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Abstract

Background: Although the context of parenting has been incorporated into psychosocial pain research, very little
attention has been paid to how parenting styles influence chronic pain in adolescents. The present study aimed to
investigate the mediating role of self-esteem, emotional intelligence, and psychological distress in the association
between parenting styles and chronic pain.

Method: Seven hundred and thirty nine adolescents and their parents participated in this study. To identify adoles-
cents with chronic pain, screening questions based on the 11th revision of the International Classification of Diseases
were used. Baumrind parenting style questionnaire was used to assess the parenting style (permissive, authoritarian,
and authoritative parenting styles). The structural equation modelling (SEM) was carried out in M-Plus version 6 to
evaluate the direct, indirect, and total effects of different parenting styles on chronic pain.

Results: The results in the SEM models revealed that only the indirect paths from authoritative and authoritar-

ian parenting styles to pain through emotional intelligence (B, noritative = — 0:003, 95% Cl=—0.008 to — 0.003;
Bauthoritarian = 0.001, 959% CI=0.001 to 0.003) and psychological distress (B, horitative = — 0010, 95% Cl=—0.021 to
—0.004; B,uthoritarian = 0-008, 95% Cl=0.004 to 0.016) were significant. Indirect paths from permissive style to pain and
the mediating role of self-esteem were not significant.

Discussion: Emotional intelligence and psychological distress significantly mediated the effects of authoritative and
authoritarian parenting styles on chronic pain. The current results support the notion that interventions targeting
effective parent-adolescent communication may be an important part of chronic pain management in adolescents.
Moreover, the results provide rationale for targeting emotional intelligence and psychological distress in adoles-
cents by explicitly teaching effective communication skills, expressing opinions and minds, and emotion regulation
strategies.
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Background
Pediatric chronic pain is prevalent, disabling, and costly
[1, 2]. It is pain that persists or recurs for longer than
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of adolescents reported weekly chronic pain in at least
two sites [1]. Continuous experience of pain in adoles-
cents is associated with serious negative impacts such
as sleep problems, poor school performance, low self-
esteem, and disturbed social activities [2, 4, 5].

According to the biopsychosocial model, chronic pain
is never a mere sensory perception but is a complex
biopsychosocial condition that is affected by a wide range
of psychosocial factors [6]. Therefore, we should think of
those factors which are associated with chronic pain and
the way they influence pain development in adolescents
to effectively prevent the development of chronic pain in
this population.

There is substantial evidence supporting the impact of
parent emotions, cognitions, and behaviors on pediatric
chronic pain [7, 8]. A rich body of research has identi-
fied family conflict [8], reinforcement of pain behaviors
[8], parental pain catastrophizing [9], parental distress
[10], and parental bonding style [11] as possible factors
associated with adolescents’ experience of chronic pain.
Moreover, considerable empirical research supports that
exposure to a dysfunctional parenting style during child-
hood increases the future risk of various forms of psy-
chosomatic disorders [12—14]. However, there have been
still few studies addressing the relationship between par-
enting style and chronic pain [5, 15]. Parenting style is
defined as a set of parental behaviors that influences the
development of their children [16]. Baumrind has iden-
tified three initial parenting styles including authorita-
tive, authoritarian, and permissive [17, 18]. Authoritative
parenting style is characterized by high scores in both
demandingness and responsiveness, authoritarian par-
enting style by high scores in demandingness and low in
responsiveness, and permissive parenting style by high
scores in responsiveness and low in demandingness [17].
Authoritative parents are considerably more successful
in protecting their children from behavior problems and
in generating competence [17, 18]. Conversely, dysfunc-
tional parenting behaviors associated with authoritarian
and/or permissive parenting are associated with negative
impacts on child development from infancy through ado-
lescence [17, 19].

A small but growing body of research suggests that dys-
functional parenting styles, especially those character-
ized by low care and high overprotection (authoritarian
parenting style), may influence development or mainte-
nance of chronic pain in adolescents [5, 15, 20]. In their
recent study, Shibata et al. found that parental excessive
overprotection (affectionless control) during childhood
was 2-3 times higher in the chronic pain patients than
in the group of community-dwelling subjects without
chronic pain, after controlling the demographic vari-
ables [15]. Anno et al. also suggested that a high level of
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parental overprotection was associated with an increased
risk of chronic pain [11]. One other study demonstrated
that authoritarian parenting was positively associated
with adolescent’s chronic pain, and authoritative parent-
ing was negatively associated with adolescent’s chronic
pain. It was reported that the mean score of authoritative
parenting among healthy adolescents was higher than
those with the chronic pain. Inversely, the mean score of
authoritarian parenting in adolescents with chronic pain
was higher than their healthy peers [5]. However, the
impact of parenting styles on health problems varies by
cultural and social contexts in which it occurs [21]. For
example, permissive parenting has been suggested to be
tolerable to some extent in some cultural contexts [21].
It was reported that health variables in adolescents are
more associated with authoritative and authoritarian
than with permissive parenting style [22, 23]. However,
further research on adolescents from different cultures is
needed to investigate the possible impact of different par-
enting styles on pediatric chronic pain.

