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Abstract

Background and objectives: This study explored the correlation between nonsuicidal self-injury

(NSSI) and family functioning among adolescents aged 12 to 17 years with mood disorders.

Methods: A total of 142 participants were clinically assessed for NSSI, with 85 in the NSSI group

and 57 in the non-NSSI group. The correlation between NSSI and family functioning was com-

pared and a regression prediction model was constructed to determine the risk probability of

NSSI.

Results: A significant association was found between family functioning and NSSI (P = 0.017).

The correlation between adolescents with NSSI and gender, communication, affective respon-

siveness, and behaviour control was statistically significant. A nomogram graph and ROC curve

were constructed, with an AUC of 0.772.

Conclusion: The findings support the notion that family functioning is associated with a higher

risk for NSSI among adolescents with mood disorders. Furthermore, gender, communication,

affective responsiveness, and behaviour control may be contributing factors.

© 2023 Sociedad Española de Psiquiatría y Salud Mental. Published by Elsevier España, S.L.U. All

rights reserved.

KEYWORDS
Nonsuicidal self-
injury;
Family functioning;
Adolescents;
Mood disorders

Background and objectives

Nonsuicidal self-injury (NSSI) is a prevalent manifestation
of mental health issues in adolescents and is commonly
employed as a coping mechanism to deal with personal nega-
tive emotions that appear insurmountable.1 Particularly in
adolescence, when cognitive functions are still developing,
adolescents may resort to self-injury to manage
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overwhelming emotions that they cannot adequately pro-
cess or comprehend.2 According to the DSM-5, NSSI without
suicidal intent refers to a deliberate act of self-injury that is
not socially sanctioned.3 Common forms of NSSI among ado-
lescents include cutting, scratching, hitting, and scraping.4

When NSSI occurs in areas other than the arms, such as the
wrist, it poses a serious risk of suicidal behaviour.5 Thus,
understanding the phenomenon of NSSI in adolescents is of
utmost importance, as it has implications for their mental
health and well-being.

NSSI is a prevalent behaviour among adolescents in both
community and clinical settings, with lifetime prevalence
rates ranging from 17% to 60%.6 Studies have shown that 14%
to 15% of adolescents in the community sample and over 40%
of those in the psychotic sample have exhibited NSSI behav-
iours.7 NSSI peaks during mid-puberty (approximately 15−16
years) and starts to decline during late puberty (approxi-
mately 18 years).8,9 Adolescents with NSSI frequently
receive diagnoses of mood and other psychiatric disorders,10

with 37% to 52% of patients with depressive or bipolar disor-
ders having engaged in NSSI at least once.11,12 Family factors
such as early or prolonged separation from parents, emo-
tional neglect, and psychological or physical abuse have
been identified as significant triggers for NSSI.13 It is crucial
to explore and understand the various factors in family func-
tioning that contribute to NSSI among adolescents and
develop effective interventions for prevention and treat-
ment.

Family functional factors play imperative roles in NSSI in
adolescents. We generally consider that high-quality family
function has a protective effect on NSSI.14 Family support is
necessary to ensure the healthy mental development of ado-
lescents.15 Adolescent individuals are in a period of emo-
tional change, often manifested as impulsive behaviour, and
with the influence of insufficient family support and great
stressful events in daily life, they may use incorrect methods
to resolve their negative emotions.2 There is a clear corre-
spondence between family and recurrent NSSI, and severe
NSSI in adolescents.15 The family support system is vital in
the occurrence, development, and termination of NSSI,16

effectively helping them to learn coping skills and reduce
the impact of negative emotions.

One longitudinal study17 of 6 years showed that although
the surveyed research affords unsatisfactory substantiation
for a direct causal association between family function and
NSSI, it raised questions about the specificity of implicated
risk factors, and the nature and function of protective fac-
tors in families. This suggests that there is still much need to
explore these elements further. Michelson suggests that the
occurrence of NSSI behaviour may be positively associated
with family conflict and that positive parent‒child communi-
cation and feelings of understanding by loved ones are pro-
tective factors.17 Protective factors, such as good
communication and sufficient respect and recognition in the
family, can help them to effectively deal with negative
events, be expressively less impulsive, and perform less
NSSI. Hazardous factors, for instance, childhood family
adversity, may lead to long-term psychologically adverse
pathological outcomes. The current findings suggest that
early intervention in childhood family adversity may reduce
the possibility of NSSI behaviour by improving family
function.18

At present, there is still no consistent conclusion about
the relationship between family function and adolescent
NSSI especially in adolescents with a high incidence of NSSI
with mood disorders,19 and the relationship between the
two still needs further research. This study aims to explore
the relationship between family functioning and NSSI in Chi-
nese adolescents with mood disorders. By identifying the
specific family factors that contribute to NSSI and develop-
ing effective intervention strategies to improve family func-
tioning, this study will help to reduce the incidence of NSSI
and improve the mental health outcomes of Chinese adoles-
cents with mood disorders.

