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Abstract
Conflict with parents is common among depressed adolescents, interferes with treatment, and may increase risk of recurrence. 
Parental depressive symptoms have been shown to predict conflict with adolescent children, but an important role for different 
kinds of parental interpersonal problems, as described by interpersonal circumplex, is also plausible. This study compared 
parental interpersonal problems to parental depressive symptoms as predictors of parent-adolescent conflict reported by a 
depressed adolescent child, using multilevel linear regression, leave-one-out cross-validation and model stacking (N = 100 
parents, 57 mothers and 43 fathers, of 60 different adolescents). Cross-validation and model stacking showed that including 
parental interpersonal problems contributes to accurate predictions. Parents reporting more interpersonal problems related to 
excessive dominance or submissiveness was associated with increased or decreased conflict, respectively. Parental depressive 
symptoms were found to be negatively associated with parent-adolescent conflict only in father-adolescent relationships.

Keywords  Parent-adolescent conflict · Adolescent depression · Parental depression · Interpersonal circumplex · Bayesian 
data analysis

Introduction

Parent-adolescent conflict is common between depressed 
adolescents and parents of both genders [1, 2]. High levels 
of parent-adolescent conflict predicts the development of 
adolescent depression [3–5], appears to interfere with treat-
ment [6, 7], and increases the risk of recurrence in adulthood 
[8]. Both maternal and paternal depression are well estab-
lished as predictors of parent-adolescent conflict [9–11], but 

as managing and resolving conflict is inevitably an interper-
sonal situation, an association with parental difficulties in 
interpersonal functioning is also plausible.

Interpersonal Theory and the Interpersonal 
Circumplex

A prominent approach to individual differences in interper-
sonal functioning is interpersonal theory, originating in the 
work of Sullivan [12]. This line of research has identified 
two fundamental dimensions of interpersonal phenomena, 
termed agency and communion. These two dimensions and 
the interpersonal circumplex they define when combined 
has shown good fit to variation in observed interpersonal 
behaviour, as well as interpersonal styles and individual 
differences in interpersonal functioning [13, 14]. As an 
interpersonal disposition, agency concerns being predomi-
nantly dominant or submissive across interpersonal situa-
tions, while the dimension of communion in a similar man-
ner refers to being predominantly nurturing and warm or 
more distant and cold. The interpersonal circumplex has the 
advantage of not assuming interpersonal difficulties to be 
unidimensional, allowing for the impact on functioning to 
differ across kinds of interpersonal situations.
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Interpersonal Problems and Parent‑Adolescent 
Conflict

In adolescence, the development of age-appropriate auton-
omy requires gradual renegotiation of patterns of interac-
tion, and parent-adolescent conflicts are suggested to play an 
important role in this reorganization of the parent–child rela-
tionship [15, 16]. In interpersonal theory terms, adolescents 
will tend to assume high-agency interpersonal behaviours 
across an increasing range of interpersonal situations with 
their parents, both conflictual and non-conflictual. Interper-
sonal theory predicts that if parents reciprocate with low-
agency behaviours to an appropriate degree, the result is a 
transitory increase in interpersonal conflict, before a new 
pattern of interaction is established [14]. Such patterns of 
transitory increase in conflict and subsequent realignment of 
the relationship has been observed in non-clinical samples 
[16]. The functional impairment and cognitive and affective 
symptoms of adolescent depression will tend to increase the 
frequency of potential conflicts in the parent-adolescent rela-
tionship, as adolescents are unable to meet parental expecta-
tions and behave in ways parents might find unacceptable 
[17]. Parental difficulties in interpersonal functioning could 
then lead to a cascade of parent-adolescent conflict, first 
making parents more prone to escalate potential conflicts, 
and then increasing the probability of negative resolution 
and persistence of these conflicts.

The Present Study

Interpersonal theory is a conceptually rich and well-devel-
oped theoretical framework for studying parent-adolescent 
interaction [18], but has not yet been applied to the study of 
parent-adolescent conflict in adolescent depression. The aim 
of the present study is to evaluate whether parental interper-
sonal problems are associated with parent-adolescent conflict 
reported by their depressed adolescent children and investi-
gate whether the strength of the association varies across the 
interpersonal circumplex. We will also assess whether any 
such association has incremental predictive value compared 
with the expected association between parental depression 
and parent-adolescent conflict that has been found in previous 
research in related populations [10, 19–21].

Methods

Participants

The data analysed in this study are from baseline assess-
ments in a randomized controlled trial (clinicaltrials.gov 
identifier NCT01830088) comparing Attachment-Based 
Family Therapy [22] to treatment as usual [23], manuscript 

in preparation]. Participating families were recruited among 
adolescents referred to two Child and Adolescent Mental 
Health Services (CAMHS) in South-eastern Norway. During 
pre-specified recruitment periods, all referral letters for adoles-
cents (13–17 years) were examined for mentions of depression 
or core depressive symptoms (depressed mood, anhedonia, 
or fatigue). The CAMHS routinely administered the Youth 
Self Report [24], and these were screened for raw scores on 
the Affective Problems subscale above six to find depressed 
adolescents not identified as such in their referral letters [25]. 
Eligible adolescents or their parents, depending on adolescent 
age, were contacted by telephone and invited to participate in a 
randomized trial of family therapy for adolescent depression. 
276 adolescents were contacted. Participants were required 
to be currently living with an adult who had become a car-
egiver for them before age four, and willing to have this adult 
participate in treatment. Interested adolescents meeting these 
criteria (160 of 276) were screened with Beck Depression 
Inventory-II [26] over telephone and invited for an assessment 
session if they scored above 17, a threshold expected to maxi-
mize sensitivity [27]. Of those screened with the BDI-II, 136 
scored above the threshold, and 100 of these agreed to meet 
with study personnel for a clinical assessment. Adolescents 
were included in the study if they scored above 15 on the Grid 
Hamilton Depression Rating scale [28] and met Diagnostic 
and Statistical Manual of Mental Disorders [29] criteria for a 
current major depressive episode. Adolescents meeting criteria 
for a psychotic disorder, eating disorder, bipolar disorder, intel-
lectual disability or pervasive developmental disorders were 
excluded from the study. One family withdrew consent after 
assessments had been completed. In all 60 adolescents were 
included (55 female, 5 male), with 43 fathers and 57 mothers, 
among whom there were 19 intact couples.