Apart from the established direct relations between
parenting styles and chronic pain, the underlying mech-
anisms in these associations are not yet entirely clear
[8, 9]. Some theoretical models have been developed to
describe associations between family functioning and
pediatric chronic pain. According to Palermo and Cham-
bers’ model, individual factors such as adolescents’ emo-
tional functioning may mediate the associations between
family functioning and pediatric pain [24].

One of the emotional strengths that has been proposed
as an important element in the processing of emotional
information during the subjective experience of pain [25]
is emotional intelligence. Emotional intelligence (EI) is
defined as the ability to monitor and manage one’s own
and others’ feelings and emotions to be able to communi-
cate with others effectively [26]. Research has shown that
individuals who accurately manage their emotions report
fewer physical symptoms and less illness [27, 28]. There is
some evidence that individuals with high EI have greater
self-efficacy in managing their pain [25]. Some research
has also proposed that EI might facilitate health out-
comes through the use of different adaptive coping strat-
egies and the ability to manage negative affect against
stress [25, 29]. It is well-established that EI is consider-
ably affected by the parenting styles [30]. In a later study,
Nguyen and colleagues have shown that over-protective-
ness or authoritarianism from mothers during childhood
is related to lower EI, while the warmth and care of par-
ents are related to higher EI among adolescents [30].

Another psychological concept in explanation of the
association between parenting style and chronic pain
might be the psychological distress. There is increas-
ing evidence that parenting style affects psychological
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distress, characterized by symptoms of depression and
anxiety, in children and adolescents [21, 31]. Based on
Baumrind’s theory [32], children who have authoritar-
ian parents have a tendency to be unhappy and vulner-
able to stress. Various meta-analyses and reviews have
also concluded that authoritarian, and in part, permissive
parenting styles (both known as dysfunctional parenting
styles) are associated with the presence of depression and
anxiety in children and adolescents [21, 31, 33]. Inversely,
parental warmth and authoritative parenting have been
associated with less psychological distress and, in gen-
eral, better psychological adjustment among this popula-
tion [21, 31]. Psychological distress is, in turn, associated
with persistent pain and likely predisposes an adoles-
cent to it [34]. It has been well-established that negative
emotions may trigger, maintain, or exacerbate pain [35].
Studies indicate that individuals with high negative affect
have a heightened perception of clinical pain [36-38]
and experimentally induced pain [25]. For the relation-
ship between depression and pain, several mechanisms
such as shared genetic vulnerability, neurobiological pro-
cesses, and environmental factors have been proposed
[39, 40]. Anxiety may also exert pain-inducing effects by
mechanisms such as increasing awareness and altered
perception of physical sensations [41].

Self-esteem which is defined as a person’s overall
evaluation of self [42] was also found to be associated
with chronic pain [7]. Resilience-risk model for pediat-
ric chronic pain has highlighted self-esteem as a resil-
ience resource that may promote pain-related coping,
pain management, and adjustment [7]. According to this
model, self-esteem facilitates problem-solving, pain-
related self-efficacy, sense of controllability, and active
coping with pain [7]. It has been suggested that adoles-
cents with high self-esteem are more likely to be involved
in close relationships, which can increase emotional
support as well as confidence regarding managing their
illness [43]. One of the factors that shape the develop-
ment of self-esteem among adolescents is parenting style.
Authoritative parenting style has been suggested as the
best parenting style which considerably has a positive
impact on self-esteem of children. Conversely, authori-
tarian parenting style has a negative effect on the self-
esteem [44].

Current study

Although a growing body of research supports the asso-
ciation between parenting styles and health variables,
little attention has been paid to how parenting styles
influence chronic pain in adolescents [8]. To our knowl-
edge, there has been no published original research to
investigate how chronic pain is influenced by the manner
in which individuals are raised by their parents. Hence,
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research is needed to better understand the exact mecha-
nisms by which parenting styles exert their influence on
adolescents’ pain.

The current study aims to explore innovative models
linking parenting styles to chronic pain in adolescents.
Specifically, it explores the mediating role of emotional
intelligence, psychological distress, and self-esteem in the
association between parenting styles and chronic pain.
The present study used a powerful statistical tool (i.e.,
structural equation modelling) to examine multiple rela-
tionships among studied variables. Structural equation
modelling provided a unique opportunity to investigate
multiple hypotheses while simultaneously controlling for
error. We hypothesized that emotional intelligence, psy-
chological distress, and self-esteem would mediate the
relationship between parenting style and chronic pain
in adolescents. It was assumed that the proposed asso-
ciations are significant for authoritative and authoritarian
parenting styles. Exploring the direct and indirect effects
of parenting styles on chronic pain might be an impor-
tant step in providing more insight into questions rele-
vant to the field of pediatric chronic pain.

