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The prevalence of SCT in China, 
its comorbidity with ADHD and its 
association with life events 
and parental‑rearing behaviors
Fenghua Li 1,3, Jie Luo 2,3, Yanjie Qi 2, Huanhuan Huang 2, Yuanzhen Wu 2, Gaoyang Xu 2, 
Zhengkui Liu 1, Fan He 2* & Yi Zheng 2*

Although sluggish cognitive tempo (SCT) symptoms are often observed in children with attention 
deficit hyperactivity disorder (ADHD), an increasing number of studies have highlighted its 
uniqueness. Nevertheless, no national survey on SCT among children and adolescents has been 
conducted in China. Hence, this research aims to study SCT in China and to evaluate the differences 
between SCT and ADHD symptoms by comparing their risk factors in terms of life events (LE) and 
parental rearing behaviors (PRB). This cross‑sectional study used data from a survey on 71,929 
children and adolescents in 5 province‑level regions in China to study the incidence and demographic 
information of SCT in the Chinese population. Subsequently, the study investigated the comorbidity 
of ADHD and SCT, and conducted three logistic regressions on the LE and PRB scores to predict 
whether participants develop symptoms of ADHD or SCT, or neither symptom. 6658 participants 
were allocated into the SCT group, and the weighted point prevalence of SCT was 9.78%. 36.34% of 
participants with ADHD (n = 676) were found to demonstrate SCT symptoms, whereas no statistically 
significant difference was observed in its comorbidity to the three ADHD subtypes (χ2 = 1.668, p > 0.05, 
Δ = 2). The regression results on the presence or absence of ADHD revealed paternal excessive‑
interference and rejection, and maternal favoring were associated with ADHD diagnosis, whereas 
paternal punishment and favoring and maternal emotional warmth was related to the absence of 
ADHD symptoms. Academic stress and maternal excessive‑interference were associated with SCT 
symptoms, and maternal emotional warmth associated with SCT absence. Concerning the presence 
of ADHD‑only or SCT‑only symptoms, LE adaptation was found to relate to SCT‑only symptoms, 
while PRB paternal rejection and maternal favoring were associated with ADHD‑only symptoms. 
While evidencing the high prevalence of SCT in China, our findings supported that although ADHD 
and SCT were highly comorbid, they may be considered two independent disorders with different risk 
factors. Specifically, participants with SCT symptoms are more vulnerable to stress from LE and tend 
to face more maladjustment than ADHD and normally‑developing participants, and maternal rearing 
behaviours are the key factors to SCT symptoms. SCT brings global challenges in its diagnosis and 
treatment, and the challenge is more severe in a mentally stressful environment. Therefore, stress 
management and SCT etiology studies are recommended.

Sluggish cognitive tempo (SCT) was recognized as a sub-phenotype of attention deficit hyperactivity disorder 
(ADHD) inattentive subtype. However, although SCT has not yet been defined an independent  disorder1, evi-
dence from factor analyses of prior studies has revealed significant differences between symptoms of ADHD 
and  SCT2. Specifically, a mutual variance of 25–36% was observed in ADHD-Inattentive and SCT, which implies 
the symptom clusters are related but not collinearly  correlated3. Barkley reported that 59% of children with SCT 
were diagnosed to develop ADHD symptoms, while 39% of children with ADHD scored high in SCT  symptoms2. 
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Indeed, symptoms of SCT were found poorly correlated with symptoms of hyperactive-impulsive type  ADHD4. 
A study demonstrated once symptoms of hyperactive-impulsive type ADHD were removed, no statistically 
significant correlation could be observed between ADHD and  SCT5.

