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Abstract: Research within the framework of Basic Psychological Need Theory (BPNT) finds strong
associations between basic need frustration and depressive symptoms. This study examined the
role of rumination as an underlying mechanism in the association between basic psychological
need frustration and depressive symptoms. A cross-sectional sample of N = 221 adults (55.2 % fe-
male, mean age = 27.95, range = 18-62, SD = 10.51) completed measures assessing their level of basic
psychological need frustration, rumination, and depressive symptoms. Correlational analyses and
multiple mediation models were conducted. Brooding partially mediated the relation between
need frustration and depressive symptoms. BPNT and Response Styles Theory are compatible and
can further advance knowledge about depression vulnerabilities.
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1. Introduction

Self-Determination Theory (SDT) is a broad theory on motivation, socialization,
personality, and well-being. Within the framework of SDT, the mini-theory of Basic
Psychological Needs Theory (BPNT) [1,2] provides a useful framework for understand-
ing socio-environmental conditions that either support or thwart people’s basic psycho-
logical needs and their consequences. According to the BPNT [1,2], people have three
inherent universal needs (i.e., autonomy, relatedness, and competence) that are im-
portant for personal psychological growth. Specifically, the need for autonomy refers to
the need to experience one’s behaviour as self-initiated and reflecting one’s own inter-
ests; the need for competence reflects the need to experience mastery and capacities to
achieve desired goals; the need for relatedness describes the need for experiencing con-
nectedness and care in contact with significant others [1]. Some time ago, BPNT was
extended to include the dimension of need frustration alongside need satisfaction [2—4],
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where the experience of need frustration cannot be equated with the absence of need
satisfaction. To illustrate, not feeling close to one’s colleagues (low need satisfaction) is
not the same as feeling actively excluded by these colleagues (need frustration). Thus,
need frustration describes an experience of threat, or perceived reflection of hurt [5].
Under conditions of basic psychological need frustration, maladjustment, or even psy-
chopathology are proposed to result [2-4]. Some studies have demonstrated the trans-
diagnostic nature of need frustration in psychopathology such as depressive symptoms,
eating pathology and anxiety [6,7]. For depressive symptoms, a number of studies have
demonstrated a strong positive association with need frustration [8-12]. For instance, in a
sample of older adolescent athletes, Bartholomew et al. [8] found that need frustration
significantly related to elevated depressive symptoms. Weinstein et al. [12] found that
Syrian refugees who experienced more need frustration exhibited higher levels of de-
pressive symptoms. Chen et al. [9] found that need frustration related to depressive
symptoms among youth from four culturally diverse countries. Heissel et al. [10] found
that specifically, the dimension of psychological need frustration predicted adults’
ill-being in a heterogeneous sample with a large age range. A recent study by Pietrek et
al. [11] shows that people with depressive disorder actually experience their basic psy-
chological needs as less satisfied and more frustrated than people who do not show de-
pressive symptoms. Despite this pattern of findings, less is known about possible
mechanisms in the relation between need frustration and symptoms of psychopathology.

According to the Response Styles Theory (RST) [13], rumination is a cognitive pro-
cess that involves the repetitive analysis of oneself and one's problems, concerns, feelings
of distress and depressed mood [13,14]. Rumination has consistently been found to be a
robust predictor of depression [14-17]. Importantly, in non-clinical samples, rumination
predicts higher levels of depressive symptoms and is a risk factor for the onset of Major
Depressive Disorder (MDD) [16-18]. In individuals with clinical depression, the ten-
dency to ruminate seems to be relatively stable, although patients experience significant
changes in mood and symptom severity [19-21]. Nowadays, rumination is understood as
a trait-like transdiagnostic risk factor that precedes depressive disorders, as well as many
other disorders [22-24]. Central to the Response Styles Theory is the assumption that
rumination is a habit-like response triggered by low mood [17].