Method

Participants and sampling

A cross-sectional, observational study was conducted on
adolescents (12—19 years old) in Shiraz, Iran. Nine hun-
dred and twenty adolescents were randomly selected to
participate in this study. A multistage clustering sam-
pling method was performed. First, two primary and two
secondary schools were randomly selected (using sim-
ple random sampling) from each of the 4 delivery areas
in Shiraz. At each school, 9-10 students were randomly
selected (using systematic random sampling) at each
grade. Totally, 920 adolescents were randomly selected
from all 16 schools identified. The inclusion criteria for
adolescents had an age range of 12-19 years, studied at
one of the primary or secondary schools in Shiraz and
had the ability to complete questionnaires. The following
exclusion criteria were set: having no contact with any of
the parents, having chronic physical illness not related to
pain (e.g. asthma), and the presence of mental disorders
or developmental disorders in adolescents based on their
parents’ reports.

All adolescents and their parents who willingly par-
ticipated in this study were informed about the research
project and optional withdrawal from the study, and they
were provided with written informed consent. The ado-
lescents’ questionnaires were completed in the classroom
during school hours in the presence of the researcher(s).
The parents’ form/questionnaire (Baumrind parenting
style questionnaire and consent form) were filled in by
the most knowledgeable parent at home and returned
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to the teachers/schools. The data were collected anony-
mously and parents’ and adolescents’ questionnaires
paired by number. We attempted to increase enthusiasm
for participating in this study by explaining its aims. Ethi-
cal approval was obtained from the Ethics Committee
of the Shiraz University of Medical Sciences (IR.SUMS.
REC.1396.5795).

Measures

In addition to the standard socio-demographic assess-
ment (age, sex, parents’ job and educational level), the
following variables were assessed.

Chronic pain assessment

To identify adolescents with chronic pain, we used three
screening questions based on the 11th revision of the
International Classification of Diseases (ICD-11) [3, 20]:
(a) “Are you currently troubled by pain or discomfort,
either all the time or on and off?” (b) Have you had this
pain or discomfort for more than 3 months?” (c) “Does
it affect your life and activities?”” Additional information
about the pain was requested if adolescents experienced
pain lasting for at least 3 months: (d) any common causes
of pain (if they had been diagnosed with headache, rheu-
matoid arthritis, back problems, abdomen problems,
injury, etc.), (e) frequency of pain (answer categories:
permanent, one or more attack per day, one or more
attack per week, one or more attack per month), and
(f) pain history (the number of months since they expe-
rienced pain). The average intensity of pain during the
last 2 weeks was assessed with a numerical rating scale
on a scale of 0-10, with 0 being no pain and 10 being
the worst pain possible. In our previous study, the quan-
titative face validity of each item was confirmed by cal-
culating the item impact score [4, 5]. The impact scores
showed that all the questions had a score equal to or
greater than 1.5. The content validity of the assessment
tool was also approved qualitatively and quantitatively.
The test-retest reliability was confirmed by calculating
the correlation coefficients for each item. All questions
exhibited correlation coefficients > 0.74.

Emotional intelligence

Emotional intelligence (EI) was measured by the Per-
sian version of the Trait Emotional Intelligence Ques-
tionnaire—Adolescent Short Form (TEIQue-ASF) [26].
This questionnaire is a scientific measurement instru-
ment providing a comprehensive assessment of emo-
tional intelligence. This self-report inventory contains 30
short statements, two for each of the 15 traits EI facets
[45]. Participants were asked to respond to the degree of
agreement to each item on a scale of 1 (Completely disa-
gree) to 7 (Completely agree). TEIQue—ASF scores can
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range from 30 to 210. Higher scores on TEIQue—ASF
indicate higher levels of trait emotional intelligence [26].
The Persian version of TEIQue—ASF has been found
to have acceptable internal consistency (Cronbach’s
alpha=0.86) [46]. Convergent/Divergent validity of the
Persian version of TEIQue—ASF was confirmed by a sig-
nificant positive correlation between TEIQue—ASF and
extraversion and a negative correlation with neuroti-
cism and psychoticism, ranging from 0.1 to 0.5 (P<0.05)
[46]. This questionnaire was found to have a good inter-
nal consistency (coefficient omega=0.86) in the present
study.

Self-esteem

Self-esteem assessment was done by using Rosenberg’s
Self-Esteem Scale (RSES) [42]. It is a brief 10- item ques-
tionnaire with items scored on a four-point Likert scale
from 1 “Strongly disagree” to 4 “Strongly disagree”. The
total score ranges from 10 to 40 with higher scores indi-
cating higher self-esteem [42]. Cronbach’s alpha of the
Persian version of RSES was 0.84 [47]; thus, it is reliable
to use for Iranian population. The construct validity of
the Persian version of RSES was confirmed by correlat-
ing its total score with Death Obsession Scale (r=—0.34)
[47]. Factor analysis of RSES scores confirmed the unidi-
mensionality of the scale [48]. This scale has an adequate
internal consistency (coefficient omega =0.85) in the pre-
sent sample.

Psychological distress

Psychological distress was assessed by the 21-item
Depression, Anxiety, and Stress Scale (DASS-21) [49].
It consists of three 7-item subscales (depression, anxi-
ety, and stress) using a 4-point Likert scale ranging from
0 (Never) to 3 (Almost always). The total score of all 21
items ranges from 0 to 63. Higher scores represent more
psychological distress. The Persian version of the scale
demonstrated good internal consistency (Cronbach’s
alpha=0.94) [50]. In a study by Asghari et al. (2008), a
3-factor model for the Persian version of DASS-21 was
supported, and convergent validity and discriminant
validity of the three subscales of the Persian version of
DASS-21 were confirmed [32]. This scale demonstrates
an excellent internal consistency in the present study
(coefficient omega=0.91).