Procedures

Participating adolescents and their parents met with a study-
affiliated clinical psychologist (the first or second author) at 
the CAMHS for an assessment and written informed parental 
consent and adolescent assent was obtained. Adolescents and 
parents were then interviewed separately. All interviews were 
video recorded. Self-report measures collected from parents 
and adolescents were completed during the appointment.

Measures

Parent‑Adolescent Conflict

Parent-adolescent conflict was measured by the report of 
the adolescent on the Perception of the Dyad subscale of 
the Conflict Behavior Questionnaire [CBQ, 30], separately 
for each parent. This scale consists of 16 items rated true 
or false concerning current conflict in a parent-adolescent 
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relationship. The CBQ has been widely used as a measure 
of parent-adolescent conflict in depressed adolescents [e. 
g. 31, 32]. The CBQ was translated to Norwegian for this 
study, and a blind reverse translation was approved by the 
original author.

Parental Interpersonal Problems

Parental interpersonal problems were measured by parents 
completing the Inventory of Interpersonal Problems—Cir-
cumplex [IIP-C, 32 item version, 33, 34]. The items of IIP-C 
map onto the interpersonal circumplex, and is well estab-
lished as a valid and structurally sound measure of prob-
lems in interpersonal functioning [35, 36]. We computed 
scores for each parent on the two main orthogonal factors 
Agency and Communion, and the general interpersonal dis-
tress factor Elevation, according to the method described 
by Gurtman and Balakrishnan [37], using available Norwe-
gian norms for standardizing the scores [38]. An unofficial 
Norwegian translation of the IIP-C was used, with some 
items deviating slightly from the official Norwegian trans-
lation. We carefully examined item-scale correlations and 
found that the circumplex structure of the instrument was 
not compromised.

As a norm-adjusted standardized variable, Agency runs 
from negative scores for more problems than the mean of 
the normative sample related to being interpersonally sub-
missive, through zero for the mean level of interpersonal 
difficulty, to positive scores for more problems related to 
being interpersonally dominant. Similarly, Communion runs 
from negative scores for problems related to being with-
drawn and cold, to positive scores for more problems related 
to being preoccupied with caring and maintaining interper-
sonal closeness. These main factors of the IIP-C are stable 
measures of a trait-like interpersonal style [39]. Elevation is 
a measure of a more state-like general level of interpersonal 
distress [37].

Parental Depressive Symptoms

Parental depressive symptoms were measured by paren-
tal responses to 17 items from the Symptom Checklist 
90—Revised [SCL-90-R, 40], which comprise the revised 
depression subscale developed by Paap and colleagues [41] 
using nonparametric item response modelling and a large 
Norwegian outpatient sample.

Adolescent Depression Severity and Diagnosis

Diagnostic assessments were conducted with the Schedule 
for Affective Disorders and Schizophrenia for School-Age 
Children-Present and Lifetime Version [42]. The severity 
of adolescent depressive symptoms were further assessed 

with the clinician-rated Grid-Hamilton Depression Rating 
Scale [28].

Analysis Plan

We conducted analysis within a Bayesian modeling frame-
work, with estimation by Hamiltonian Monte Carlo (HMC) 
as implemented in the Stan programming language, using 
the RStan package version 2.18.2 [43], for R version 3.5.1 
[44]. The results of a Bayesian analysis are distributions that 
show the probability of different model parameter values, 
conditional on the data and the model. For the reader unfa-
miliar with Bayesian statistics, Baldwin and Larson [45] pro-
vide a very accessible introduction to the use of Bayesian 
linear regression in clinical psychology. Bayesian modelling 
is also well suited to small sample sizes, as long as proper 
caution is paid to choice of priors and validation of conver-
gence [46]. Stan and R code for the analysis, as well as the 
sets of samples drawn from the posterior distribution and 
used for inference, has been made available at https​://doi.
org/10.17605​/OSF.IO/D2F8A​.

Modelling Predictors of Parent‑Adolescent Conflict

Our overall analytic approach was multiple regression mod-
elling, with adolescent report of parent-adolescent conflict 
as the dependent variable, and a simple multilevel structure 
with parents nested within adolescents and a random inter-
cept for each adolescent [47]. The regression models were 
specified with a latent dependent variable, obtained by fit-
ting a two-parameter logistic item response model to the 
responses on the CBQ Perception of the Dyad scale. Stan is 
well suited for estimating item response theory (IRT) mod-
els, and these can be incorporated as part of a larger model 
of interest [48]. Our aim in doing IRT modelling was not 
to develop a revised measure, only to extract a continuous 
and more reliable dependent variable. Another advantage of 
item response models is that the reliability of the scale can 
be evaluated across the range of the latent trait, showing at 
what ranges the scale provides most information, and hence 
highest precision, given an item response models that fits 
the data [49].

Given that parent-adolescent conflict is clearly a multi-
determined phenomenon, we expected observations that 
deviated substantially from the predicted value based on a 
limited set of predictors. We therefore aimed for robust esti-
mation of the regression model, by defining a t-distribution 
for the likelihood, with the degrees of freedom estimated as 
a parameter [50]. This allows the model to adapt the level of 
robustness to the data, and hence avoid letting such outlier 
observations influence the slope too much.

Bayesian analysis requires specification of a prior dis-
tribution for all parameters (priors), representing our 

https://doi.org/10.17605/OSF.IO/D2F8A
https://doi.org/10.17605/OSF.IO/D2F8A
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assumptions and knowledge about the model parameters 
independently of the data. For example, if a standardized 
beta coefficient from a linear regression model could not 
reasonably be expected to be greater than 2 or smaller than 
− 2, and would most likely fall between − 1 and 1, as would 
often be the case in clinical psychology, this knowledge can 
be encoded by a Normal (0,1) prior distribution. A reader 
evaluating the results of a Bayesian analysis should consider 
the priors specified and decide whether they are reasonable, 
and priors should hence always be reported [45]. The priors 
for this analysis are summarized in Table 1.