Methods

Participants

A total of 142 adolescents with mood disorders aged 12−17
who visiting our hospital from October 2019 to October 2021
were selected as the research subjects, and the participants
were diagnosed with unipolar and bipolar depression through
clinical consultation by two well-trained clinical psychiatrists
according to the recommended diagnostic criteria in the
Diagnostic and Statistical Manual of Mental Disorders (DSM-
5), selected the participants suffer only from unipolar
depression or bipolar depression and divided into an NSSI
group and non-NSSI group according to the recommended
NSSI diagnostic criteria in the DSM-5.20 Before the investiga-
tion, all participants and their guardians were informed of
the purposes and procedures of the study in detail.

Materials

The Family Assessment Device(FAD) is compiled according to
The McMaster Model of Family Functioning(MMFF), which
can simply and efficiently find possible problems in the sub-
ject’s home and collect information on all aspects of the
entire family system.21 It is divided into seven subscales (1.
Problem-Solving, PS: 6 items; 2.Communication, CM: 9
items; 3.Roles, RL: 11 items; 4.Affective Responsiveness,
AR: 6 items; 5.Affective Involvement, AI: 7 items; 6.Behav-
iour Control, BC: 9 items; 7.General Functioning, GF: 12
items). Higher scores indicate worse related home features.
The reliability and validity of its measurement assessment
have been demonstrated.22

This study uses Shek’s the Chinese version of the Family
Assessment Device,23 which published in Encyclopedia of
Quality of Life and Well-Being Research (ed AC Michalos)
in 2014, they verified the Chinese version of the Family
Functioning Scale has good reliability and validity. And
Cronbach’s a of our sample is 0.91. Self-administered ques-
tionnaires were used to collect participants’ sociodemo-
graphic characteristics and psychological characteristics.
The 24-item Hamilton Depression Rating Scale (HAMD-24)
was utilized to assess the severity of unipolar and bipolar
depression.

Statistical analyses

Analysis of variance (ANOVA) for continuous variables and
the chi-square test for categorical variables were utilized to
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compare differences in the characteristics of the two groups
(participants with and without NSSI).

Logistic regression fitting was performed with NSSI as the
dependent variable and sex, FAD total score, and each sub-
factor as the independent variables. The binary logistic
regression analysis model was included, and the Enter
method was used for statistical analysis. Whether the model
was ideal for interpreting the original data was judged by
testing the fitting of the model through the Hosmer and
Lemeshow test.

A nomogram graph, which is based on the degree of influ-
ence of each independent variable on the dependent vari-
able in the multifactor logistic regression prediction model,
was constructed, and a regression coefficient, which assigns
points to the value of each variable to calculate the pre-
dicted value of individual outcome events was used.24

By constructing a receiver operating characteristic (ROC)
curve and calculating the area under the curve, AUC, the
sensitivity, specificity, and maximum Youden index of the
logistic regression prediction model was evaluated. An AUC
between 0.5−1 indicates that the predictive model is mean-
ingful.

The data were analysed with SPSS 18 software and The R
Project for statistical computing and graphics. All tests were
performed by bilateral tests, and the results of this study
were statistically significant at P<0.05.

Results

General data

According to the grouping criteria, 142 Chinese adolescents
with mood disorders were enrolled in the research group,
and 85 (59.9%) were divided into the NSSI group and 57

(40.1%) into the non-NSSI group. Of these, 30 (21.1%) were
boys, and 112 (78.9%) were girls. Of these 142 adolescents,
119 were diagnosed with unipolar depression (75 in the NSSI
group, 44 in the non-NSSI group), and 23 were diagnosed
with bipolar depression(10 in the NSSI group, 13 in the non-
NSSI group). Of these teenagers, 95 were in junior high
school(61 in the NSSI group, 34 in the non-NSSI group) and 47
in senior high school (24 in the NSSI group, 23 in the non-NSSI
group).

Table 1 shows the demographic characteristics of the par-
ticipants with and without NSSI. More women than men par-
ticipated in this study. There were no significant differences
in diagnosis, HAMD-24 scores, age, or grade between the
two groups (all P> 0.05), and there were significant differen-
ces in sex (x2 = 25.150, P<0.001).