Meanwhile, existing studies have further highlighted that exclusive symptoms of SCT as lethargy, difficulty 
in initiating and sustaining effort, physical underactivity, excessive daydreaming, poor memory retrieval, and 
easy confusion or mental  fogginess6,7, and none of them are key symptoms of ADHD. Moreover, the symptom 
differences between SCT and ADHD were observed via multiple measurements, such as ratings of parents and 
teachers, school-based behavior monitoring, clinical behavior monitoring,  etc8. Although no study has investi-
gated the extent to which SCT can be regarded as an independent disorder in China, studies in both Western and 
Eastern cultures have been establishing the cross-cultural validity of distinctive SCT  symptoms9–14. Particularly, 
SCT has been studied not only in cultures rooted in individualism, but also in cultures that are similar to China in 
terms of the roots in Confucianism and collectivism (e.g., South  Korea10). Notably, the distinctive characteristics 
of SCT were found based on both children and the self-reported assessment of senior groups, such as college stu-
dents and adults, further indicating that SCT is a stable independent disorder to a greater  extent15. Results from a 
recent meta-analysis demonstrated strong evidence for both internal and external validity of SCT by employing 
demographic information, internalization/externalization problems assessment results, cognitive dysfunctions 
and connections between cognition and neuropsychological  functions16. More importantly, many studies have 
proffered the biological differences between SCT and ADHD. For instance, research has provided evidence that 
SCT symptoms are relevant to abnormal activities in the networks on orienting and attention shifting, whereas 
ADHD was found to be associated with abnormalities in the network on executive  functions17. In terms of brain 
structures, SCT symptoms were relevant to altered frontal lobe anatomy in terms of the increased volume in 
terms of the anomalously large cortical regions, which indicates immaturities in functional  connectivity18,19. This 
contrasted significantly with the brain anatomy and functional abnormalities of individuals developing ADHD, 
highlighting the distinctions between the two disorders. Taken together, it may be considered that the uniqueness 
of SCT has been widely evidenced by neuroimaging and heart rate variability  studies20,21.

Beyond neurocognitive and biological explanations for SCT and ADHD, nurture factors to the development 
of their symptoms have received increasing attention. Particularly, although ADHD is largely considered a neuro-
cognitive condition, factors of school and family environment have been evidenced to play significant roles (i.e., 
either directly or indirectly through gene-environment interactions) in whether the symptoms develop to be more 
impairing. Based on existing findings, life events (LE) and parental rearing behaviors (PRB) have been underlined 
as two environmental risk factors for  ADHD22–25. To explain, LE refers to events related to threatening stressors or 
the adjustments for restoring normal life. Prior studies showed children with ADHD experienced more conflicts 
in LE than normally developing  children26. As a result, the elevated level of stress imposed by LE, such as suffering 
from a serious illness or transferring to another school, would have a great impact on the development of children 
with ADHD. In PRB, earlier studies reported positive and gentle PRB correlated with improved psychological 
resilience children and reduced occurrence of mental disorders, including  ADHD27. While negative and careless 
PRB were also found to be positively associated with increased occurrence of  ADHD28.

Regarding SCT, twin studies have evidenced that SCT could be explained by environmental factors more 
prominently than neurocognitive factors, highlighting its partially distinct etiological patterns to  ADHD29. 
Therefore, it is reasonable to hypothesize that LE and PRB would affect patients with ADHD and SCT differently. 
However, no literature to our knowledge has studied specific environmental risk factors such as LE or PRB for 
SCT. Based on the generally high relevance of PRB and LE to mental disorder  symptoms27, PRB and LE may be 
appropriate perspectives to explore SCT. In addition, as stated above, despite the increasing cross-cultural valid-
ity and internal reliability of SCT established from samples in countries with various cultural  backgrounds9–14, 
limited research has studied whether SCT can be considered independent within Chinese cultural backgrounds.