Missing Data Management

The CBQ had 0.7% data missing as single items. For the 
cases with items missing on the CBQ, we estimated the 
latent variable based on the observed items. There was 
0.4% data missing as single items from the IIP-C, and 0.1% 
from the SCL-90 Depression Scale. For the individual IIP-C 
scales and the SCL-90 Depression scale we singly imputed 
missing responses to items by two-way imputation [51], 
using the ‘twoway’ function from the R-package ‘mokken’ 
version 2.8.11 [52], before calculating scale scores. To verify 
that single imputation was appropriate, we multiply imputed 
1000 datasets using two-way imputation and calculated the 
variables Agency, Communion, Elevation and Parental 
depressive symptoms in each dataset for all respondents 
with missing responses. This allowed us to assess to what 
extent the calculated summary variables of interest to us 
varied across imputations. The standard deviations of the 

standardized summary variables calculated across imputa-
tions and within each respondent ranged from 0.02 to 0.04 
for Agency, 0.02 to 0.04 for Communion, 0.01 to 0.02 for 
Elevation and < 0.01 to 0.04 for Parental depressive symp-
toms, indicating that imputations varied minimally, and that 
single imputation was unlikely to bias results severely.

In two cases, the complete CBQ was missing, in three 
other cases the complete SCL-90-R, and in one of these 
three cases the IIP-C was also missing. For these we used 
Bayesian imputation, treating the missing observations as 
unknown parameters of the model, which preserves the 
uncertainty due to not having made these observations in 
the posterior distribution [53]. For the missing observations 
of IIP-C and SCL-90-R, we specified a multivariate normal 
distribution for the complete predictor matrix, composed of 
observed data and parameters for the missing observations. 
This allows us to use any information available in the other 
predictor variables to inform the estimates for the missing 
observations.

Estimation and Evaluation of Convergence

All posterior samples used for inference were drawn using 
four markov chains in Stan with the NUTS algorithm, 1000 
warmup iterations, and 3500 samples from each chain. There 
were no divergent iterations or other Stan indicators of 
biased inference. Gelman-Rubin statistics [50], and effective 
sample size estimates (see Table 4), indicated convergence 
for all parameters.

Table 1   Prior distributions and reasoning for choices of prior

Parameter Prior distribution Reasoning

Random intercepts Hierarchical normal prior, with location 0 and a 
Half-student’s t (3, 0, 1) hyperprior for scale

Defines random intercepts as deviations from the 
sample mean of 0, and estimates the variance of 
the random intercepts from the data, with a weakly 
informative hyperprior

IRT-theta
(Conflict level)

Normal (0,1) Fixes the location and scale of the latent conflict 
variable for model identifiability, and to ensure a 
standardized dependent variable for interpretability

IRT-beta
(Item difficulty)

Hierarchical normal prior with hyperpriors
Normal (0, 3) for location and Half-student’s t (3, 0, 

1) for scale

Weakly informative hierarchical prior, as the interde-
pendent IRT-theta parameter has fixed location and 
scale

IRT-alpha
(Item discrimination)

Gamma (2, 0.5) Item discrimination parameters for the CBQ assumed 
to lie between 0 and 10, as the item characteristic 
curve does not change meaningfully across alphas 
larger than 10

Error variance in regression model Half-student’s t (3, 0, 1) Regularizing prior on the error variance, which still 
allows for large estimates if warranted by the data

Degrees of freedom in Student’s 
t-distributed likelihood

Gamma (2, 0.1)
Constrained to be ≥ 1

Degrees of freedom for the likelihood between 1 and 
about 30, allowing for the likelihood to be very near 
normal, or have a large degree of robustness, as 
required

Regression coefficients Normal (0, 1) Regularizing prior on the regression coefficients
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Evaluating Hypotheses Through Cross‑validation 
and Model Stacking

Our research question can be framed as a question of com-
parative predictive value of different models. Does parent 
report of interpersonal problems contribute unique infor-
mation to predicting adolescent report of parent-adolescent 
conflict, when compared with a model predicting conflict 
from parental report of depressive symptoms? The predic-
tive precision of models can be compared by estimating their 
expected fit to new data. We estimated this using exact leave-
one-out cross-validation. This is conducted by refitting the 
model once for each observation (or cluster of observations 
in hierarchical models, if predictive precision for new clus-
ters is what is of interest) with one observation left out for 
each refitting. The log-likelihood of the held-out data given 
the refitted model is saved for each refitting, and together 
estimates the expected log predictive density, a measure of 
the expected fit of the model to new data from the same 
distribution [54]. Different models can then be compared on 
their expected log predictive density values.

The results of leave-one-out cross-validation can also 
be used for model stacking, a procedure that takes a set of 
models and gives the weighted combination of these that has 
the highest expected predictive accuracy [55]. The obtained 
stacking weights are interpretable as the contribution of each 
model to predictive accuracy when combined with the other 
models entered in the stacking procedure.

We fitted, cross-validated and stacked four models. As 
our model had a hierarchical structure with parents nested 
within adolescents, we left one family out at a time. To cal-
culate the pointwise log-likelihood, we took the summed 
log-probability mass of the observed item responses to the 
CBQ conditional on the expected value from the regression 
and the item parameter estimates. The first model had paren-
tal depressive symptoms as the predictor. The second had 
parental depressive symptoms, parent gender and their inter-
action as predictors. The third had the three parent interper-
sonal problem variables agency, communion and elevation 
as predictors. The fourth had the three parent interpersonal 
problem variables, parent gender, and interaction terms 
between each interpersonal problem variable and parent 
gender. We also included adolescent age in years, centred 
on age 15, as a covariate in all four models, as age has been 
shown to be associated with parent-adolescent conflict [56].

By cross-validating and stacking these models, we can 
obtain an estimate of the relative predictive value of parental 
interpersonal problems and parental depressive symptoms 
for predicting parent-adolescent conflict for a new depressed 
adolescent, and assess whether any associations are condi-
tional on parent gender, by comparing the fit of models with 
interaction terms to models without. Due to the low number 

of male adolescents in the sample, we did not fit models with 
adolescent gender.