As shown in Table 1, after statistical analysis, the Family
Functioning subfactors in the NSSI group scored higher than
those in the non-NSSI group, indicating that adolescents
with mood disorders in the NSSI group had worse family func-
tions. Among the variables, there were significant differen-
ces between FAD total scores (P = 0.017), CM (P = 0.002), AR
(P = 0.038), and BC (P = 0.042).

Logistic regression analysis

With NSSI as the dependent variable, characteristics (sex,
FAD, CM, AR, and BC) that were statistically significant
(P<0.05) by validation were selected as independent varia-
bles for binary logistic regression (see Table 1). The model
has a high fitting degree, and the interpretation of the origi-
nal data is ideal. The results showed that SEX (OR=9.576,
P<0.001), FAD total score (OR=1.022, P = 0.020), CM
(OR=1.146, P = 0.004), AR (OR=1.132, P = 0.041), and BC
(OR=1.150, P = 0.045) were significant in the analysis. On
the basis that other variables remained unchanged, with SEX

Table 1 Demographic and psychological characteristics of participants with and without NSSI.

Characteristics Total (N = 142) NSSI group (N = 85) Non-NSSI group (N = 57) F/x2-value P-value

Diagnosis, N(%) 3.065 0.080

Unipolar Depression 119(83.8) 75(88.2) 44(77.2)

Bipolar Depression 23(16.2) 10(11.8) 13(22.8)

HAMD-24, Mean(SD) 23.75 § 7.710 24.77 § 8.372 22.24 § 6.373 3.760 0.055

Sex, N(%) 25.150 <0.001

Male 30(21.1) 6 (20) 24 (80)

Female 112(78.9) 79 (70.5) 33 (29.5)

Age(yrs), Mean(SD) 14.64 § 1.536 14.47 § 1.493 14.89 § 1.578 2.632 0.107

Grade, N(%) 2.262 0.133

Junior high school 95(66.9) 61(71.8) 34(59.6)

Senior high school 47(33.1) 24(28.2) 23(40.4)

FAD total scores, Mean(SD) 148.20 § 19.416 151.36 § 18.641 143.47 § 19.749 2.414 0.017

PS 14.65 § 2.247 14.72 § 2.229 14.56 § 2.291 0.405 0.686

CM 23.88 § 4.140 24.74 § 3.968 22.60 § 4.092 3.118 0.002

RL 26.20 § 4.766 26.66 § 4.905 25.51 § 4.504 1.415 0.159

AR 15.99 § 2.943 16.41 § 2.851 15.37 § 2.992 2.096 0.038

AI 16.82 § 2.786 16.95 § 2.760 16.63 § 2.839 0.672 0.502

BC 21.17 § 2.590 21.53 § 2.510 20.63 § 2.636 2.048 0.042

GF 29.54 § 6.392 30.35 § 6.462 28.32 § 6.142 1.878 0.062

HAMD-24, Hamilton rating scale for depression-24; FAD, family assessment device; PS, problem solving; CM, communication; RL, roles; AR,

affective responsiveness; AI, affective involvement; BC, behaviour control; GF, general functioning.
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as a risk factor, the probability of adolescents developing
NSSI behaviour increased by 857.6% (OR-1 = 8.576) . With
the FAD total score as a risk factor, the probability of adoles-
cents developing NSSI behaviour increased by 2.2% (OR-
1 = 0.022). With CM, compared with other samples, the
probability of adolescents developing NSSI behaviour
increased by 14.6% (OR-1 = 0.146). With AR, the probability
of adolescents developing NSSI behaviour increased by 13.2%
(OR-1 = 0.132) relative to other samples. The probability of
NSSI behaviour in adolescents was increased by 15% (OR-
1 = 0.150) compared with other samples in BC (see Table 2).

Prediction model

Through stepwise regression, with NSSI as the dependent
variable and the subfactors that are statistically significant
mentioned in Table 1 as the independent variable, multifac-
tor logistic regression was included to construct a nomogram
graph of the logistic regression prediction model to predict
the risk of NSSI (see Fig. 1). A nomogram model was devel-
oped to predict the risk of NSSI based on the previous signifi-
cant factors in the binary logistic regression analyses,
including SEX, FAD, CM, AR, and BC. In the prediction model,
the corresponding scores of the above variables were added

to the nomogram model to obtain the total points, which
was ultimately converted to the probability of adolescents
developing NSSI (from 0 to 100%).