Referring to the most widely used measurement tool for assessing rumination,
namely the Ruminative Response Scale (RRS), accumulating research indicates the im-
portance of differentiating between two aspects of rumination, namely reflection and
brooding [25,26]. The first factor, reflection, is defined as “purposeful turning inward to
engage in cognitive problem solving to alleviate one’s depressive symptoms” [26]. The
second factor, brooding, reflects “a passive comparison of one’s current situation with
some unachieved standard” [26]. On closer inspection of the Response Styles Scale Items
the reflection-items describe the attempt to analyse and understand the inner experience
(e.g., “go away by yourself and think about why you feel this way”; “write down what
you are thinking about and analyse it”), while the brooding-items additionally specify
the content of this process, which is characterized by self-reproach (e.g., “Think ‘why do I
always react this way?’”), penalty experience (e.g., “Think “What am I doing to deserve
this?’”’), and helplessness experience (e.g., “Think about a recent situation, wishing it had
gone better”). In line with this, only brooding was found to predict less satisfaction in
relationships [27] and to correlate with impaired cognitive functioning [28], reduced au-
tobiographical memory specificity [29], negative cognitive styles [30], and suicidal idea-
tion as well as self-criticism [31]. Repeatedly a stronger relation of brooding with de-
pressive symptoms was identified when compared to reflection [21,32-34]. Over time,
rumination has been found to be consistently associated with increased negativity ori-
entation and negative coping styles in both healthy and depressed individuals [30,35-37],

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94



J. Clin. Med. 2022, 11, x FOR PEER REVIEW 3 of 13

whereas reflective rumination has a less clear association with negative outcomes and, 95
quite the opposite, has been repeatedly associated with beneficial processes (e.g. mind- 96
fulness, active coping strategies) [38—40]. This is gathered in a recent article by Satyshuret 97
al. [41]; who examined the neural basis of the two processes in their study. 98
Although no study has directly addressed the potential underlying mechanism 99
between basic psychological need frustration and depressive symptoms to date, related 100
research has demonstrated the mediating effect of rumination between individual factors 101
such as self-criticism [42], neuroticism [43], mindfulness [44], autobiographical memory 102
[45], and self-compassion [46] with depression. Accordingly, the mediating effect of ru- 103
mination between individual factors and the presence of depressive symptoms is evi- 104
dent. In terms of basic psychological needs, Luyckx et al. [47] found that satisfaction of 105
the basic psychological needs was negatively associated with ruminative exploration (i.e., 106
an inner process of analysis that is characterized by inhibition, indecision and poor posi- 107
tioning) in a sample of high school and college students. Basic psychological need frus- 108
tration was not measured. However, a study by van der Kaap-Deeder [48] showed that 109
depressive symptoms related positively to rumination over need-frustrating memories. 110
Related research has also found that certain developmental circumstances and socializa- 111
tion processes (such as over-controlling parenting and reduced positive reinforcement) 112
can lead to habitual rumination [49]. For example, ongoing stress and reduced sense of 113
mastery predicted increases in rumination over time [50]. Undergraduates who reported 114
over-controlling parenting during their childhood also reported higher rumination [42]. 115
In an experimental study it was found that individuals high in self-critical perfectionism 116
reacted more to a competence-frustrating experience with rumination [7]. Taken togeth- 117
er, these research findings suggest that people whose basic psychological needs are 118
thwarted are more prone to develop maladaptive coping strategies, such as rumination, 119
and that subsequent need-frustrating experiences and associated emotional states (e.g. 120
dysphoric mood) trigger these strategies. 121
In addition to this indirect empirical support, there are also theoretical considera- 122
tions in what way basic need frustration may be associated with rumination. According 123
to SDT alongside symptom costs, coping strategies can be used to deal with experienced 124
need frustration. Vansteenkiste et al. [2] distinguish between (a) compensatory behaviour 125
[51-55] and (b) need substitutes [56-58]. Compensatory behaviour can involve rigid be- 126
haviour patterns (e.g., compulsive acts). Need substitutes are defined as goals that people 127
engage in to compensate for experienced need frustration, for instance striving for mate- 128
rialism or a perfect body [1]. Such mechanisms may possibly be healthier or less healthy, 129
of short or sustained duration, but are all aimed at dealing with need frustration and thus 130
prevent a greater impairment of health. Therefore, compensatory attempts to cope with 131
need frustration can take various forms at a behavioural level, but may also work on the 132
level of cognitive processes, i.e. within our thoughts and ideas. Specifically, rumination 133
may be understood as an attempt to control the unpleasant feelings triggered by need 134
frustration by analysing and trying to understand them. However, the brooding type of 135
rumination seems to be characterized by self-reproach and stagnation. In summary, alt- 136
hough experienced need frustration can directly engender mental health costs, it can also 137
set in motion compensatory strategies that prove more or less successful in averting 138
psychopathological symptoms such as rumination. 139
The present work makes a novel contribution by relating BPNT to RST, an estab- 140
lished theory of emotion regulation processing, furthering our understanding of the roles 141
of need frustration and habitual rumination in relation to depressive symptoms. The 142
specific aim of this study was to investigate the possible associations between basic need 143
frustration to depressive symptoms and rumination. We hypothesized brooding and 144
basic need frustration would have the strongest positive correlations relative to reflective 145
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rumination. We further predicted that brooding would mediate the association between 146

basic need frustration and depressive symptoms. 147
2. Method 148
2.1. Participants 149