Results

Distribution of Predictor Variables

The mean scores on the IIP-C variables were: agency − 0.31 
(SD 0.63, range − 2.25; 1.36), communion 0.23 (SD 0.54, 
range − 1.89; 1.88) and elevation 0.22 (SD 0.69, range 
− 1.37; 1.66), showing a considerable variation in the degree 
and kind of interpersonal problems reported by the parents 
in this sample. On the SCL-90-R revised depression scale 
(items rated 1–5), the mean item score was 1.94 (SD 0.78, 
range 1; 4). Some parents reported clearly clinical levels 
of depressive symptoms: 39 (40.2%) were at or above the 
mean raw score of a clinical outpatient sample [41]. Poste-
rior estimates of the predictor variable correlation matrix are 
displayed in Table 2.

Item Response Modelling of the CBQ—Perception 
of the Dyad

Inspection of item characteristic curves and the observed 
data indicated adequate fit. These plots can be found in the 
Supplementary material. Figure 1 shows the test information 
function, which indicates that the scale has most informa-
tion about above-average levels of conflict, but covers the 
relevant range reasonably well.

Evaluating Models by Leave‑one‑out 
Cross‑validation and Model Stacking

The four models and the differences in expected log poste-
rior density are displayed in Table 3, along with the stacking 
weights obtained from the stacking_weights() function from 
the R package loo [57].

Observing the expected log posterior densities and their 
standard errors, several conclusions may be drawn. Firstly, the 
data do not support modelling an interaction between parent 
gender and interpersonal problems, given the difference in 

Table 2   Estimated predictor correlation coefficients (posterior means 
and 93% CI)

Parental depres-
sion

Agency Communion

Agency − .42 (− .55; 
− .27)

Communion − .06 (− .26; .15) − .22 (− .45; .05)
Elevation .58 (.45; .68) − .54 (− .67; 

− .36)
− 0.18 (− .43; .12)
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expected log posterior density and the stacking weights. Sec-
ondly, the data supports both parent interpersonal problems 
and parental depressive symptoms as predictors of parent-
adolescent conflict. Though the difference between the model 
with parental interpersonal problems and the models with 
parental depression is larger than the standard deviation, it is 
not by much. The stacking weights imply that a combination 
of the model with parental interpersonal problems and the 
model with parental depression and an interaction with par-
ent gender gives the highest expected predictive accuracy, but 
with most weight given to parental interpersonal problems.

Regression Parameter Estimates

The regression model parameter estimates from the two 
models given a positive stacking weight are displayed in 
Table 4. Both models also have a large number of hierarchi-
cal parameters (such as IRT item parameters and hyperpa-
rameters, latent trait estimates, and random intercepts per 
adolescent). These parameters are summarised in the Sup-
plementary material.

The regression parameter estimates show a positive 
association between parental agency-related interpersonal 

problems and parent-adolescent conflict. The positive sign 
of the coefficient implies that as parents report more prob-
lems related to being too interpersonally domineering, their 
adolescents will tend to report more conflict. The posterior 
distribution of regression coefficient values (summarised in 
the table by its mean, standard deviation and the 3.5th and 
96.5th percentiles) shows that the data are not at all consist-
ent with a negative association under this model. The data 
are also not very consistent with a near-zero association, 
with only a 0.08 probability of a standardised regression 
coefficient smaller than 0.1.

The posterior distribution for Communion is symmetric 
around 0, which means the data are most consistent with no 
strong association between parent-adolescent conflict and 
parents reporting difficulties either being too cold and dis-
tant or overly concerned with maintaining relationships. It 
is worth noting that in a Bayesian data analysis, an estimate 
of 0 is no less certain than any other estimate, unlike in 
classical hypothesis testing, where failure to reject the null 
hypothesis cannot be interpreted as evidence for the null 
hypothesis being true [58].

The posterior mean estimate for Elevation, the interper-
sonal problem variable measuring general interpersonal 
distress, is weakly positive, but there is considerable uncer-
tainty in this estimate. An association near zero (between 
− 0.1 and 0.1) is quite consistent with the data, with a prob-
ability of 0.60, but any association is probably positive, with 
a 0.89 probability of a regression coefficient larger than 0. 
This means there may be an association between parental 
general interpersonal distress and parent-adolescent conflict, 
and that any association is probably positive and of small 
magnitude, but that the data does not provide conclusive 
evidence.

For parental depression, the coefficients show a nega-
tive association for fathers only, as the positive coefficient 
for the interaction with dummy-coded parent gender is of 
similar magnitude as the coefficient for parental depression. 
The coefficient for paternal depressive symptoms is below 
− 0.1 with a 0.81 probability. The posterior distribution 
of the total coefficient for maternal depressive symptoms 
(obtained by elementwise addition of the posterior samples 
for the two coefficients) shows evidence for no strong asso-
ciation between maternal depressive symptoms and parent-
adolescent conflict, with a 0.92 probability of a coefficient 
between − 0.1 and 0.1. Both the regression coefficient for 
parent gender and the intercept (necessary in a model with a 
dummy-code, to estimate the effect of belonging to the refer-
ence category, in this case a father-adolescent relationship), 
is estimated very close to 0, implying that there are prob-
ably no large differences in reported conflict level between 
mother-adolescent dyads and father-adolescent dyads as 
groups. The coefficient for adolescent age is also very close 
to 0 in both models.

Fig. 1   Test information function for the conflict behaviour. Question-
naire—perception of the Dyad

Table 3   Results of leave-one-out crossvalidation and model stacking

Difference = Difference in expected log posterior density to model 
with highest expected log posterior density; SE = Standard error of 
the difference; Stacking Weight = Model weight in stacking procedure

Model Difference SE Stacking  
weight

Parental interpersonal problems 0 0 0.75
Parental interpersonal problems 

with parent gender interaction
3.89 1.58 0

Parental depressive symptoms 8.35 6.21 0
Parental depressive symptoms with 

parent gender interaction
10.07 7.28 0.25
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In summary, there are two main findings: Adolescent 
reported conflict is predicted to be higher when parents report 
more problems than average related to being too interperson-
ally domineering, and lower when parents report more prob-
lems than average being interpersonally submissive, and this 
applies regardless of parent gender. Given the model weight-
ing, this interpersonal tendency has higher predictive utility 
than parental depressive symptoms. Conflict is also predicted 
to be higher with fathers who report less than average depres-
sive symptoms, and lower when fathers report more depressive 
symptoms, while the depressive symptoms of mothers do not 
appear to be strongly associated with parent-adolescent conflict.