Overall, although SCT has not yet been defined as an independent disorder, existing evidence has suggested 
its potential independence. However, limited research has studied SCT in China. This suggests that the prevalence 
of SCT and the demographic information of the Chinese population developing this disorder remains largely 
unexplored, leaving difficulties in evaluating the importance of SCT research in China. Therefore, the first aim 
of the current study was (1) to investigate the prevalence and the demographic characteristics of SCT in Chinese 
children and adolescents by age, gender and comorbidity to the three ADHD subtypes. In addition, considering 
limited research has investigated the distinctions between SCT and ADHD by the environmental risk factors, 
we also aimed (2) to evaluate if SCT can be considered as an independent disorder in China by assessing the 
associations between the presence or absence of ADHD or SCT and the two primary independent variables in 
terms of LE and PRB.

Materials and methods
Study design
This study used data from a large-scale mental disorder survey for children and adolescents in China. There 
were two phases in this study (Fig. 1). In Phase I, researchers collected data by using the Sluggish Cognitive 
Tempo-Children Behavior Checklist (SCT-CBCL) from 71,929 participants aged 6–16 in 5 province-level regions 
(Beijing, Liaoning, Jiangsu, Hunan, Sichuan). We obtained the incidence and distribution of age and gender of 
SCT. In Phase II, the diagnosis of ADHD was made following the DSM-IV by two psychiatrists with at least the 
title of deputy chief physician. Based on the diagnoses, we investigated the comorbidity of ADHD and SCT. LE 
and PRB data were also collected from Hunan and Sichuan. After excluding participants developing comorbid 
ADHD and SCT symptoms, we allocated participants into either the ADHD-only group (i.e., participants with 
only ADHD symptoms), the SCT-only group (i.e., participants with only SCT symptoms) or the control group 
(i.e., participants who had not been diagnosed to develop any physical or psychological disorder). According to 
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the second research aim, the dependent variable was the three groups, and the independent variables were the 
dimension scores of LE and PRB assessments.

To keep the homogeneity and the 1:1 sample size, participants were matched by province, age and gender 
in Phase II investigations on SCT and ADHD presence or absence. In matching every pair of participants, we 
focused on the group with a relatively small size, and all participants in the group with a relatively large size were 
considered as candidates to be matched. Specifically, we matched one individual from the larger group to the one 
participant selected from the smaller group. The selection followed a condition priority order of province, age and 
gender. Once a participant was selected, they would be removed from the candidate list to ensure no participant 
would be selected repeatedly. This process continued until we found the final pair of participants with all the 
conditions matched. If the matching conditions of province or gender cannot be fulfilled, the condition would 
be ignored, and the next condition selection would be performed in the one of the prior levels to the current 
subset. If the age condition is not fulfilled, individuals with the closest age would be selected for the next condi-
tion matching. All participants and their parents signed consent forms before taking part in the study. This study 
was approved by the Ethics Committee of Beijing Anding Hospital, Capital Medical University (2012BAI01B02).

SCT‑CBCL
SCT-CBCL (Sluggish Cognitive Tempo-Children Behavior Checklist) has been widely used in prior SCT studies. 
It has 4 items selected from  CBCL30, including: 13 (confused/seems in a fog), 17 (daydreams), 80 (stares blankly) 
and 102 (underactive). The items were presented on a 3-point scale of 0 (not true), 1 (somewhat or sometimes 
true) and 2 (very true or often true). The total score ranged from 0 to 8, and larger total scores indicate more 
severe SCT symptoms. In our study, the Cronbach’s Alpha of this scale was 0.7.