Baumrind parenting style questionnaire

Baumrind parenting style questionnaire was used to
assess the parenting style [32]. It consists of 30 items
(each of permissive, authoritarian, and authoritative par-
enting styles contains 10 items). In this questionnaire, the
parents’ opinions are measured on a 5-degree Likert scale
and three separate scores are achieved by summing the
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scores of the questions of each style [32]. In a study by
Farahini et al. (2014), the following Cronbach coefficient
alpha values were obtained for each of the styles: 0.76 for
permissive style, 0.72 for authoritarian style, and 0. 74 for
authoritative style [51]. In a study by Minaei and Nikzad
(2017), the validity of the Persian version of Baumrind
parenting style questionnaire was confirmed [52]. They
showed that all items of the Persian version of this ques-
tionnaire were loaded significantly on three factors and
explained 30.47% of the variance in the measure. In the
present study, the following coefficient omega values
were obtained for each of the styles: 0.70 for permissive
style, 0.73 for authoritarian style, and 0. 80 for authorita-
tive style.

Statistical analyses

Descriptive statistics such as means and SDs for con-
tinuous variables and frequencies and percentages for
categorical variables were used for socio-demographic
characteristics of the adolescents.

Before conducting structural equation modelling
approach, data were checked for outlier values and nor-
mality assumption. Outliers were identified using a Z
score cutoff of 3.29 as proposed by Field (2013) [53]. In
order to test for normality of the distribution of each
variable, Skewness and Kurtosis tests were applied. An
absolute skew value larger than 2 or smaller than 2, or
an absolute kurtosis value larger than 7 or smaller than 7
were used as reference values for determining substantial
non-normality [54]. Bivariate correlations between all the
measures were calculated in order to test the assumption
of multicollinearity [55]. It is assumed that highly corre-
lated variables (r>0.90) indicate multicollinearity [56].
Bivariate correlations were also used to assess the poten-
tial relationship of any measure with socio-demographic
(age, sex, etc.) variables. Socio-demographic variables
showing a significant relationship with any of the meas-
ures were considered as a potential covariate in the anal-
yses. SPSS version 22 (SPSS, Inc., Chicago IL, USA) was
used to compute these analyses.

We applied the structural equation modelling (SEM)
to evaluate the direct, indirect and total effects of each
independent variable (permissive, authoritarian, and
authoritative parenting styles) on the dependent vari-
able (chronic pain). Three separate SEM models were
performed to estimate the effects of each independent
variable on pain in the presence of three mediating var-
iables (self-esteem, emotional intelligence, and psycho-
logical distress). Independent variables and mediators
were analyzed as continuous variables. Chronic pain
was examined as a binary outcome variable (Yes/No).
The three hypothesized models were tested by means of
path analysis. Missing data were managed by multiple
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imputation using Bayesian analysis [57, 58]. There were
a total of 196 (26%) missing data. In total, 5 imputed
datasets were used.

Path models were evaluated with Bayesian estima-
tor. Bayesian approach constructs credible intervals of
indirect effects for simple as well as complex media-
tion models, and does not require the assumption of
normality in the sampling distribution of estimates
[59]. Path coefficients were significant when the Bayes-
ian 95% credibility interval did not include zero [60].
Bayesian estimates of all the parameters were obtained
after 10,000 MCMC (Markov Chain Monte Carlo) itera-
tion runs with 2000 iteration burn-in [58, 60]. The non-
informative prior distribution was assigned because
there was no knowledge about given parameters [61].
Posterior Predictive P-value (PPP) method was applied
to determine the hypothesized model’s fit. An excellent
model fit is determined by a PPP value close to 0.50,
and zero (0) falling near the middle of the 95% confi-
dence interval [62, 63]. SEM models were carried out in
M-Plus version 6.

Results

One hundred and eighty-one of the 920 adolescents
who were randomly selected to participate in the study
dropped out: 61 adolescents because they did not return
the self-report instruments or consent forms, and 120
adolescents because of ineligibility or fulfilling exclusion
criteria.

A total of 739 adolescents were included in this study.
The mean age of the adolescents was 14.98 +1.37 years,
and about two-thirds were girls (62.7%). The majority
of mothers (45%) and fathers (37.8%) had high school
diploma. The highest percentage of mothers and fathers
were unemployed (84.2%) and employed (83%), respec-
tively (Table 1).