Discussion

The aim of our analysis was to evaluate to what extent the 
interpersonal problems reported by parents are associated 
with parent-adolescent conflict reported by their depressed 
adolescent children, and whether these associations var-
ied across the interpersonal circumplex. We also wanted 
to assess whether any such associations have incremental 
predictive value compared with the expected association 
between parental depression and parent-adolescent conflict 
that has been found in previous research in related popula-
tions [10, 19–21]. Our results indicate that parental agency-
related interpersonal problems are associated with parent-
adolescent conflict, and that parent interpersonal problems 
does add predictive value.

Parent‑Adolescent Conflict is Associated 
with Parental Agency‑Related Problems

Our results suggest an association between interpersonal 
problems on the agency-dimension and parent-adolescent 
conflict. In childhood and early adolescence, resolution 
of parent-adolescent conflict is mainly by parental power 
assertion, or reciprocal withdrawal [59]. It has been sug-
gested that conflicts and renegotiation of interaction pat-
terns for conflict resolution is an important mechanism of 
change in parent-adolescent relationships [15]. Finding 
parental problems with being too dominant and assertive 
to be related to increased parent-adolescent conflict is con-
sistent with this view. The Agency variable of the IIP-C 
indexes difficulties in assuming an interpersonally submis-
sive or dominant position when needed [37]. Parents scoring 
high on the Agency variable would be expected to struggle 
with accepting and encouraging age-appropriate adolescent 
autonomy, and to find the normative transition to increas-
ing interpersonal equality in parent–child conflicts [60], to 
be particularly challenging. It is worth noting that parents 
scoring in the negative range on the Agency variable are 
also reporting above average levels of interpersonal prob-
lems, but their problems concern being too submissive and 
unassertive. These are predicted to have lower than average 
levels of parent-adolescent conflict, and the model appears 
to fit equally well across the range of the Agency variable. 
This means that parental report of more severe difficulties 
with an unassertive interpersonal style is associated with 

Table 4   Regression model 
parameter estimates

Mean = Posterior mean; SD = Posterior standard deviation; 93% CI = 3.5th and 96.5th percentiles of the 
posterior distribution; ESS = Effective Sample Size, refers to the effective number of samples from the pos-
terior distribution; R̂ = Gelman-Rubin Statistic, indicates convergence of HMC chains at 1

Parameters Mean SD 93% CI ESS Ȓ

Interpersonal problems model
 Agency 0.19 0.07 0.07; 0.31 3768 1
 Communion 0.02 0.06 − 0.08; 0.12 5126 1
 Elevation 0.08 0.07 − 0.04; 0.21 6509 1
 Adolescent age − 0.03 0.03 − 0.09; 0.04 7081 1
 Variance of errors 0.27 0.06 0.18; 0.39 1016 1
 Variance of random effects 0.21 0.07 0.05; 0.34 1214 1
 Degrees of freedom in t-likelihood 21.88 14.15 4.84; 53.70 13,611 1

Parental depressive symptoms model
 Intercept − 0.03 0.12 − 0.24; 0.18 840 1
 Depressive symptoms − 0.16 0.07 − 0.30; − 0.04 4719 1
 Depressive symptoms × mother 0.16 0.09 0; 0.33 5495 1
 Mother 0.02 0.08 − 0.12; 0.17 9331 1
 Adolescent age − 0.03 0.03 − 0.10; 0.03 8449 1
 Variance of errors 0.30 0.06 0.20; 0.41 1639 1
 Variance of random effects 0.16 0.08 0.02; 0.30 1610 1
 Degrees of freedom in t-likelihood 20.8 13.85 4.57; 51.59 14,430 1
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lower levels of parent-adolescent conflict. While this is not 
theoretically surprising in itself it demonstrates an important 
point: If interpersonal difficulties are not differentiated in 
measurement and modelling, it may obscure specific asso-
ciations between different interpersonal processes and dif-
ferent dimensions of interpersonal difficulties, such as those 
described by the interpersonal circumplex. Though they are 
found to have less conflicts with their depressed adolescent, 
it is entirely possible that these parents find other aspects 
of the parent-adolescent relationship, such as limit-setting, 
more difficult than parents reporting less such problems.

It is also notable that problems relating to preoccupa-
tion with closeness and care, or with being withdrawn and 
detached, do not appear to be strongly related to the level 
of parent-adolescent conflict. This suggests that the way in 
which parents respond to the developing autonomy of the 
adolescent may be more important for the level of parent-
adolescent conflict than how they handle closeness and 
warmth in the parent-adolescent relationship. Still, parental 
interpersonal problems on the communion dimension may 
very well be associated with other difficulties in the parent-
adolescent relationship that were not assessed in this study.

Paternal but not Maternal Depressive Symptoms are 
Associated with Less Conflict

Not finding parental depressive symptoms to be positively 
associated with parent-adolescent conflict was surprising, 
given the literature supporting this association, for both par-
ent genders [e. g. 20, 61]. However, there are other discrep-
ant findings in the literature, such as a longitudinal study 
of an at-risk sample which did not find parental depression 
to predict conflict trajectory membership [62], and a lon-
gitudinal study of mother-adolescent conflict interactions 
where maternal internalising symptoms was not associated 
with maternal conflict behaviour [63]. Any explanation for 
this unexpected finding will nevertheless be speculative. It 
might be due to differences in measurement and operation-
alisation of parent-adolescent conflict. In a meta-analysis of 
the association between paternal depression, father–child 
conflict and child psychopathology, larger effect sizes were 
found to be associated with community samples and parent-
reported measures of parenting behaviours [20]. A second 
possibility is discontinuity of the association across popula-
tions and contexts, with the dynamics of parental depression 
and parent-adolescent relationships changing when ado-
lescents themselves develop a depressive disorder. Lastly, 
although a positive association for both parent genders is 
quite improbable given these data and the model, improb-
able is still not impossible, and the sample may simply be 
unrepresentative.

Strengths, Limitations and Recommendations 
for Future Research

This study has several limitations. The sample size is small, 
but this was somewhat mitigated by making the individual 
parent the unit of analysis in a multilevel model, and then 
fitting and comparing models where all predictors interacted 
with parent gender. As the number of male adolescents in 
the sample is minimal, replication is necessary to general-
ise the findings to depressed adolescent males. Further, the 
study design is cross-sectional. A longitudinal design would 
have allowed for stronger inferences concerning the direction 
of effects. However, as the agency and communion factors 
of the IIP-C has considerable temporal stability [64], and 
concerns how the respondent perceives their interpersonal 
functioning across relationships, a strong influence on this 
measure by current conflict with their depressed adolescent 
is less plausible.