Evaluation of the logistic regression prediction

model

According to the ROC graph of the logistic regression predic-
tion model, AUC=0.772, P<0.001, and 95% CI=(0.694,
0.851). According to the calculation of sensitivity and speci-
ficity, the maximum Youden index = 0.467, the optimal cut-
off point = 0.597, the sensitivity = 0.835, and the specific-
ity = 0.368 (see Fig. 2).

Discussion

Currently, NSSI remains prevalent among adolescents in vari-
ous countries and is recognized as a significant public health
concern affecting their physical and mental well-being.25 Of
particular note is the increasing trend of NSSI among adoles-
cents since the outbreak of the COVID-19 pandemic world-
wide.26 This alarming trend has garnered the attention of
scholars nationally and internationally. The central aim of

Table 2 Logistic regression analysis of NSSI and Non-NSSI groups and impact factors.

Regression factor B OR 95% CI P-value

Sex 2.259 9.576 3.585−25.578 <0.001

FAD 0.022 1.022 1.003−1.041 0.020

CM 0.136 1.146 1.046−1.255 0.004

AR 0.124 1.132 1.005−1.275 0.041

BC 0.139 1.150 1.003−1.318 0.045

FAD, family function total scores; CM, communication; AR, affective responsiveness; BC, behaviour control.

Figure 1 The Nomogram graph predicts the risk probability of NSSI due to various factors. FAD, Family Function Total Scores; CM,

Communication; AR, Affective Responsiveness; BC, Behaviour Control.
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the present study was to investigate the potential link
between family functioning and the history of NSSI among
patients diagnosed with mood disorders. Our findings suggest
that, in 142 participants (30 males and 112 females), there
was a significant correlation between gender and NSSI, with
the incidence of NSSI in female adolescents being higher
than that in male adolescents. Moreover, our analysis indi-
cates that specific dimensions of family functioning, includ-
ing communication, affective response, and behavioural
control, may contribute to the onset of NSSI in this popula-
tion, thus advancing the current understanding of this com-
plex phenomenon in the literature.

This study showed that adolescents who engage in NSSI
generally have worse family functioning, as indicated by
higher FAD total scores than non-NSSI adolescents. This high-
lights the importance of family functioning in preventing
NSSI. Early life experiences within the family, are known to
play a critical role in shaping adolescent character and
behaviour.27 The family plays an essential role in the occur-
rence, development, and cessation of NSSI behaviour.18

After conducting our analysis, we found that female ado-
lescents are more likely to develop NSSI and that there is no
obvious correlation between age and NSSI which differs from
previous studies that have examined the relationship
between age and NSSI. For example, Plener et al.8 found
that the NSSI rate peaks at age 15, while other longitudinal
studies have shown a decline in NSSI from adolescence to
adulthood.28,29 We believe that the discrepancies between
our findings and those of previous studies may be due to the
limitations in the quantity and distribution of participants
involved in our study. Additionally, some potential patients
with NSSI may not have sought psychological intervention
promptly, which could have biased our results against previ-
ous studies on NSSI and age. When examining the literature

on the relationship between gender and NSSI, we found that
different studies have shown different conclusions. The
results of a meta-analysis show that females are at a higher
risk of engaging in NSSI than males. However, epidemiologi-
cal studies suggest that the effect size may be small.30 Other
research has shown that the gender difference in NSSI is not
static, with the gap widening in mid-adolescence and gradu-
ally disappearing by early adulthood.31 We believe that the
reason females are at a higher risk of developing NSSI than
males may be due to the diversity of biological factors, such
as differences in hormones such as testosterone and oestra-
diol, which may influence gendered engagement in NSSI.32

Other factors may also play a role in gender-related NSSI,
such as the socialization of emotions. Previous research has
shown that women report engaging in emotion regulation
strategies more often than men and that their ways of deal-
ing with emotions may increase the risk of NSSI, for exam-
ple, when women engage in rumination.32−34

Our results revealed that adolescents in the NSSI group
scored significantly higher on the Communication subscale
than those in the non-NSSI group. This finding supports previ-
ous research that indicates that poor family communication
is associated with adolescent self-injury.35 A meta-analysis
of 92 studies further suggests that negative interactions
between parents contribute significantly to children’s prob-
lems.36 In China’s rapidly developing society, the prevalence
of NSSI among adolescents is on the rise due to the lack of
communication with parents resulting from their absence in
large cities for work.37 Improving parent-adolescent commu-
nication is essential for reducing the incidence of mental
health problems in adolescents.38 Hilt & Prinstein et al. 39

reported that poor communication with fathers increases
the risk of NSSI in intact families. This highlights the impor-
tance of studying the relationship between every family

Figure 2 A receiver operating characteristic (ROC) curve of NSSI behavior of Chinese adolescents with mood disorders based on

family functioning. It connects coordinate points with 1 - specificity (= false positive rate) as the x-axis and sensitivity as the y-axis at

all cut-off values measured from the test results.