No outlier values on the variables were found and the
normality assumption was not established. The results
of collinearity statistics showed that correlations coeffi-
cients of all variables with each other ranged from 0.01
to 0.64, indicating that multicollinearity was not present
(Table 2). Age, mother’s education, and father’s educa-
tion were significantly associated with self-esteem, emo-
tional intelligence, and authoritarian parenting style
(P-value <0.05, Table 2). Age was also significantly asso-
ciated with psychological distress and permissive parent-
ing style (P-value <0.05, Table 2). Therefore, age, mother’s
education, and father’s education were considered as
covariates in the mediation analyses. There were no sig-
nificant relationships between other socio-demographic
variables and pain, parenting styles, and psychological
variables (Table 2).
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Table 1 Sample characteristics (n=739)

Variables Value n (%)
Sex
Female 463 (62.7%)

Mother's education

271 (36.7%)
333 (45.1%)
135 (18.3%)

High school or less
Diploma
University

Father's education

High school or less 253 (34.2%)

Diploma 279 (37.8%)

University 207 (28%)
Mother’s job

Working 117 (15.8%)

Non-working 622 (84.2%)
Father’s job

Worker/employer 613 (82.9%)

Retired 100 (13.5%)

Unemployed 26 (3.5%)

Path analysis results

Model 1

To evaluate the fitness of the first model, the effect
of authoritative style on pain in the presence of three
mediators was calculated. Our objective was to evaluate
whether the relationship between authoritative parent-
ing style and chronic pain was mediated by self-esteem,
emotional intelligence, and psychological distress (Fig. 1).
Direct path from authoritative style to pain (c path) was
significant (=-0.021, 95% CI=-—0.040 to —0.002).
The authoritative style was significantly associated with

Table 2 Bivariate correlations between study variables
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self-esteem (B=0.217, 95% CI=0.153-0.304), emo-
tional intelligence (=0.809, 95% CI=0.344—1.194) and
psychological distress (p=—0.315, 95% CI=—0.518 to
—0.165) (a paths). The direct effects of emotional intel-
ligence (p=—0.004, 95% CI=—0.009 to —0.001) and
psychological distress (p=0.034, 95% CI=0.021-0.046)
on pain (b paths) were significant, whereas self-esteem
(p=0.007, 95% CI=-—0.021 to 0.032) was not signifi-
cantly associated with pain (Table 3, Fig. 1). The results
in the first model revealed that the indirect path from
authoritative style to pain through emotional intelligence
(B=-0.003, 95% CI=—0.008 to —0.003) and psycho-
logical distress (p=—0.010, 95% CI=—0.021 to — 0.004)
was significant. The indirect path from authoritative
style to pain via self-esteem ($=0.002, 95% CI=—0.005
to 0.006) was not significant (Table 3). The total effect
of authoritative style on chronic pain (p=—0.034, 95%
CI=-0.052 to —0.011) was significant (Fig. 1, Table 3).
The first path model was of good fit [PPP =0.545]. The
parameter estimation of the first model is shown in
Table 3.

Model 2

The second model was planned to evaluate whether the
relationship between authoritarian parenting style and
chronic pain was mediated by self-esteem, emotional
intelligence, and psychological distress (Fig. 2). The
direct effect of authoritarian style on pain (c path) was
not significant (3=0.020, 95% CI=-—0.018 to 0.064).
The authoritarian style was significantly associated with
self-esteem (p=—0.121, 95% CI=-0.184 to —0.039),
emotional intelligence (B=-—0.318, 95% CI=—0.645
to —0.076), and psychological distress (p=0.265, 95%

Variables (1 @ (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
(1) Chronic pain 1 —0.19% —0.26"* 030* —0.11%  0.10* 0.005 0.04 0.04 —0.06 —0.06 0.004 —0.02
(2) Self-esteem 1 0.60%* —0.63** 022** —0.15% —001 —0.13** 0008 0.11** 0.14* 0.01 —0.03
(3) Emotional intelligence 1 —064* 020"  —0.10* —005 —0.14** —001 013**  0.10* 002 —001
(4) Psychological distress 1 —0.15%  0.15*%* 0.05 0.14** 0.06 —0.05 —0.06 —005 —0.01
(5) Authoritative 1 —030** 020" —006 004 007 0.06 —-007 =002
(6) Authoritarian 1 0.10*  013* —002 —019* —0.18* 007 —0.03
(7) Permissive 1 0.08* —005 —0.04 —0.04 006 0.07
(8) Age 1 025%  —021* 022** 004 0.01
(9) Sex 1 0.15* 0.04 —0.05 —0.08
(10) Mother’s education 1 0.52**  —033* —0.04
(11) Father’s education 1 —0.19*  0.06
(12) Mother’s job 1 —0.01
(13) Father’s job 1

**Correlation is significant at the 0.01 level
*Correlation is significant at the 0.05 level
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N\
Self-Esteem
Emotional
Intelligence
. . *
Authoritative -0.021*
as b3 "
. 0.034
-0.315* Psychological
distress
Total effect=-0.034
95% Cl =(-0.052,-0.011)
Fig. 1 The chart and path coefficients of the mediators in relation to the authoritative parenting style and pain. Age, mother’s education and
father’s education were controlled in the model. Non-significant coefficients are shown with dotted lines. *Zero not include in 95% Bayesian
credible interval