The study is strengthened by clinical assessment of 
a major depression diagnosis, by not relying on a single 
informant, having a large proportion of participating fathers 
and employing powerful and modern modelling and estima-
tion techniques.

These findings add to the literature by demonstrating how 
parental interpersonal dispositions are related to parent-
adolescent conflict in adolescent depression. They demon-
strate the utility of interpersonal theory and the IIP-family 
of measures for studies of conflict processes in adolescent 
depression. While not carrying the weight of evidence nec-
essary for any clinical recommendation, we would suggest 
future studies on conflict processes in adolescence consider 
including an IIP measure such as the brief IIP-C-IRT [65] 
as a theoretically rich and differentiated measure of parent 
and adolescent interpersonal styles.

Summary

Parent-adolescent conflict is common among depressed ado-
lescents and their parents. High levels of parent-adolescent 
conflict can interfere with treatment and may increase risk 
of recurrence. Parental depressive symptoms have been 
shown to predict conflict with adolescent children, but as 
management of conflicts is inevitably an interpersonal situ-
ation, parental difficulties in interpersonal functioning could 
also play an important role. Interpersonal theory suggests 
that variation in interpersonal difficulties have two main 
dimensions, termed agency and communion. The present 
study compared these dimensions of parental interpersonal 
problems to parental depressive symptoms as predictors of 
adolescent-reported parent-adolescent conflict, in a sample 
of 100 parents of 60 adolescents with a Major depressive 
disorder (92% female). We employed Bayesian multilevel 



450	 Child Psychiatry & Human Development (2020) 51:442–452

1 3

modelling, leave-one-out cross-validation and model stack-
ing to compare and weight different models. These were 
models predicting parent-adolescent conflict from paren-
tal depressive symptoms and from parental interpersonal 
problems, with and without interactions with parent gen-
der. Results suggest that including parental interpersonal 
problems contributes substantially to accurate predictions 
of parent-adolescent conflict, and that these associations do 
not depend on parent gender. When parents reported more 
interpersonal problems related to excessive dominance or 
submissiveness, adolescent report of conflict tended to be 
higher or lower, respectively. Parental interpersonal difficul-
ties related to the communion dimension was not associated 
with parent-adolescent conflict. Parental depressive symp-
toms were found to be negatively associated with parent-
adolescent conflict in father-adolescent relationships only. 
These findings support the view that parental difficulties 
in negotiating the normative transition to a less hierarchi-
cal parent–child relationship may be related to heightened 
parent-adolescent conflict in adolescent depression. The 
study is limited by a small sample size and low number of 
male adolescents. Future studies on parent-adolescent con-
flict should consider using the interpersonal circumplex and 
related measures, as a theoretically rich and differentiated 
model of parent and adolescent interpersonal styles.

Acknowledgements  Open Access funding provided by Oslo University 
& Oslo University Hospital.

Compliance with Ethical Standards 

Conflict of interest  The authors declare that they have no conflict of 
interest.

Ethical Approval  All procedures performed in studies involving human 
participants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964 Helsinki 
declaration and its later amendments. The study protocol, participant 
information letters and consent forms were reviewed and approved by 
the Regional Committee for Medical and Health Research Ethics for 
Eastern Norway (REK Øst).

Informed Consent  Informed consent was obtained from all individual 
participants included in the study, or their legal guardians, in which 
case assent to be included in the study was obtained from the under-
age participant.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 

need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat​iveco​mmons​.org/licen​ses/by/4.0/.

References

	 1.	 Sheeber LB, Davis B, Leve C, Hops H, Tildesley E (2007) Ado-
lescents’ relationships with their mothers and fathers: associations 
with depressive disorder and subdiagnostic symptomatology. J 
Abnorm Psychol 116:144–154

	 2.	 Bodner N, Kuppens P, Allen NB, Sheeber LB, Ceulemans E 
(2018) Affective family interactions and their associations with 
adolescent depression: a dynamic network approach. Dev Psycho-
pathol 30:1459–1473

	 3.	 Sheeber LB, Hops H, Alpert A, Davis B, Andrews J (1997) Family 
support and conflict: prospective relations to adolescent depres-
sion. J Abnorm Child Psychol 25:333–344

	 4.	 Rueter MA, Scaramella L, Wallace LE, Conger RD (1999) First 
onset of Depressive or anxiety disorders predicted by the longi-
tudinal course of internalizing Symptoms and parent-adolescent 
disagreements. Arch Gen Psychiatry 56:726–732

	 5.	 Yan J, Schoppe-Sullivan SJ, Feng X (2018) Trajectories of 
mother-child and father-child relationships across middle child-
hood and associations with depressive symptoms. Dev Psycho-
pathol 31:1381–1393

	 6.	 Asarnow JR, Emslie G, Clarke G, Wagner KD, Spirito A, Vitiello 
B et al (2009) Treatment of selective serotonin reuptake inhibi-
tor-resistant depression in adolescents: predictors and modera-
tors of treatment response. J Am Acad Child Adolesc Psychiatry 
48:330–339

	 7.	 Feeny NC, Silva SG, Reinecke MA, McNulty S, Findling RL, 
Rohde P et al (2009) An exploratory analysis of the impact of 
family functioning on treatment for depression in adolescents. J 
Clin Child Adolesc Psychol 38:814–825

	 8.	 Alaie I, Laftman SB, Jonsson U, Bohman H (2019) Parent-youth 
conflict as a predictor of depression in adulthood: a 15-year fol-
low-up of a community-based cohort. Eur Child Adolesc Psychia-
try. https​://doi.org/10.1007/s0078​7-019-01368​-8

	 9.	 Withers MC, Cooper A, Rayburn AD, McWey LM (2016) Parent-
adolescent relationship quality as a link in adolescent and mater-
nal depression. Child Youth Serv Rev 70:309–314