EMBU
EMBU (Egna Minnen Betraffande Uppfostran) is an assessment tool for PRB. The Chinese version of EMBU is a 
4-point Likert scale with 66  items31. 58 items on 6 factors reflected the rearing behaviors of the father, including 
Emotional Warmth (i.e., acceptance and recognition, frequent praise, unconditional love, support and affection 
for the child), Severe Punishment (i.e., harsh disciplinary behavior, often through verbal or physical violence, to 
restrain the child’s behavior), Excessive interference (i.e., controlling behavior, excessive demands on the child), 
Favoring (i.e., more special care for the child, usually with more parental attention and indulgence than other 
siblings), Rejecting (i.e., hostility, punishment, derogation and blame towards the child) and Overly-protecting 
(i.e., fears and anxieties, feelings of guilt and intrusions about the child’s safety and health). There were also 57 
items on 5 factors related to maternal rearing behaviours. The 5 factors are warm and affectionate, excessively 
interfering, rejecting, punishing and severe, and favoring. Participants rated 1 for “never”, 2 for “yes but seldom”, 
3 for “yes, often” and 4 for “yes, always” on each item, and the score on each factor was calculated by the sum 
of all relevant items under it. The Cronbach’s α was between 0.717 and 0.893, and the test–retest reliability was 
between 0.725 and 0.871.
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Figure 1.  Study profile.
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ASLEC
ASLEC (Adolescents Self-Rating Life Events Checklist) was adapted from the psychological and physiological 
characteristics of Chinese youth in 1987 by Liu et al.32. There were 27 items in total, and all items were designed 
to measure the impact of common stress sources referring to participants’ experiences during the last 12 months. 
Five factors were assessed by this 5-point Likert scale, including Adaptation (change in habits, discomfort with 
the process of leaving or rebuilding intimate relationships), Loss (loss of finances; death of a friend or relative), 
Punishment (punishment and criticism at school or home), Interpersonal Relationship (being ostracized in 
interpersonal relationships, encountering disputes, and having unfavorable interactions with people), Academic 
Stress (study pressure, exam failure, strict study requirements from parents). High scores on the scales indicate 
more intense stress. ASLEC has been widely used in LE impact assessment in China. The Cronbach α of ASLEC 
is 0.91, and the comparative fit index is 0.9.

Data analytic plan
In Phase I, we used the SCT-CBCL score at the top 5 percentile as the cutoff  score18. Participants who scored 
greater than the cutoff score were considered to develop SCT symptoms. The point-weighted prevalence of SCT 
was also acquired. The overall sampling weights for participants in Phase I were the products of the sampling 
weights of each participants’ provincial region, prefectural division, county/district, school, and class. Individuals 
who withdrew or whose primary caregivers failed to finished the rating scale were treated as nonrespondents, 
and relevant adjustment was included in the poststratification process. The reciprocal of response rate in the 
corresponding demographic sub-group of each participant were used as their nonresponse  weights33. SCT preva-
lence distributions in age spans and genders were obtained, and a chi-square test was carried out to find if the 
prevalence was different in males and females. In Phase II, the age difference between ADHD and SCT groups 
was inspected with a t-test. Comorbidity information of ADHD and SCT was acquired, and the SCT comorbid-
ity rates in subtypes of ADHD were compared by using chi-square tests. Finally, three logistic regressions were 
conducted for LE and PRB scores on the presence or absence of ADHD and/or SCT symptoms. Specifically, 
the associations between the two primary independent variables and the presence or absence of ADHD-only 
symptoms, SCT-only symptoms and the presence of ADHD-only or SCT-only symptoms were assessed respec-
tively. Dimension scores on ALSEC (punishment, loss, interpersonal relationship, academic stress, adaptation) 
and factor scores on EMBU (emotional warmth, severe punishment, excessive interference, favoring, rejecting 
and overly-protecting of father and mother) were used as independent variables, and the dependent variables 
were the groups. The backward step-wise method was applied in the fittings of the regression models to find the 
variable combinations for the best-fit models. Analyses of variance were also carried out for the regressions. All 
the statistics were done with the R language, version 3.5.1.

Ethics approval and consent to participate
The project was approved by the Ethics Committee of Beijing Anding Hospital (201743FS-2) and performed in 
accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments. 
All subjects and their parents signed an informed consent form before joining the trial.