The current data were based on a sample consisting of N = 221 participants (55.2 % 150
female) with a mean age of 27.95 years (range = 18-62, SD = 10.51) from a larger ques- 151
tionnaire-based survey [10]. Different recruitment contexts were targeted to achieve a 152
less selective sample. Specifically, 124 university students were recruited from the Uni- 153
versity of Potsdam, and 97 working adults were recruited from the broader community 154
in Berlin. Besides the minimum age of 18, there were no further inclusion or exclusion 155
criteria. Participants were approached and recruited by study assessors on university 156
campus or other life contexts. Questionnaires were handed out in hardcopy format by 157
four assessors. Table 1 summarizes demographics of the examined sample. Ethical ap- 158
proval for this study was obtained from the Ethics Committee of Potsdam University 159
(No. 41/2015). Following written consent, participants completed the following set of 160
self-report measures. 161

162
Table 1

Demographic characteristics of the examined sample

University Working

Total
students adults

N 221 124 97
Gender

Male (%) 99 (44.8) 61 (49.2) 38 (39.2)

Female (%) 122 (55.2) 63 (50.8) 59 (60.8)
Age

Range (years) 18 - 62 18 -37 18 - 62

Mean (years) 27.95 22.57 34.78

SD (years) 10.51 3.07 12.49
University entrance qualification (%) 201 (90.9) 124 (100) 77 (79.4)
Higher education (%) 76 (34.4) 30 (24.1) 46 (47.4)
Income (%)

<1.000 € 142 (64.3) 111 (89.3) 31 (32.3)

1.000 - 3.000 € 48 (21.71) 10 (8.2) 38 (39.6)

>3.000 € 30 (13.6) 3(2.5) 27 (28.1)
Note. 258.9 % of the university students specified that they were currently obtaining their
education.
2.2. Measures 163

2.2.1. Basic Psychological Need Frustration 164
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To assess basic psychological need frustration, we used the need frustration scale of 165
the German version of the Basic Psychological Need Satisfaction and Frustration Scale 166
(BPNSFS) [9,10]. This subscale consists of three subscales (with four items each) that 167
relate to the three basic needs for autonomy, relatedness and competence. Items were 168
rated on a 5-point Likert scale, ranging from 1 (completely disagree) to 5 (completely 169
agree), with higher scores indicating greater need frustration respectively. The internal 170
consistency for each scale proved to be satisfactory, with Cronbach’s alpha .81 for 171
autonomy frustration, .73 for relatedness frustration and .70 for competence frustration. 172

2.2.2. Rumination 173

The RSQ-10D from Huffziger and Kiithner [59] was adapted from the original 174
Ruminative Response Scale (RRS) [26]. The RSQ-10D is a self-report questionnaire, which 175
includes 10 items describing brooding and reflection (with five questions each) as 176
possible responses to depressed mood. Items are rated on a 4-point Likert-Scale, ranging 177
from 1 (almost never) to 4 (almost always). A total score can be calculated by summing all 178
10 items. Internal Consistency has been documented to be acceptable [59], with 179
Cronbach’s alphas in three subsamples for Brooding ranging between .60 and .75 and for 180
Reflection between .56 and .75. Cronbach’s alphas in the present sample were adequate 181
with .76 for the RRS total scale and .69 for both the brooding and the reflection subscale. 182

2.2.3. Depressive Symptoms 183

Depressive symptoms were measured with the 15-item CES-D scale [60,61]. The 184
CES-D asks about the frequency of diverse depressive symptoms experienced in the last 185
week, assessed on a 4-point scale ranging from 0 (rarely or none of the time [less than 1 186
day]) to 3 (most or all the time [5-7 days]). Scores range from 0 to 45, with higher scores 187
indicating higher levels of depressive symptoms. Summed scores of 17 and above 188
indicate clinically relevant symptoms. Cronbach’s alpha of .87 was obtained in the 189
present study. 190