The European Journal of Psychiatry 38 (2024) 100226

5



member and adolescents explicitly to further understand
the association between family functioning and NSSI. In the
era of the internet, adolescents often seek emotional
catharsis online when there is not good communication
within the family. Brown’s 40 analysis showed that pictures
and written communication about NSSI are prevalent online.
Adolescents search for others who share similar experiences
to find comfort, but this can lead to more severe NSSI behav-
iours and the development of "social infection" through col-
lective NSSI behaviours.

We also found that the scores of Affective Responsiveness
were significantly higher in the NSSI group, as in Kim’s previ-
ous study.41 This finding supports a strong correlation
between the degree to which adolescents respond emotion-
ally to stimuli and NSSI.42 Adolescents with NSSI showed
lower emotional awareness when processing negative emo-
tions, which is generally accepted as a means of eliminating
negative emotions and relieving pressure.3,43 The lack of
emotional awareness can be attributed to the home environ-
ment, particularly the emotional responsiveness of family
members. Fruzzetti et al. 44 describe a complex interaction
between the emotion regulation problems of a child and the
reaction of family members to their behaviour. When the
expression of positive emotions of adolescents is ignored by
family members, they become negative. The deterioration
of family functioning leads to vicious changes in adolescent
emotional regulation, which in turn strengthens adoles-
cents’ adaptation to undesirable emotional patterns. The
construction of corresponding emotional responses with
others is crucial for adolescents to adapt to society.45 Ado-
lescents who have poor affective responsiveness due to
family dysfunction may encounter problems in their rela-
tionships with society in the future.

Our results suggest that family members should keep an
eye on their family’s behavioural control of adolescents.
Adolescents with NSSI face more behavioural control during
their parents’ upbringing.46 However, inconsistent results
have been found regarding parental behavioural control,
possibly due to different measures used to assess behaviou-
ral control and different definitions.47,48 Parental involve-
ment in changing their parenting and behaviour styles after
learning about NSSI in their children has been found to
reduce the incidence of NSSI in children.49 Xu Wang 50 found
that adjusting parents’ negative perceptions and behaviou-
ral patterns of NSSI is beneficial in reducing adolescent-par-
ent conflict and preventing NSSI. Adolescents with long
experiences of control often have difficulty regulating their
emotions, and may be impulsive when encountering
difficulties.41,51 NSSI behaviour is considered an inappropri-
ate way to cope with negative emotions.52,53 and often
occurs following experiences of anxiety, insecurity, fear, and
sadness. In the absence of effective coping strategies, ado-
lescents may resort to self-injury as a means of managing
their emotions.

In summary, our investigation revealed that patients
diagnosed with mood disorders who engaged in NSSI exhib-
ited poorer family functioning. This discrepancy was particu-
larly evident in areas of communication, affective response,
and behavioural control. Notably, female adolescents were
more likely to exhibit NSSI behaviour than their male coun-
terparts. We observed a positive correlation between the
degree of impaired family function and the likelihood of

future NSSI. We anticipate that our findings will hold consid-
erable practical implications for identifying and providing
timely interventions for individuals who exhibit NSSI behav-
iour in the future.

Limitations

Several limitations should be acknowledged in this study.
First, the participants were solely recruited from a single
hospital, thus the generalizability of findings to adolescents
in other regions remains uncertain. Additionally, the age
range of participants was limited to 12−17 years old, which
may impact the generalizability of results to a wider age
range. There were significantly fewer male subjects in the
NSSI group, which could limit the explanation of the results
for male patients. Second, due to the cross-sectional design
of the study, it is not possible to establish a causal relation-
ship between NSSI and family function. Future research
should incorporate mediation analysis to investigate the role
of mood disorders in this relationship.

Conclusion

Although current research has shown that family functioning
plays a role in nonsuicidal self-injury, communication, affec-
tive responsiveness, and behaviour control clearly occupy a
more important position. In addition, gender seems to be an
important influencing factor for adolescent NSSI behaviour.
We hope that this study can make the public aware of the
importance of the above three aspects of family functioning,
and call on society or the country to take necessary guidance
measures for the improvement of adolescent family func-
tioning in the early stages.
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