	10.	 Rothenberg WA, Hussong AM, Chassin L (2018) Intergenera-
tional continuity in high-conflict family environments: investigat-
ing a mediating depressive pathway. Dev Psychol 54:385–396

	11.	 Cheung K, Theule J (2019) Paternal depressive symptoms and 
parenting behaviors: an updated meta-analysis. J Child Fam Stud 
28:613–626

	12.	 Sullivan HS (1953) The interpersonal theory of psychiatry. Nor-
ton, New York

	13.	 Pincus AL, Ansell EB (2003) Interpersonal theory of personality. 
In: Millon T, Lerner MJ (eds) Personality and social psychology, 
handbook of psychology. Wiley, Hoboken, NJ, pp 209–229

	14.	 Pincus AL, Hopwood CJ (2012) A contemporary interpersonal 
model of personality pathology and personality disorder. In: 
Widiger TA (ed) The Oxford Handbook of Personality Disorders. 
Oxford University Press, New York

	15.	 Branje SJT (2018) Development of parent-adolescent relation-
ships: conflict interactions as a mechanism of change. Child Dev 
Perspect 12:171–176

	16.	 Collins WA, Laursen B, Mortensen N, Luebker C, Ferreira M 
(1997) Conflict processes and transitions in parent and peer rela-
tionships: implications for autonomy and regulation. J Adolesc 
Res 12:178–198

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00787-019-01368-8


451Child Psychiatry & Human Development (2020) 51:442–452	

1 3

	17.	 Rudolph KD, Hammen C, Burge D, Lindberg N, Herzberg D, 
Daley SE (2000) Toward an interpersonal life-stress model of 
depression: the developmental context of stress generation. Dev 
Psychopathol 12:215–234

	18.	 Beveridge RM, Berg CA (2007) Parent-adolescent collaboration: 
an interpersonal model for understanding optimal interactions. 
Clin Child Fam Psychol Rev 10:25–52

	19.	 Jacob T, Johnson SL (1997) Parent–child interaction among 
depressed fathers and mothers: Impact on child functioning. J 
Fam Psychol 11:391–409

	20.	 Kane P, Garber J (2004) The relations among depression in 
fathers, children’s psychopathology, and father-child conflict: a 
meta-analysis. Clin Psychol Rev 24:339–360

	21.	 Yeh Z-T, Huang Y-h, Liu S-I (2016) Maternal depression and 
adolescent Emotions: The role of family functioning. J Child Fam 
Stud 25:2189–2200

	22.	 Diamond GS, Diamond GM, Levy SA (2014) Attachment-based 
family therapy for depressed adolescents. American Psychological 
Association, Washington, DC

	23.	 Waraan L, Rognli EW, Czajkowski NO, Aalberg M, Mehlum L 
(2020) Effectiveness of Attachment-Based Family Therapy com-
pared to treatment as usual for depressed adolescents in commu-
nity mental health clinics.

	24.	 Achenbach TM (1991) Manual for the youth self-report and 
1991 profile. Department of Psychiatry, University of Vermont, 
Burlington

	25.	 Eimecke SD, Remschmidt H, Mattejat F (2011) Utility of the 
child behavior checklist in screening depressive disorders within 
clinical samples. J Affect Disord 129:191–197

	26.	 Beck AT, Steer RA, Brown GK (1996) Beck depression inven-
tory—second edition manual. The Psychological Corporation, San 
Antonio

	27.	 Dolle K, Schulte-Korne G, O’Leary AM, von Hofacker N, Izat Y, 
Allgaier AK (2012) The Beck depression inventory-II in adoles-
cent mental health patients: cut-off scores for detecting depression 
and rating severity. Psychiatry Res 200:843–848

	28.	 Williams JB, Kobak KA, Bech P, Engelhardt N, Evans K, Lipsitz 
J et al (2008) The GRID-HAMD: standardization of the Hamilton 
Depression Rating Scale. Int Clin Psychopharmacol 23:120–129

	29.	 American Psychiatric Association (2000) Diagnostic and statisti-
cal manual of mental disorders. American Psychiatric Associa-
tion, Washington, DC

	30.	 Prinz RJ, Foster S, Kent RN, O’Leary KD (1979) Multivariate 
assessment of conflict in distressed and nondistressed mother-
adolescent dyads. J Appl Behav Anal 12:691–700

	31.	 Curry J, Rohde P, Simons A, Silva S, Vitiello B, Kratochvil C 
et al (2006) Predictors and moderators of acute outcome in the 
Treatment for Adolescents with Depression Study (TADS). J Am 
Acad Child Adolesc Psychiatry 45:1427–1439

	32.	 Sheeber LB, Sorensen E (1998) Family relationships of depressed 
adolescents: a multimethod assessment. J Clin Child Psychol 
27:268–277

	33.	 Alden LE, Wiggins JS, Pincus AL (1990) Construction of cir-
cumplex scales for the inventory of interpersonal problems. J Pers 
Assess 55:521–536

	34.	 Pedersen GA (2002) Norsk revidert versjon av inventory of inter-
personal problems—circumplex (IIP-C). [Revised Norwegian 
version of the Inventory of Interpersonal Problems—Circumplex 
(IIP-C).]. Tidsskrift for Norsk Psykologforening 39:25–34

	35.	 Gurtman MB (1996) Interpersonal problems and the psychother-
apy context: the construct validity of the inventory of interper-
sonal problems. Psychol Assess 8:241–255

	36.	 Ruiz MA, Pincus AL, Borkovec TD, Echemendia RJ, Castonguay 
LG, Ragusea SA (2004) Validity of the inventory of interper-
sonal problems for predicting treatment outcome: an investigation 

with the Pennsylvania Practice Research Network. J Pers Assess 
83:213–222

	37.	 Gurtman MB, Balakrishnan JD (1998) Circular measurement 
redux: the analysis and interpretation of interpersonal circle pro-
files. Clin Psychol (New York) 5:344–360

	38.	 Monsen JT, Hagtvet KA, Havik OE, Eilertsen DE (2006) Cir-
cumplex structure and personality disorder correlates of the Inter-
personal Problems model (IIP-C): Construct validity and clinical 
implications. Psychol Assess 18:165–173

	39.	 Quilty LC, Mainland BJ, McBride C, Bagby RM (2013) Inter-
personal problems and impacts: Further evidence for the role of 
interpersonal functioning in treatment outcome in major depres-
sive disorder. J Affect Disord 150:393–400