CI=0.120-0.372) (Fig. 2, Table 4). The direct effects of
emotional intelligence (B=-—0.004, 95% CI=-—0.008
to —0.002) and psychological distress (p=0.033, 95%
CI=0.022-0.048) on pain were significant, whereas self-
esteem (p=0.003, 95% CI=—0.015 to 0.027) was not
significantly associated with pain (Fig. 2, Table 4). The
results in this model revealed that the indirect path from
authoritarian style to pain through emotional intelligence
(p=0.001, 95% CI=0.001-0.003) and psychological dis-
tress (f=0.008, 95% CI=0.004-0.016) was significant.
The indirect path from authoritarian style to pain via self-
esteem ($=0.00, 95% CI=—0.004 to 0.002) was not sig-
nificant (Fig. 2, Table 4). The total effect of authoritarian
style on chronic pain (=0.030, 95% CI=0.003-0.073)
was significant (Fig. 2, Table 4). The second path model
was of good fit [PPP=0.417]. The parameter estimation
of the second model is shown in Table 4.

Model 3

Our objective in model 3 was to identify if the relation-
ship between permissive style and chronic pain was
mediated by self-esteem, emotional intelligence, and

psychological distress (Fig. 3). Direct path from permis-
sive style to pain (f=—0.006, 95% CI=—0.020 to 0.014)
was not significant (c path). The direct effects of permis-
sive style on self-esteem (p=0.004, 95% CI=-—0.078
to 0.081), emotional intelligence (B=-—0.177, 95%
CI=-0516 to 0.190), and psychological distress
(B=0.081, 95% CI=—0.077 to 0.276) were not significant
(Table 5, Fig. 3). The direct paths from emotional intel-
ligence (p=—0.004, 95% CI=—0.010 to —0.001) and
psychological distress (f=0.032, 95% CI=0.020—0.045)
to pain (b paths) were significant, whereas self-esteem
(B=0.005, 95% CI=—-0.019 to 0.031) was not signifi-
cantly associated with pain (Table 5, Fig. 3). The results in
this model revealed that the indirect paths from permis-
sive style to pain through self-esteem (95% CI=—0.001
to 0.001), emotional intelligence (95% CI=-—0.001 to
0.003), and psychological distress (95% CI=—0.003 to
0.009) were not significant. The total effect of permissive
style on chronic pain (p=-0.003, 95% CI=—0.019 to
0.016) was not significant (Fig. 3, Table 5). The third path
model was of good fit [PPP =0.417]. The parameter esti-
mation of the third model is shown in Table 5.
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Table 3 Results for authoritative parenting style as predictor,
three parallel mediators (self-esteem, emotional intelligence,
psychological distress) and binary outcome (pain)

Path Estimate sD 95% C.I.

Lower Upper
Direct effect
a 0.217% 0.038 0.153 0.304
aj 0.809* 0.209 0.344 1.194
a3 —0315% 0.091 —0518 —0.165
by 0.007 0.012 —0.021 0.032
b, —0.004* 0.003 —0.009 —0.001
b3 0.034* 0.006 0.021 0.046
C —0.021* 0.012 —0.040 —0.002
Indirect effect
ai b 0.002 0.003 —0.005 0.006
axby —0.003% 0.002 —0.008 —0.003
asbs —0.010* 0.004 —0.021 —0.004
Total effect —0.034% 0012 —0.052 —0.011

aprepresents the direct path from authoritative style to self-esteem; a;
represents the direct path from authoritative style to emotional intelligence;
as represents the direct path from authoritative style to psychological distress;
b1represents the direct path from self-esteem to pain; b, represents the direct
path from emotional intelligence to pain; b3 represents the direct path from
psychological distress to pain; c represents the direct path from authoritative
style to pain; a; byrepresents the indirect path from authoritative style to pain
through self-esteem; a, b, represents the indirect path from authoritative style
to pain through emotional intelligence; a3 bs represents the indirect path from
authoritative style to pain through psychological distress; SD, Posterior standard
deviation; C.I, 95% Bayesian credible interval

*Zero not include in 95% credible interval. Age, mother’s education and father’s
education were controlled in the model

Totally, our results identified that emotional intelli-
gence and psychological distress significantly mediated
the effects of authoritative and authoritarian parenting
styles on pain, whereas self-esteem did not.

Discussion

Chronic pain is a complex and distressing problem which
is very common in childhood and adolescence [64].
Recent studies showed that adolescents with chronic pain
are at risk of lower educational attainment, lower house-
hold income, unemployment, and a number of psycho-
logical disorders later in their life [4, 65, 66]. Therefore,
investigating the factors which influence chronic pain
will be effective in managing this common problem. In
the present study, we aimed to investigate the mediat-
ing role of self-esteem, emotional intelligence, and psy-
chological distress in the association between parenting
styles and chronic pain.

As hypothesized, emotional intelligence and psy-
chological distress significantly mediated the effects of
authoritative and authoritarian styles on chronic pain.
The present findings are consistent with Palermo and

Page 8 of 13

Champers’ model, which posits that adolescents’ emo-
tional symptoms may mediate the relationship between
family functioning and pediatric pain [24]. Although
there is growing research interest in specific family func-
tioning variables that may influence chronic pain, there
are also a number of gaps in the literature regarding our
understanding of the effects of parenting styles on ado-
lescent chronic pain [8]. Our study extended previous
research by exploring innovative models linking parent-
ing styles to chronic pain in adolescents.