Results
A total of 71,929 children and adolescents aged 6–16 were recruited (MAge = 11.48 ± 2.84), and the sample con-
sisted of 36,430 male and 35,499 female participants. 6658 participants (MAge = 12.68 ± 2.56) were allocated into 
the SCT group. The mean score on SCT-CBCL was found to be 0.736 (SD = 1.19), and the weighted point 
prevalence of SCT was 9.78%. Among participants in the SCT group, 3442 were male (MAge = 12.56 ± 2.64) and 
3216 were female (MAge = 12.81 ± 2.48). There were significantly more male participants with SCT compared to 
female participants, χ2 = 4.047, p = 0.044, Δ = 2. The distributions of males and females stratified by age spans are 
presented in Fig. 2.

In Sichuan and Hunan provinces, 1860 participants (MAge = 10.08 ± 2.81) were diagnosed to have ADHD 
symptoms. Among them, 551, 930 and 379 participants were diagnosed for ADHD-combined type, ADHD-
Inattentive type ADHD-hyperactive-impulsive respectively. Among participants with ADHD, 676 were found 
to develop SCT symptoms, contributing to 36.34% of all ADHD diagnoses. In terms of the comorbidity, SCT 
symptoms were found in 202 participants with ADHD-combined, 339 with ADHD-inattentive and 135 with 
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Figure 2.  Distributions of male and female stratified by age spans.



5

Vol.:(0123456789)

Scientific Reports |        (2023) 13:16946  | https://doi.org/10.1038/s41598-023-43225-4

www.nature.com/scientificreports/

ADHD-hyperactive-impulsive symptoms. No statistically significant difference was observed in the comorbidity 
of SCT and the three ADHD subtypes (χ2 = 1.668, p > 0.05, Δ = 2). Based on the SCT-CBCL scale, we identified 
2434 patients with SCT and the co-morbidity rate of SCT to ADHD was found to be 27.77%. Participants with 
SCT symptoms (MAge = 12.83 ± 2.66) were found to be significantly older than those who developed ADHD 
symptoms (MAge = 10.51 ± 2.75), p < 0.001.

Among participants from the two provinces, 1184 were allocated to the ADHD-only group and 119 were 
allocated to the SCT-only group. Table 1 shows the demographic information and comparisons for the partici-
pants in these groups and their matched control groups. Subsequently, Table 2 shows the regression results of 
ADHD-only and control groups. It reveals high scores on PRB factors of excessive interference and rejection 
from the father and favoring from the mother were associated with ADHD diagnosis; whereas low scores on 
punishment and favoring from the father, emotional warmth from the mother, and LE factors of interpersonal 
relationship were associated with ADHD diagnosis. Table 3 shows the regression results of SCT-only and control 
groups. It indicates high scores on the LE factor of academic stress and PRB factor of excessive-interference from 
the mother were associated with SCT symptoms, and low scores on the PRB factor of emotional warmth from 
the mother were related to SCT symptom. Table 4 depicts the regression results of ADHD-only and SCT-only. 
High scores on the LE factor of adaptation were observed to be associated with SCT-only symptoms, while high 
scores on PRB factors of rejection from the father and warmth and affection from the mother were associated 
with ADHD-only diagnosis.

Table 1.  Demographic information and comparisons for the participants. Significance code: *p < 0.05, 
**p < 0.01, ***p < 0.001.

ADHD-CON SCT-CON SCT-ADHD

ADHD CON t/χ2 p SCT CON t/χ2 p SCT ADHD t/χ2 p

Age (M ± SD) 10.51 ± 2.75 10.50 ± 2.31 0.086 0.931 12.83 ± 2.66 12.75 ± 2.66 0.301 0.763 12.83 ± 2.66 10.51 ± 2.75 11.26 < 0.001***

Gender (male/female) 1071/426 1077/420 0.059 0.808 104/95 103/96 0.01 0.92 104/95 1071/426 30.69 < 0.001***

Table 2.  Regression results on ADHD presence or absence LE life events, PRB parental rearing behaviors, F 
father, M mother, SE standard error. Significance code: *p < 0.05, **p < 0.01, ***p < 0.001.