	40.	 Derogatis LR, Unger R (2010) Symptom Checklist-90-Revised. 
In: Weiner IB, Craighead WE (eds) Corsini Encyclopedia of Psy-
chology, Wiley, Hoboken

	41.	 Paap MC, Meijer RR, Van Bebber J, Pedersen G, Karterud S, 
Hellem FM et al (2011) A study of the dimensionality and meas-
urement precision of the SCL-90-R using item response theory. 
Int J Methods Psychiatr Res 20:e39–e55

	42.	 Kaufman J, Birmaher B, Brent D, Rao U, Flynn C, Moreci P 
et al (1997) Schedule for affective disorders and schizophrenia 
for school-age children-present and lifetime version (K-SADS-
PL): Initial reliability and validity data. J Am Acad Child Adolesc 
Psychiatry 36:980–988

	43.	 Stan Development Team (2019) RStan: the R interface to Stan. R 
package version 2(19):2

	44.	 Core Team R (2019) R: A language and environment for statistical 
computing. R Foundation for Statistical Computing, Vienna

	45.	 Baldwin SA, Larson MJ (2017) An introduction to using Bayesian 
linear regression with clinical data. Behav Res Ther 98:58–75

	46.	 McNeish D (2016) On using Bayesian methods to address small 
sample problems. Struct Equ Model 23:750–773

	47.	 Atkins DC (2005) Using multilevel models to analyze couple and 
family treatment data: basic and advanced issues. J Fam Psychol 
19:98–110

	48.	 Stan Development Team (2019) Stan User’s Guide.
	49.	 de Ayala RJ (2009) The theory and practice of item response 

theory. Guilford Press, New York
	50.	 Gelman A, Carlin JB, Stern HS, Dunson DB, Vehtari A, Rubin 

DB (2013) Bayesian data analysis. Chapman and Hall/CRC, New 
York

	51.	 Sijtsma K, van der Ark LA (2003) Investigation and treatment of 
missing item scores in test and questionnaire data. Multivar Behav 
Res 38:505–528

	52.	 van der Ark LA (2012) New developments in Mokken Scale 
analysis in R. J Stat Softw 48:1–27

	53.	 McElreath R (2016) Statistical rethinking: a Bayesian course with 
examples in R and Stan. CRC Press, Boca Raton

	54.	 Vehtari A, Gelman A, Gabry J (2017) Practical Bayesian model 
evaluation using leave-one-out cross-validation and WAIC. Stat 
Comput 27:1413–1432

	55.	 Yao Y, Vehtari A, Simpson D, Gelman A (2018) Using stacking 
to average Bayesian predictive distributions (with discussion). 
Bayesian Anal 13:917–1007

	56.	 Laursen B, Coy KC, Collins WA (1998) Reconsidering changes 
in parent-child conflict across adolescence: a meta-analysis. Child 
Dev 69:817–832

	57.	 Vehtari A, Gabry J, Yao Y, Gelman A (2019) loo: Efficient leave-
one-out cross-validation and WAIC for Bayesian models. 2.1.0

	58.	 Rouder JN, Speckman PL, Sun D, Morey RD, Iverson G (2009) 
Bayesian t tests for accepting and rejecting the null hypothesis. 
Psychon Bull Rev 16:225–237



452	 Child Psychiatry & Human Development (2020) 51:442–452

1 3

	59.	 Laursen B, Collins WA (2009) Parent-child relationships during 
adolescence. In: Lerner RM, Steinberg L (eds) Handbook of Ado-
lescent Psychology. Wiley, Hoboken, pp 3–42

	60.	 Steinberg L (2001) We know some things: parent-adolescent rela-
tionships in retrospect and prospect. J Res Adolesc 11:1–19

	61.	 Hammen C, Brennan PA, Shih JH (2004) Family discord and 
stress predictors of depression and other disorders in adolescent 
children of depressed and nondepressed women. J Am Acad Child 
Adolesc Psychiatry 43:994–1002

	62.	 Kim J, Thompson EA, Walsh EM, Schepp KG (2015) Trajecto-
ries of parent-adolescent relationship quality among at-risk youth: 
parental depression and adolescent developmental outcomes. Arch 
Psychiatr Nurs 29:434–440

	63.	 Van Bommel DMH, Van der Giessen D, Van der Graaff J, Meeus 
WHJ, Branje SJT (2019) Mother-adolescent conflict interaction 
sequences: the role of Maternal internalizing problems. J Res 
Adolesc. 29:1001–1018

	64.	 Renner F, Jarrett RB, Vittengl JR, Barrett MS, Clark LA, Thase 
ME (2012) Interpersonal problems as predictors of therapeutic 
alliance and symptom improvement in cognitive therapy for 
depression. J Affect Disord 138:458–467

	65.	 Sodano SM, Tracey TJG (2011) A brief inventory of interpersonal 
problems-circumplex using nonparametric item response theory: 
introducing the IIP–C–IRT. J Pers Assess 93:62–75

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Conflict with Parents in Adolescent Depression: Associations with Parental Interpersonal Problems and Depressive Symptoms
	Abstract
	Introduction
	Interpersonal Theory and the Interpersonal Circumplex
	Interpersonal Problems and Parent-Adolescent Conflict
	The Present Study

	Methods
	Participants
	Procedures
	Measures
	Parent-Adolescent Conflict
	Parental Interpersonal Problems
	Parental Depressive Symptoms
	Adolescent Depression Severity and Diagnosis

	Analysis Plan
	Modelling Predictors of Parent-Adolescent Conflict
	Missing Data Management
	Estimation and Evaluation of Convergence
	Evaluating Hypotheses Through Cross-validation and Model Stacking


	Results
	Distribution of Predictor Variables
	Item Response Modelling of the CBQ—Perception of the Dyad
	Evaluating Models by Leave-one-out Cross-validation and Model Stacking
	Regression Parameter Estimates

	Discussion
	Parent-Adolescent Conflict is Associated with Parental Agency-Related Problems
	Paternal but not Maternal Depressive Symptoms are Associated with Less Conflict
	Strengths, Limitations and Recommendations for Future Research

	Summary
	Acknowledgements 
	References