The manners in which parents interact with their chil-
dren play a crucial role to the emotional development
of adolescents. There are different ways in which differ-
ent parenting styles might influence emotional intelli-
gence in adolescents. Adolescents raised in authoritative
households are often encouraged to engage in verbal
reasoning exchanges with their parents. They are per-
mitted to express their opinions and minds. Therefore,
they have better emotional and communication skills,
more ability to access emotion regulation strategies and
they can demonstrate more socially adaptive behav-
ior [22]. Authoritarian parenting has inversely adverse
effects on adolescents’ emotions. Adolescents raised by
authoritarian parents tend to show a limited range of
emotions as they are given few opportunities to express
their thoughts and feelings at home. Hence, when they
experience unfavorable situations, they may “shutdown,’
become emotionally withdrawn, or quiet. A very recent
study conducted among 1593 students in Vietnam
revealed that students who have lack of freedom to have
their own decisions, and are overprotected by parents
are more likely to have difficulties in understanding their
own and others’ feelings and expressing their internal
emotions to others, which, in turn, leads to poor relation-
ships with family and friends [30]. Nguyen and colleagues
(2020) argued that overprotectiveness and authoritari-
anism from parents are associated with lower emotional
intelligence among children and adolescents, while par-
ents who share healthy and warm relationships with their
children develop higher emotional intelligence in them
[30].

Emotional intelligence may, in turn, affect the experi-
ence of pain in adolescents. Doherty et al. (2017) sug-
gested that emotional intelligence is a useful means of
emotional management of pain [67]. It has been pro-
posed that individuals with lower levels of emotional
intelligence are more likely to catastrophize about their
pain [67]. Catastrophizing, in turn, intensifies the experi-
ence of pain [68, 69]. Some other studies discussed nega-
tive affectivity, i.e. experiencing negative emotions, as a
significant mediator of the relationship between emo-
tional intelligence and the experience of pain [25]. Alto-
gether, the present findings indicate that the manner in
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Fig. 2 The chart and path coefficients of the mediators in relation to the authoritarian parenting style and pain. Age, mother’s education and
father’s education were controlled in the model. Non-significant coefficients are shown with dotted lines. *Zero not include in 95% Bayesian

which adolescents are raised by their parents—specifi-
cally authoritative and authoritarian parenting styles—
may influence emotional intelligence in adolescents,
which, in turn, can affect the experience of pain by them.

Children and adolescents from authoritative homes
have also more ability to regulate their stress. Hence, they
have less internalized distress, unlike those from authori-
tarian ones. Recently, in their valuable review, Gorostiaga
and their colleagues (2019) argued that harsh control by
parents, which is related to authoritarian style, is posi-
tively associated with adolescent anxiety and depression
[31]. On the other hand, there are pieces of evidence
showing that stress, anxiety, and depression negatively
affect the experience of chronic pain in children and
adults [37, 70, 71]. Borges Dario and colleagues (2020) in
their recent prospective cohort study showed that child-
hood psychological distress characterized by symptoms
of depression, anxiety, and stress increases the risk of
the development of spinal pain in adolescents [72]. Also,
a 27-year longitudinal study has revealed that higher
depressive symptoms at age 16 predicted higher pain
intensity in adulthood [73]. Genetic vulnerability, com-
mon neurobiological pathways or shared precipitating

environmental factors may be possible mechanisms for
the relationship between depression and pain [39, 74].
In summary, based on our findings, authoritative and
authoritarian parenting styles might both negatively or
positively influence chronic pain in adolescents through
psychological distress which is characterized by symp-
toms of depression, stress, and anxiety.

As expected, our data provided no evidence for the
direct or indirect association between permissive par-
enting style and chronic pain. Findings on permissive
parenting style are inconclusive. For example, while
some studies suggested permissive style as an important
predictor of aggressive behavior [75] and internalizing
problems among children [76], other studies [77, 78]
have found that individuals raised in permissive house-
holds are less anxious and depressed compared to those
in authoritarian households. More recently, Ada et al.
(2018) reported that most adolescents diagnosed with
dissociative disorder had mothers with permissive par-
enting style [79]. However, Argyriou et al. (2016) have
found no significant association between permissive par-
enting and emotional intelligence [22]. To describe these
controversies, research has suggested that some cultures
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may be more tolerant to permissive parenting than others
[21]. However, further research in this area is needed.

Our data provided no evidence that the relationship
between parenting style and chronic pain is mediated by
self-esteem. This finding is in contrast to our hypothesis
and appears to contradict our previous report [5] that
self-esteem could be an important factor in the develop-
ment or maintenance of chronic pain in adolescents. In
the present study, SEM models were performed to esti-
mate the effects of each independent variable on pain in
the presence of three mediating variables. Investigating
three mediators in one model allowed the calculation of
the specific indirect effect of each mediator, conditional
on the inclusion of other mediators in the model. It is
quite possible that these variables shared some informa-
tion regarding their mediating effects on the relationship
between parenting styles and chronic pain. However,
we cannot and do not present these findings as the final
word on this topic, and further research is necessary in
this area.