Variables Estimate SE z p

LE

 Interpersonal relationship 0.061 0.012 4.841 < 0.001***

PRB

 F-emotional warmth 0.015 0.008 1.848 0.065

 F-severe punishment − 0.021 0.009 − 2.389 0.017*

 F-excessive-interference 0.061 0.015 4.054 < 0.001***

 F-favoring − 0.123 0.041 − 2.986 0.003**

 F-rejection 0.039 0.019 2.017 0.044*

 M-emotional warmth − 0.028 0.008 − 3.443 < 0.001***

 M-favoring 0.100 0.034 2.984 0.003**

Table 3.  Regression results on SCT presence or absence. LE life events, PRB parental rearing behaviors, F 
father, M mother, SE standard error. Significance code: *p < 0.05, **p < 0.01, ***p < 0.001.

Variables Estimate SE z p

LE

 Punishment − 0.055 0.031 − 1.779 0.075

 Academic stress 0.119 0.052 2.296 0.022*

PRB

 F-emotional warmth 0.030 0.020 1.489 0.137

 M-emotional warmth − 0.044 0.021 − 2.050 0.040*

 M-excessive interference 0.064 0.023 2.804 0.005**

 M-rejection − 0.041 0.026 − 1.586 0.113
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Discussion
In this study, we employed a nation-wide mental health survey dataset and investigated the prevalence and age 
distribution of SCT, as well as its comorbidity with ADHD symptoms. We also compared the differences between 
SCT and ADHD in terms of LE and PRB measured by ASLEC and EMBU with data from two provinces. The 
result showed that, with the score at the top 5 percentile as the cutoff score, the point prevalence of SCT was 
9.78% in China. In addition, our results were in line with prior findings that although ADHD and SCT had a 
great overlap in participants, there are significant differences between ADHD and SCT particularly in terms of 
LE and PRB.

The high point prevalence of 9.78% underlined SCT as one of the most prevalent mental disorders in Chinese 
children and  adolescents33. Also, 9.78% can be regarded as one of the highest point prevalence data among all 
surveys on SCT worldwide. Meanwhile, we found no statistically significant difference between the comorbid-
ity rates of SCT and the three ADHD subtypes, corresponding to the result of an SCT survey conducted in the 
United  States7. In addition, in line with prior  studies16, the average age of participants with ADHD was found 
to be younger than that of participants with SCT in this study. Hence, our findings support that although SCT 
is closely related to ADHD, it demonstrates uniqueness to a greater extent. In China, SCT has not been well 
recognized as a distinct disorder. Instead, it has been treated as ADHD in most cases. However, no evidence has 
suggested that the first-line medication treatment for ADHD, such as methylphenidate, was also effective for 
SCT. Notably, this indicates serious problems of misdiagnosis and mistreatment under the condition of high 
SCT prevalence are to be  solved34,35. Although this study was conducted in China, based on the cross-cultural 
validity illustrated in our introduction, we also highlight the distinction of SCT from ADHD as a problem to be 
raised for global mental health.

