ 0.40), more often women (χ2 “ 84.51, p ă 0.001,
d “ 0.28), and they reported lower well-being (t “ 3.23, p ă 0.001, d “ 0.14; see
Table A.6 and Table A.7 in Appendix A.1). Compared to the educational level of
the general Dutch population (high, 28 %; middle, 41 %; low education, 31 %; Dutch
CBS), the participants were highly educated (high, 83 %; middle, 13 %; and low ed-
ucated, 4 %). Compared to the cross-sectional study, diary study participants were
on average higher educated (t “ ´5.67, p ă 0.001, d “ 0.24).

5.2.2 Adherence and Completion Rates
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(b) Distribution of the fillout times from the
moment of opening a questionnaire to fin-
ishing it.

Figure 5.5: Distributions of the adherence to the diary study (Figure 5.5a). The histogram de-
picts the number of participants who filled out at a given number of assessments.
For each assessment we measured how long it took for the participant to finish it,
as shown in Figure 5.5b.

The diary study participants completed a total of 28 430 assessments; with a
mean of 45 and SD of 32 assessments each (range, 0 to 90). Assessments comple-
tion time was 3 minutes (median, see Figure 5.5b, and the assessments were com-
pleted within 11.6 minutes (median) after the prompt. Figure 5.5a shows that the
number of completed assessments had a bimodal distribution across participants.
Almost half of the participants (n “ 278 [44 %]) completed less than 45 assessments
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(mean “ 12, SD “ 13), thus quit the study early (henceforth denoted as ‘early quit-
ters’). The other half (n “ 351 [56 %]) of the participants adhered to the study and
completed 45 assessments or more (henceforth denoted as ‘adherers’), with a mean
of 73 and SD of 11 assessments. A multivariate linear regression model was fit to
test whether early quitters differed from adherers with regard to personal charac-
teristics, which included 356 participants who had provided data on the variables
of interest in the cross-sectional part of the HND study.

Somewhat surprisingly, no effects were observed (all p-values ě 0.15). Addi-
tionally, a multivariate logistic regression to compare study adherers (n “ 228) with
early quitters (n “ 128) showed no differences (p-value ě 0.13). The combination
of the results of the multivariable linear regression analysis and the results of the
multivariable logistic regression analysis is provided in Table 5.2.

Table 5.2: Outcomes of multivariable linear regression model.

Outcome: Number of observations Observations ě 45

Predictors Outcome β B P-value 95% CI Odds Ratio P-value 95% CI

Sociodemographics Gender 0.07 5.81 0.22 ´3.47 to 15.22 0.67 0.22 ´0.03 to 0.01

Age ´0.06 ´0.13 0.38 ´0.42 to 0.16 0.99 0.58 ´0.14 to 0.38

Education 0.03 0.89 0.64 ´2.92 to 4.59 1.13 0.33 ´0.07 to 0.03

Symptoms Depression ´0.04 ´0.14 0.71 ´0.87 to 0.66 0.98 0.38 ´0.12 to 0.03

Anxiety ´0.09 ´0.54 0.33 ´1.69 to 0.56 0.96 0.30 ´0.05 to 0.07

Stress 0.03 0.12 0.79 ´0.76 to 0.98 1.01 0.76 ´0.01 to 0.02

Well-being Ryff 0.06 0.07 0.59 ´0.18 to 0.31 1.01 0.57 ´0.01 to 0.09

Personality Neuroticism 0.13 0.43 0.21 ´0.26 to 1.13 1.04 0.13 ´0.01 to 0.09

Extraversion ´0.05 ´0.21 0.50 ´0.81 to 0.42 0.99 0.72 ´0.05 to 0.07

Openness 0.01 0.04 0.89 ´0.50 to 0.56 0.99 0.50 ´0.05 to 0.02

Agreeableness 0.05 0.30 0.38 ´0.37 to 0.95 1.03 0.21 ´0.02 to 0.08

Conscientiousness 0.09 0.47 0.15 ´0.15 to 1.14 1.02 0.43 ´0.03 to 0.07

Note: Of the participants in the diary study 278 participants were categorized as ‘early quitters’ and 351 participants as ‘adherers’. However, only
the 356 participants who filled-out all cross-sectional predictors were included in the analyses (286 women and 70 men; 128 early quitters and 228

adherers). Gender was included as a categorical predictor. The 95% confidence interval was bootstrapped 10 000 times. A post-hoc power calculation
indicated that we should observe effect from d “ 0.26 onwards (given 12 predictors, R2

“ .027, p ă .01, and 356 participants).

Finally, univariate differences between early quitters and adherers were tested
with Kolmogorov-Smirnov (KS) and t-tests, but no differences were encountered
(all p-values ě 0.09), as shown in Table 5.3.