2.3. Data Analysis 191

All data was processed using R version 4.2.0. In a first step, associations between 192
basic psychological need frustration, rumination, and depressive symptoms were inves- 193
tigated via correlational analyses. In a second step, specific associations as derived from 194
the discussed theoretical perspectives were tested in a multiple mediation model. More 195
precisely, indirect pathways via two facets of rumination (brooding and reflection) were 19
added, mediating the association of need frustration and depressive symptoms. Refer- 197
ring to the simulations of [62] and assuming small to moderate effect size for a-path and 198
b-path, a sample size of n = 148 would be needed using bias corrected bootstrap method. 199
Mediation analysis was performed with the “sem”-function of the lavaan package [63]. 200
To account for the observed non-normality of the errors bootstrapping method (for 5000 201
samples) was used to estimate standard errors. In addition to p-values asymmetric con- 202
fidence intervals with bootstrapping method were used [64] and provided to verify the 203
effect for significance. When zero was not included in the 95% confidence interval, the 204
effect was considered significant. A subsequent mediation model was formulated to 205
consider gender and age as covariates. To facilitate interpretation we report standardized 206
estimates and confidence intervals. 207

3. Results 208
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234
Table 2

Correlations between need frustration, rumination, and depressive symptoms con-
firmed predicted directions. The relation between rumination and need frustration was
moderately statistically significant. The brooding facet of rumination was found to cor-
relate even stronger with both need frustration and depressive symptoms. The associa-
tion between need frustration and depressive symptoms was also found to be very
strong. Correlations of the reflection subscale with need frustration constructs and de-
pressive symptoms were partly not significant and all of them lower when compared to
the brooding subscale. Table 2 summarizes means, standard deviations and correlations
among the study variables.

Structural Path Analyses revealed that brooding partially mediated the association
between need frustration and depressive symptoms, whereas reflection was not found to
mediate this relation. The true indirect effect via brooding was calculated to lie between
Clarv1=.049 - .158, respectively. Because zero is not included in the 95% confidence in-
terval, it can be concluded that the indirect effect is significantly different from zero at p <
.05. The direct effect from need frustration to depressive symptoms remained significant
(¢ =.59, p <.05) despite the indirect pathway via rumination. The explained variance of
depressive symptoms was R2= .58, for brooding it was R?= .22, and for Reflection R?=.04.
Figure 1 displays the multiple mediation model with parameters and confidence inter-
vals. Including gender and age as covariates, the same pattern of findings emerged
showing a partial mediation effect via the brooding facet of rumination (Claiv1=.059 -
.164). In addition, gender as well as age had significant direct effects on brooding and
reflection but not on the extent of depressive symptoms.

B¥scriptive statistics and correlations for study measures and subscales (N = 221)

Nieasure M SD 1 2 3 4 5 6 7
1, Rumination 19.99 513 -

34Prooding 10.05 295 .83* -

34Reflection 9.90 3.14 .85**  42%* -

4*Need Frustration 23.05 7.00 .40** 47 21* -

24
35. Autonomy

244

14$- Competence

24¢/. Relatedness

970 321 .36 38 22¢ 83" -
734 282 37* 43* 20 .84** .53**
6.05 255 .24* 33* .08 8% 44 53**

84Depressive Symptoms 9.64 684 477 53 277 78 577 .64 57

Rite. Rumination was assessed with the RRS consisting of two subscales (brooding and reflection); basic

psychological need frustration was measured via the BPNSFS including three subscales (autonomy,

competence, and relatedness); depressive symptoms were assessed using the CES-D.

* p <.05; ** p <.01; probability is “holm” adjusted for multiple tests
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Brooding

b1 = . 22%**
[0.115-0.329]

al = .47%**
[0.351-0.578]

c=.73%**

Basic Need [0.672-0.783] Depressive
Frustration c’=.62%** Symptoms

[0.533-0.697]

R4

""""b2 =.05 (n.s.)

a2 = 21*%**
[0.081-0.335] Reflection [0{045-0.443]
Indirect effects:
e al *b1=.10*** [0.049-0.158]
a2 *b2 = .01 (n.s.) [-0.012-0.031]
249
Figure 1. Multiple Mediation Model. 250
251
4. Discussion 252

This is the first study examining underlying mechanisms in the strong correlation of 253
basic psychological need frustration and depressive symptoms by relating Basic Psy- 254
chological Needs Theory and Response Styles Theory. As theoretically and empirically 255
derived, rumination was tested as a trait-like mediator between need frustration and 256
depressive symptoms. Findings showed that the relation between psychological need 257
frustration and depressive symptoms is partially mediated by brooding, thus supporting 258
assumptions of SDT. Vansteenkiste and Ryan [5] propose need-thwarting environments 259
to promote maladaptive coping strategies, which can become habitual. The present study 260
revealed that individuals who experience their basic psychological needs as frustrated 261
tend to show habitual rumination. At the same time, the association between need frus- 262
tration and depressive symptoms was still significant and strong after introducing the 263
mediator variables. Indeed, need frustration has been shown to be associated with both 264
direct costs to psychological well-being and indirect costs through compensatory mech- 265
anisms. Complementary to this, rumination is likely to be only one among diverse com- 266
pensatory attempts to handle basic need frustration that were not examined here. 267