Limitations
Despite the promising implications of this study, a num-
ber of study limitations are worth noting. The data are

cross-sectional, and, therefore, our findings do not elu-
cidate a causal relationship. Although many authors use
“causal” language in the case of path analysis, causal rela-
tionships cannot be achieved through statistical analy-
ses, but only through study designs such as experimental
manipulation [80]. Another limitation of this study is
related to pain assessment. Assessment of chronic pain
based on the self-report questionnaire and not on clini-
cal examination might be influenced by response bias
[81]. Moreover, there are certainly other mediators
not appraised in this study that also affect the relation-
ship between chronic pain and parenting styles. Further
research with prospective design which assesses a wider
array of potential mediating factors is needed.

Conclusion

In sum, maladaptive parenting styles, especially those
characterized by high scores in demandingness and low
in responsiveness have a negative effect on chronic pain
in adolescents whereas authoritative parenting style
might reduce pain vulnerability in them. To date, inter-
ventions for persons with chronic pain have mostly
targeted individual rather than family variables. Little
attention has been paid to the role that parent—adolescent
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Table 4 Results for authoritarian parenting style as predictor,
three parallel mediators (self-esteem, emotional intelligence,
psychological distress) and binary outcome (pain)
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Table 5 Results for permissive parenting style as predictor,
three parallel mediators (self-esteem, emotional intelligence,
psychological distress) and binary outcome (pain)

Path Estimate sD 95% C.I. Path Estimate sD 95% C.I.

Lower Upper Lower Upper
Direct effect Direct effect
a —0.121* 0.035 —0.184 —0.039 ai 0.004 0.039 —0.078 0.081
aj —0.318* 0.179 —0.645 —0.076 a; —0.177 0.182 —0.516 0.190
a3 0.265% 0.067 0.120 0372 as 0.081 0.086 —-0.077 0.276
by 0.003 0.011 —0.015 0.027 by 0.005 0.012 —0.019 0.031
by —0.004% 0.002 —0.008 —0.002 by —0.004* 0.003 —0010 —0.001
b3 0.033* 0.007 0.022 0.048 b3 0.032* 0.006 0.020 0.045
C 0.020 0.021 —0.018 0.064 C —0.006 0.009 —0.020 0.014
Indirect effect Indirect effect
ai b 0.000 0.001 —0.004 0.002 ai by 0.000 0.000 —0.001 0.001
axby 0.001% 0.001 0.001 0.003 axby 0.001 0.001 —0.001 0.003
asbs 0.008* 0.003 0.004 0.016 asb3 0.003 0.003 —0.003 0.009
Total effect 0.030% 0.021 0.003 0.073 Total effect —0.003 0.009 —0019 0.016

aprepresents the direct path from authoritarian style to self-esteem; a;
represents the direct path from authoritarian style to emotional intelligence;
as represents the direct path from authoritarian style to psychological distress;
b1represents the direct path from self-esteem to pain; b, represents the direct
path from emotional intelligence to pain; b3 represents the direct path from
psychological distress to pain; c represents the direct path from authoritarian
style to pain; a; byrepresents the indirect path from authoritarian style to pain
through self-esteem; a, b, represents the indirect path from authoritarian style
to pain through emotional intelligence; a3 b; represents the indirect path from
authoritarian style to pain through psychological distress; SD, Posterior standard
deviation; C.I, 95% Bayesian credible interval

*Zero not include in 95% credible interval. Age, mother’s education and father’s
education were controlled in the model.

communication may play in the development or exacer-
bation of chronic pain in adolescents. The current results
support the notion that interventions targeting effective
parent—adolescent communication may be an important
part of chronic pain management in adolescents. It is
very important for the parents to understand the impor-
tance of using effective parenting styles and to gain the
knowledge and skills necessary to support their adoles-
cents to fulfill their psychological needs. Moreover, the
results provide rationale for targeting emotional intelli-
gence and psychological distress in adolescents by explic-
itly teaching effective communication skills, expressing
opinions and minds, emotion regulation strategies and
socially adaptive behaviors. Inclusion of psycho-educa-
tional interventions for adolescents and their parents as a
part of chronic pain management may be an integral part
of best practice to reduce development, maintenance, or
exacerbation of chronic pain in adolescents.

ajrepresents the direct path from permissive style to self-esteem; a; represents
the direct path from permissive style to emotional intelligence; a3 represents
the direct path from permissive style to psychological distress; b represents
the direct path from self-esteem to pain; b, represents the direct path from
emotional intelligence to pain; b3 represents the direct path from psychological
distress to pain; c represents the direct path from permissive style to pain; a; b;
represents the indirect path from permissive style to pain through self-esteem;
a, b, represents the indirect path from permissive style to pain through
emotional intelligence; a3 b3 represents the indirect path from permissive style
to pain through psychological distress; SD, Posterior standard deviation; C.I, 95%
Bayesian credible interval

*Zero not include in 95% credible interval. Age, mother’s education and father’s
education were controlled in the model.
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