Participants could quit the diary study passively (by ceasing to respond to as-
sessment prompts) or actively (by unsubscribing from the study), and the active
quitters were asked to check one of three pre-specified reasons for quitting. Most
quitters were ‘passive quitters.’ Of the 79 active quitters (mean age 39; 79 % women),
46 % (n “ 36) indicated that the diary study was ‘too intensive,’ 2 % (n “ 2) checked
the option ‘I can no longer comply to the study criteria due to a change in my daily
rhythm,’ whereas 52 % (n “ 41) had ‘other reasons’ (e.g., quit the study because the
time schedule did no longer fit or too many assessments were missed).
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Table 5.3: Univariate differences between early quitters and adherers.

Predictor KS p-value T-test Df P-value Mean diff. 95% CI

Age 0.38 0.84 354 0.42 1.26 ´1.72 to 4.25

Gender 0.60 ´0.03 ´0.11 to 0.06

Education 0.78 ´1.47 354 0.16 ´0.16 ´0.39 to 0.06

Depression 0.35 1.61 354 0.13 1.44 ´0.34 to 3.29

Anxiety 0.15 1.73 250 0.09 0.98 ´0.18 to 2.08

Stress 0.15 0.89 354 0.37 0.68 ´0.79 to 2.11

Well-being 0.92 ´0.96 354 0.34 ´2.87 ´8.88 to 3.08

Neuroticism 0.64 ´0.05 354 0.96 ´0.05 ´2.16 to 2.02

Extraversion 0.46 ´0.25 354 0.81 ´0.19 ´1.74 to 1.33

Openness 0.99 0.35 354 0.72 0.25 ´1.18 to 1.64

Agreeableness 0.80 ´0.82 354 0.41 ´0.49 ´1.65 to 0.70

Conscientiousness 0.73 ´1.37 354 0.17 ´0.93 ´2.29 to 0.39

Note: Bootstrapped (k “ 10 000, bias-corrected and accelerated). To test for gender differences we
used a χ2 test (bootstrapped k “ 10 000), χ2

“ 0.28, p-value “ 0.60, d “ 0.06. Study adherers were
the reference group.

5.2.3 Automatically Generated Feedback and Evaluation

All participants who completed at least 65 % (t “ 59) of the diary assessments
(n “ 302) received basic personalized feedback consisting of several graphs (time
plots, bar graphs, pie charts, and scatter plots) and explanatory text including in-
formation about PA and NA, sleep, location, social company, time pressure, physi-
cal discomfort, self-esteem, worrying, special events, physical activity, and the per-
sonal item. An example of the graphs presented in the basic feedback is shown in
Figure A.2 in Appendix A.1 (page 205). Participants who completed at least 75 %

(t “ 68) of the diary assessments (n “ 247) also received two personal networks
showing concurrent and dynamic relationships between their mood, health behav-
iors, and emotions over time (see Figure 2.2 on page 24 for an example). Initially,
our threshold for receiving advanced feedback was 85 %, but during the study, we
lowered the threshold to 75 % because this proved sufficient to create meaningful
networks (Box & Jenkins, 1976). For one participant, no personal networks could
be generated because of extremely low variability in variable values (namely, the
response pattern of this participant was highly similar across assessments).

After completion of the diary study, participants who received feedback were
invited to complete an evaluation form about the study on the HND website, which
102 participants did (mean age 46 years [SD “ 14] and 73.5 % [n “ 75] women).
Results are presented in Table 5.4.
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Table 5.4: Participants’ evaluation

Item Rating Mean SD Range

Overall judgment of the study ‘Very bad’ to ‘Very good’ 64.5 14.7 24 to 90

Usability (technical / practical) ‘Very bad’ to ‘Very good’ 64.8 20.2 10 to 100

Comprehensibility of the results ‘Very bad’ to ‘Very good’ 57.1 24.2 0 to 97

To what extent did you benefit
from the study?

‘Very little’ to ‘Very much’ 44.4 22.0 0 to 89

To what extent did the
assessments make you more
conscious about what you did /
felt / thought?

‘Very little’ to ‘Very much’ 61.7 20.8 0 to 100

To what extent did you change
your behavior or thinking as a
result of the diary study?

‘Very little’ to ‘Very much’ 30.9 22.2 0 to 100

5.2.4 Between-Persons and Within-person Associations

To explore the value of our collected ecological momentary assessment (EMA) data,
a mixed linear model was fit to test the association between somatic symptoms
and moment-to-moment quality of life. At the between-persons level, a signifi-
cant negative association between somatic symptoms and quality of life was ob-
served (β “ ´0.25; p ă 0.001). At the within-person level, the mixed linear model
also showed significant, but slightly weaker, negative associations between somatic
symptoms and quality of life (β “ ´0.22; p ă 0.001). The random slope indicated
significant heterogeneity in the strength of the within-person association between
somatic symptoms and quality of life (variance “ 0.02; p ă 0.001). Additionally, the
within-person fluctuation in the experience of somatic symptoms was much larger
than the within-person fluctuation in momentary quality of life (mean squared suc-
cessive difference [MSSD] “ 395.8 versus 257.3; see Figure 5.6 for the MSSDs of all
diary items).