Further, in line with previous studies, there is a stronger association between de- 268
pressive symptoms and brooding compared to the reflection component of rumination 269
[21,32-34]. This leads previous studies to conclude that brooding, relative to reflection, 270
represents the particularly maladaptive component of rumination [33,41], whereas the 271
reflection component correlates with basic need frustration, but does not predict depres- 272
sive symptoms. Rumination can thus be understood as a coping attempt in dealing with 273
experienced need frustration, which is not dysfunctional per se. Rather, this seems to 274
depend on the respective concrete processing mode. Specifically it is the brooding mode 275
that coincides with the occurrence of depressive symptoms. This view is consistent with 276
research on rumination from the perspective of Control Theory [24,49][65], which does 277
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present rumination as a potentially successful strategy for dealing with goal discrepan- 278
cies [14]. 279

In this cross-sectional study, individual factors that possibly act as vulenrability 280
factors for the onset of a depressive disorder were identified. Additionally, this study 281
contributes to employ BPNT as a conceptual framework, to better understand environ- 282
mental factors in the development of maladaptive mental habits, specifically, rumination. 283
Thus, BPNT could complement integrative models of the development of rumination 284
[24,66] by understanding and naming environmental stressors as need-frustrating envi- 285
ronments in which balanced satisfaction of the three basic psychological needs has not 286
been achieved [11]. 287

2.1. Limitations 288

We acknowledge that the results also need to be interpreted in relation to some 289
methodological limitations. First, the findings are based on cross sectional data using a 290
modest sized non-clinical sample, and hence, causality cannot be determined between 291
variables examined. However, the theoretical underpinnings of this study are based on 292
the proposition that psychological need frustration is a developmental antecedent of 293
rumination. Although this is reasonable from an ontogenetic perspective, the reciprocity = 294
between these variables is possible. Second, the transversal nature of constructs exam- 295
ined is a further limitation. Concerning the BPNSFS we assume that both, enduring and 296
situational environmental experiences are reflected in self-report. This is critical because 297
it can be argued that increased depressive symptoms are associated with a negative cog- 298
nitive bias that colours self-report in terms of experienced need satisfaction and frustra- 299
tion. Third, the results are based on self-report survey data, thereby raising the issue of 300
common method variance. Finally, little is known about the exact characteristics of the 301
examined sample, and many other factors (such as comorbidities, critical life events, and 302
substance use) could confound the association between study variables. Also, the current 303
findings cannot be generalized to clinical populations, as scores on depressive symptoms 304
were overall low. Future research is needed to examine if rumination, particularly 305
brooding (relative to reflective rumination) is a mediator predicting the onset and 306
maintenance of MDD based on thwarted psychological needs using a longitudinal design 307
and with a larger sized sample comprising individuals with moderate to severe levels of 308
depression. 309

A content-related limitation was the sole focus on rumination as a possible media- 310
tor. More research is needed examining multiple relevant mediators in the relation be- 311
tween need frustration and depressive symptoms, such as emotion regulation (e.g. sup- 312
pression) and motivation (amotivation/helplessness). By doing so, future research could 313
provide a more comprehensive model on the mechanisms in depression. 314

Further, given the cross-sectional design, the present study could not examine more 315
in-depth theoretical assumptions outlined in the introduction. Notably, BPNT focuses on 316
the role of the social environment supporting or thwarting three essential basic psycho- 317
logical needs. This refers to both past environments (that lead to the formation of the 318
mechanism) and current environments (that maintain and trigger the mechanism). 319
However, potential causative environmental aspects were not directly assessed in this 320
study; hence, this warrants further investigation in future longitudinal study designs. 321

5. Conclusion 322

This study demonstrates the potential of including additional influencing factors to 323
identify mediating mechanisms (e.g. brooding) between need frustration and depressive 324
symptoms, which are strongly interrelated. In the present nonclinical sample, individuals 325
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who experience their basic psychological needs frustrated show depressive symptoms
and tend to brood. This may place them at heightened risk for developing psycho-
pathology (i.e. MDD). Therefore, the current findings support the usefulness of preven-
tive interventions targeting emotion regulation strategies to manage rumination tenden-
cies alongside reducing psychological frustration needs and reduce the occurrence of
mental health disorders.
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