A new finding from the regression results for LE on SCT absence or presence was that greater academic stress 
was associated with SCT symptoms. Learning ability decrease has been proposed as inevitable for individuals 
with  SCT36, and it was within our expectations to find participants with SCT being sensitive to academic stress. 
While Becker et al.37 reported lower study ability in college students was associated with SCT, one study on cog-
nitive ability also reported that lower performance in mathematics and writing were correlated to symptoms of 
SCT except for  daydreaming38 Moreover, another study conducted with college students found that SCT may be 
relevant to distinctive self-regulated learning  strategies39. Taken together, our research confirms academic stress 
as a risk factor for the presence of SCT symptoms in Chinese children and adolescents, extending the external 
validity of previous findings. More importantly, the findings of the current study highlight that adaptation 
scores demonstrated a positive relationship to SCT exclusively for ADHD symptoms. A potential explanation 
for this may be that SCT is dominated by internalization rather than externalization symptoms. As previously 
known, maladjustment is strongly correlated with anxiety, which is often manifested as worries and fears of 
external uncontrollable factors. Existing studies have also revealed that SCT was more associated with anxiety 
and depression symptoms occurrences than  ADHD40. Corresponding to Sevincok et al. who proposed that while 
the externalization symptoms were related to  ADHD41, SCT was more associated with internalization symptoms 
more prominently, findings in our research provide further empirical support on the distinctions between ADHD 
and SCT. Results from the regression analysis on LE and ADHD presence or absence also highlighted interper-
sonal relationship as another risk factor for ADHD diagnosis. This corresponds to results from existing studies 
evidencing that children and adolescents with ADHD have a greater chance of encountering problems in social 
communication. Specifically, children with ADHD are more vulnerable to attacks from peers and have poorer-
quality  friendship42. On one hand, this could be related to the symptoms of ADHD, that inhibition deficiency may 
lead to impulsivity and overacting to unpleasant stimulations, bringing conflicts and worsening interpersonal 
 relationships43. On the other hand, impairments in peer relationships also in turn lead to increases in inattention 
and hyperactivity or impulsivity in children with ADHD irrespective of age and  gender44. Taken together, our 
findings provided further support for the vicious cycle of ADHD symptoms and poor interpersonal relationship.

Regarding PRB, both fathers’ and mothers’ parenting styles were associated with ADHD diagnosis, while 
only maternal parenting factors (i.e., emotional warmth and excessive interference) were associated with SCT 
symptoms. Furthermore, no PRB factor was observed to predict SCT diagnosis based on the logistic regression 
results to the SCT-only and ADHD-only groups. This indicates that mothers’ parenting behaviors are more 

Table 4.  Regression results on SCT-only presence or ADHD-only presence. LE life events, PRB parental 
rearing behaviors, F father, M mother, SE standard error. Significance code: *p < 0.05, **p < 0.01, ***p < 0.001.

Variables Estimate SE z p

LE

 Punishment − 0.051 0.029 − 1.772 0.076

 Interpersonal relationship − 0.068 0.042 − 1.620 0.105

 Adaptation 0.091 0.037 2.444 0.015*

PRB

 F-favoring 0.152 0.078 1.953 0.051

 F-rejection − 0.061 0.028 − 2.178 0.029*

 M-favoring − 0.139 0.061 − 2.247 0.025*
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important than that of fathers to SCT children and adolescents. Also, the results of our study highlight the lack 
of emotional warmth and excessive interference from mothers as critical risk factors for SCT symptoms.

Similar to many other countries and regions, father and mother play different roles in Chinese families. 
Specifically, previous studies have summarized the family roles in the traditional Chinese culture as “severe 
father and kind mother” (SFKM)45. This could be a possible explanation for the strong impact of fathers’ PRB on 
ADHD as well as its missing impact on SCT symptoms. To explain, children and adolescents with ADHD usually 
exhibit more externalization symptoms such as impulsivity and disobedience to the punishment and disciplines 
of “severe fathers”, whereas internalization symptoms demonstrated by individuals with SCT may result in fewer 
conflicts with parents, and so appear more relevant to the cares and interference received from “kind mothers”. 
The SFKM positioning may also explain why the PRB factors of favoring from father and mother were oppositely 
associated with ADHD diagnosis. Specifically, the differences in terms of parental role allocations may gener-
ate an observation baseline bias that favoring from the father is much rarer than that from the mother. That is, 
more favoring from the mother may also indicate spoiling and indulging impulsivity in the  child46. By contrast, 
the association between high levels of paternal favoring and ADHD diagnosis may be explained by the usual 
lack of special care from fathers in Chinese culture. Another unexpected result from the logistic regression is 
that both favoring and punishment from the father were relevant to the absence of ADHD diagnosis. However, 
this association may be explained by the positivity of stringent paternal regulations in improving children’s 
academic performance. To elaborate, as one of the countries being categorized into the middle and low-end of 
the international division of  labor47, jobs in China require more skill and knowledge to be fulfilled, whereas the 
payment levels remain relatively low. Indeed, this phenomenon has been further intensified by the huge size of 
the Chinese population. Hence, it may be implied from our results that children and adolescents in China are 
expected to follow strict discipline driven by punishment and rewards set by their parents, which allows them 
to achieve better academic outcomes in schools and colleges to secure their future.

