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Abstract
Background
It is well-established that child maltreatment practiced by parents is associated with adolescent aggression. Emerging evidence has suggested that higher levels of mindful parenting are associated with fewer negative parenting practices. However, the relationships among mindful parenting, child maltreatment, and adolescent aggression remain unclear.

Aim
To examine the association between mindful parenting, child maltreatment, and adolescent aggressive behavior among Chinese parent-adolescent dyads.

Methods
Survey data from 554 Chinese parent-adolescent dyads were used for the analysis. Parents reported mindful parenting, and adolescents reported three forms of child maltreatment (i.e., physical abuse, psychological aggression, and neglect) by their parents and aggressive behavior. Path models were used to analyze whether higher levels of mindful parenting were associated with decreased likelihood of parent-to-adolescent maltreatment that were further related to lower levels of adolescent aggression.

Results
Mindful parenting and its two factors (i.e., interaction with full attention and compassion and acceptance) were associated with lower likelihood of physical abuse and psychological aggression, which were related to decreased levels of adolescent aggressive behavior. Stratified analyses by parent gender showed that the path from interaction with full attention to adolescent aggression through psychological aggression was also significant or marginally significant in both mother-adolescent and father-adolescent dyads. Stratified analyses by adolescent gender demonstrated that the paths from interaction with full attention to physical abuse and psychological aggression were significant, which were also significantly correlated with adolescent aggression among male adolescents, whereas the mindful parenting-child maltreatment-adolescent aggression paths were not significant among female adolescents.