5.3 Discussion and Concluding Remarks

Our crowdsourcing approach resulted in the recruitment of 12 743 participants who
completed more than 113 500 cross-sectional questionnaires, and completed over
28 000 diary assessments, both covering a range of (mental) health-related items.
After completing these questionnaires or diary-studies (with enough completed as-
sessments) participants were presented with personalized feedback, either compar-
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Figure 5.6: Mean squared successive difference of the HowNutsAreTheDutch diary items.

ing their results to those of the HND sample (cross-sectional), or to their own mea-
surements over time (the diary study).

The most salient limitation of these and comparable projects is the problem of
representativeness (self-selection bias). Especially the overrepresentation of highly
educated strata and women was the case with HND. The phenomenon of an over-
representation in the number of women also seems to occur in other studies, for
example, NEMESIS has 55.2 % women (de Graaf et al., 2010), and Lifelines has 57.9 %

women (Scholtens et al., 2015). The overrepresentation of medium to higher edu-
cated people on health websites and online programs has also been documented be-
fore (e.g., Brouwer et al., 2010; van ’t Riet, Crutzen, & de Vries, 2010). To estimate the
extent to which selection effects curved our results we weighted our sample against
the proportions in the general Dutch population, and compared the HND sample
with the NEMESIS and Lifelines studies. Results suggest that scores of HND partici-
pants are likely to deviate somewhat from population averages on several psycho-
logical characteristics (mainly those associated with differences in education), which
might attenuate the generalizability of our results (just as in NEMESIS and Lifelines).
For this reason NEMESIS weighted their results (de Graaf et al., 2010). Nevertheless,
in the HND, NEMESIS, and also the Nederlandse Studie naar Depressie en Angst
(NESDA), anxiety was more prevalent than depression and the small gender differ-
ences were even comparable in size (e.g., for anxiety in HND d “ 0.18 and NESDA

d “ 0.11; for depression in HND d “ 0.06 and NESDA d “ 0.08, see Jeronimus, Ormel,
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Aleman, Penninx, & Riese, 2013).
A large random sample from the general Dutch population (without having a

strong selection bias and non-response) would require immense resources. Note
that only 58.6 % of the random sample for NEMESIS actually participated in that
study (de Graaf et al., 2010). In Lifelines only 24.5 % of the intended sample invited
via their general practitioner participated, while two-thirds of the assessed sam-
ple resulted from self-selection via other means than the general practitioner (see
Scholtens et al., 2015). It also remains doubtful whether a random sample would
have yielded knowledge about individual dynamics that would be more applica-
ble, informative, or transferable (‘generalizable’) at the personal level (see Molenaar
& Campbell, 2009). Exactly therefore we implemented the diary studies. Moreover,
we believe that the underlying faculties of the mind (Panksepp & Biven, 2012) as
well as the structure in our data (Kendler & Parnas, 2015) will not be different in
subsamples of the population. Selection effects may thus, at worst, bias prevalence
estimates (average symptom counts), but we deem it unlikely that selection effects
invalidate research into the associations and interactions between personal vulner-
abilities and resources.

Self-selection is not necessarily problematic, as previous crowdsourcing studies
attracted more diverse participants than any other means of recruitment did (Gosling,
Vazire, Srivastava, & John, 2004; Revelle et al., 2010; Skitka & Sargis, 2006). For ex-
ample, HND sampled more participants above age 65 (9 % versus 19 % in the pop-
ulation) than Lifelines (7.6 %) and NEMESIS, which excluded people older than 64.
This may reflect that the Netherlands are among the countries with most and fastest
Internet connections per capita worldwide (more than 90 % of the households is
connected; Centraal Bureau voor de Statistiek, 2015).

Another limitation concerns our implementations of the EMAs. We allowed our
diary participants to complete their questionnaire until one hour after the prompt.
Methodologically, the presence of this time window may have biased the results.
For instance, when participants received the prompt at a busy moment, they had the
opportunity to postpone their response to a more quiet moment, in which different
emotions were experienced and reported. However, our HND data indicated that
most diary questionnaires were completed within twelve minutes after the prompt
(mean “ 18.0, SD “ 15.7), thus this methodological bias is probably small.

Adherence to the diary studies was mixed. From the HND diary data it seemed
that on the one hand, there were early quitters who only briefly took note of the di-
ary study. Barriers to access the study were low, causing many non-committed par-
ticipants to subscribe and drop out, like in many other anonymous Internet-based
studies (Muñoz et al., 2016). On the other hand, there were adherers who partic-
ipated rather conscientiously. For these participants, the feedback promised upon
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completion may have functioned as a strong incentive; although we cannot rule out
that some participants might have participated to compete for a possible reward
(e.g., in HND participants could win one of five Apple iPads, and when the Leefple-
zier App was released participants could win gift coupons). Personal characteristics
predicting better adherence could not be identified, meaning that we did not find
any personal characteristics that makes people ‘less suitable’ for diary studies.
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