One clinical implication based on our findings and knowledge from prior studies is that SCT patients are 
vulnerable to stress and tend to demonstrate maladjustment. Unlike ADHD, SCT symptoms are mostly internal-
izing, and this suggests that the feelings of individuals with SCT may be more easily  overlooked48. Hence, our 
findings call for attention to the emotional feelings and adjustment states of children and adolescents developing 
SCT symptoms, particularly when they are under stressful conditions. Regarding directions for future research, 
the results of this study demonstrated the importance of stress as a risk factor for the developing symptoms of 
ADHD and SCT in multiple ways. From the perspective of etiology, long-term exposure to stress could overly 
activate the hypothalamic–pituitary–adrenal (HPA)  axis49. HPA axis is a system of humoral regulation and stress 
response. It makes adjustments to deal with external threatening conditions by increasing adrenaline levels. This 
stress response helps promote adjustment level for external conditions of individuals, but consistent activation 
of the HPA axis is harmful to the development of nerve cells and accelerate the apoptosis process of nerve  cells50, 
leading to more impairing symptoms of mental  disorders51. As the etiological mechanisms of the different types 
of stress events remain  unclear52, future studies are needed to answer this important question. In addition, a prior 
study reported the impact of LE on ADHD-related DNA methylation and participate in ADHD occurrence via 
epigenetic  mechanism53. Concerning the commonality of ADHD and SCT, whether this process explains SCT 
symptoms is another important question to be studied.

Several limitations of this study should be acknowledged. Firstly, all SCT diagnoses in the current study were 
conducted based on the cutoff line on SCT-CBCL, whereas the SCT-CBCL was finished by families without 
clinician diagnosis. This may indicate a rating bias that could affect the study’s validity. However, professional 
diagnosis can only be available after SCT is well-recognized by the mental health community. Secondly, without 
prior specification of SCT, there is a possible increased type I error in statistics results. Nevertheless, findings 
from Phase II of our research may provide more evidence for the distinction of SCT as an independent disorder. 
With the current large sample size and good culture representativeness of the study, we proffer based on the 
findings of our study that identifying the uniqueness of SCT may not only contribute to the understanding of 
SCT and ADHD, but also inspire the development of their treatments. Lastly, it should be noted that Phase II of 
our research included participants from two rather than all five provinces being studied in Phase I to ensure a 
standardized procedure in LE and PRB data collection. Particularly, excluding data from the other three provinces 
reduced the number of participants in Phase II, and this may affect the population validity to an extent. However, 
the number of remaining participants was still at a satisfactory level.

Conclusion
This study used a nation-wide mental health survey dataset to investigate the point prevalence and the demo-
graphic characteristics of individuals developing SCT symptoms in China. Specifically, we found the point 
prevalence of SCT in China was 9.78%. Moreover, we employed SCT-CBCL, LE and PRB survey results from 
two provinces, which share the participants with the national survey, to investigate the comorbidity of ADHD 
and SCT, as well as the associations between LE, PRB, ADHD and SCT symptoms. The findings of our study 
suggested that although ADHD and SCT were highly comorbid, they may be considered as two independent 
disorders. Particularly, our results indicated SCT patients are vulnerable to stress from LE and tend to demon-
strate maladjustments. It is underlined that their emotional states need to be taken good care of, and maternal 
rearing behavior is the key factor. Overall, SCT brings global challenges in diagnosis and treatment, and the 
challenge is more severe in tight cultures such as China. Hence, we recommend further empirical research on 
stress management and SCT etiology.
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