Conclusions
The findings contributed to the existing literature by assessing mindful parenting as a multifaceted construct and exploring the gender differences in the relationships. Gender-tailored interventions to improve mindful parenting, specifically focusing on the parents’ ability of interacting with adolescents providing full attention, compassion, and acceptance may work towards preventing child maltreatment and promoting adolescent behavioral health.
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Background
Aggression is one of the most prevalent and destructive behaviors among adolescents [1]. Adolescent aggression is associated with a variety of adjustment problems, such as substance abuse [2], suicide-related behaviors [3], and antisocial behavior disorder [4], which may pose challenges to public health and safety. Cumulative evidence has consistently indicated that child maltreatment is related to adolescent aggressive behavior [5–7]. This may be because child maltreatment practiced by parents is perceived as rejection and hostility by adolescents and elevates their risk of behavioral problems [8]. Alternatively, according to the social learning theory [9], parents endorsing child maltreatment might provide adolescents with a model of aggressive behavior as a normative way to achieve personal goals [10] and solve interpersonal problems [11], increasing adolescents’ aggressive behavior. Therefore, identifying potential parental factors that contribute to child maltreatment can be meaningful to designate tailored interventions to eliminate such negative parenting practices, and in turn prevent adolescent aggression.
Mindful parenting can be an important parental factor that may be protective against child maltreatment. As a construct of growing interest, mindful parenting is defined as the parenting style that involves paying full attention in parent–child interactions, adopting an attitude of non-judgmental acceptance and compassion toward the self as a parent and the child, developing emotional awareness of the self and the child, and exerting self-regulation in the parenting relationship [12, 13]. Mindful parents tend to assume a present-centered and calm attitude and to exhibit greater levels of acceptance and compassion toward their children, which may reduce negative parenting practice, such as harsh and ineffective discipline [14, 15]. A randomized controlled trial indicated that the programs cultivating mindful parenting had the potential to reduce child abuse potential [16].
In line with this, Duncan et al. proposed a theoretical model of mindful parenting’s effects, which depicted that mindful parenting can promote parents to adopt reasonable parenting practices and establish positive parent–child interactions, and in turn, such positive parent–child interactions ultimately decrease negative outcomes for children [12]. Similarly, the Mindful Parenting Effects Model developed by Ahemaitijiang et al. illustrates that mindful parenting can promote parents to adopt proper parenting strategies and form positive family relationship and atmosphere, which can reduce negative outcomes and improve positive outcomes of their children’s development [17]. These models provide solid theoretical justification for exploring the relationship between mindful parenting and adolescent aggression through child maltreatment.
To our best knowledge, two empirical studies tested this relationship empirically. Both studies reported that higher mindful parenting was associated with fewer negative parenting practices (i.e., hostility, physical control, and lax control), which were related to lower levels of internalizing and externalizing symptoms among adolescents [15, 18]. However, both studies collected data only from parents and failed to collect information from children or other informants. It has been suggested that parent–child agreement on child maltreatment [19] and behavioral problems [20] was low. Therefore, it is necessary to further examine these relationships using the data reported by different informants. In addition, previous studies demonstrated that different factors of mindful parenting were differentially associated with parenting practices and child behaviors [21–23]; however, neither study analyzed the specific association of the different factors of mindful parenting with parenting practices and adolescent behaviors.
Based on the existing theoretical models of mindful parenting [12, 17], the present study aimed to examine the protective role of mindful parenting against child maltreatment and adolescent aggression using data collected from parent-adolescent dyads. More specifically, we tested the path model in which mindful parenting and its different factors first related to three forms of child maltreatment (physical abuse, psychological aggression, and neglect) and further to adolescent aggression, as depicted in the conceptual framework in Fig. 1. We hypothesized that higher levels of mindful parenting were associated with a decreased likelihood of child maltreatment, which was related to lower levels of adolescent aggressive behavior.
In addition, considering that mothers and fathers exhibited different mean levels of mindfulness in parenting [24], and that negative maternal and paternal parenting practices had different effects on adolescent behaviors [25, 26], the path models were explored among mother-adolescent dyads and father-adolescent dyads separately in order to better understand whether the protective role of mindful parenting differed between mothers and fathers. Furthermore, given the sex differences in adolescent aggression [27, 28], we also explored the path models in female adolescents and male adolescents separately, in order to understand whether the correlation of mindful parenting with child maltreatment and adolescent aggression differed between female and male adolescents.
Methods
Study sample
The study used data from a large survey conducted in 2018, which purposively recruited adolescents from a local vocational secondary school located in a disadvantaged county in eastern China to investigate the relationship between childhood adversities and adolescent mental and behavioral health and its possible psychosocial mechanisms. According to the local and national statistical yearbook of 2018 [29, 30], the percentage of rural population (59.5%) in the study area was much higher than the national percentage (40.4%), and the gross domestic product (GDP) per capita (41,291 CNY; approximately 6,370 USD) was much lower than the national average (70,992 CNY; approximately 10,950 USD). In addition, compared with students at regular high schools, those at the selected vocational school had poor academic performance and usually went directly to the job market after graduation instead of pursuing higher education.
A total of 2904 adolescents were recruited for the large survey study. The parents of the adolescents were invited to participate to provide information on mindful parenting, which was hypothesized as a critical protective factor of childhood adversities, and 649 responded. Among the 649 dyads, 554 dyads provided valid responses on three key variables (i.e., mindful parenting, child maltreatment, and aggressive behavior), and were included in the analysis. Of the 554 dyads, 228 were mother-adolescent and 326 were father-adolescent dyads. A comparison between the adolescents included in the study and those excluded showed that the included adolescents were older (t =  − 6.20, p < 0.001), more likely to be female (χ2 = 11.68, p = 0.001) and only child (χ2 = 5.67, p = 0.017), less likely to experience paternal physical abuse (χ2 = 7.50, p = 0.006), and exhibit a lower level of aggression (t = 2.46, p = 0.014, Additional file 1: Table S1). No significant differences in sociodemographic characteristics and mindful parenting were identified between the parents included and excluded in the study, except that the mothers included in this study were more likely to be from rural areas (χ2 = 7.87, p = 0.020, Additional file 1:   Table S2).
Procedure
We first obtained permission from school officials and head teachers for the research assistants to enter the classrooms. The survey was administered during the self-study period to avoid disruption of regular classes. Informed consent was obtained before distributing the questionnaires to the adolescents. Voluntary participation and withdrawal at any point during the survey were emphasized. After completion of the self-administered questionnaires, the adolescents were asked to bring another questionnaire booklet that consisted of informed consent forms and parent-reported questionnaires to one of their parents after school, and to return the completed questionnaires to the research assistants within a week. The researchers’ contact information was also provided in the questionnaires for parents in case they had any questions. The adolescents were compensated with stationery sets for their participation. A total of 649 parents returned informed consent forms and completed the questionnaires. The study was conducted in accordance with Helsinki Declaration and obtained approval from the Ethics Committee of the School of Nursing of Shandong University (ref no. 2018-R-023).
Measures
Aggressive behavior
Adolescents reported their aggressive behavior using the Aggressive Behavior Subscale of the Youth Self Report (YSR, 31). The 17-item Aggressive Behavior Subscale was rated on a 3-point scale (0 = not true, 1 = sometimes true, and 2 = often true). Higher scores indicate more aggressive behavior. The YSR has been validated in Chinese adolescents, showing acceptable to good reliability [32, 33]. In the current study, the Cronbach’s alpha of the subscale was 0.79.
Mindful parenting
The 24-item Chinese version of the Interpersonal Mindfulness in Parenting Scale (IM-P–C, 34) was used to assess mindful parenting by mothers or fathers. Parent participants rated every item on a five-point scale ranging from 1 (never true) to 5 (always true), and high total scale or subscale scores indicate high levels of mindful parenting. The IM-P–C can be classified into four factors, including interaction with full attention (7 items, e.g., “busy thinking while not listening to the child”), compassion and acceptance (8 items, e.g., “caring for the child when he/she feels upset”), self-regulation (6 items, e.g., “trying to keep the balance of own emotion when upset”), and emotional awareness of child (3 items, e.g., “easy to know the child’s feelings”), which were different from the factor structure of the original 31-item IM-P. This was because during the validation process by Pan et al., one item was deleted since it was easily misunderstood with Chinese parents, and six items mainly referring to compassion and acceptance of self were further deleted due to poor corrected item-total correlation and item discriminability [34]. The IM-P–C showed satisfactory to good reliability and good validity among Chinese parents [34]. In the present study, the Cronbach’s alpha was 0.85 for the total scale, 0.61 for the interaction with full attention subscale, 0.82 for the compassion and acceptance subscale, 0.66 for the self-regulation subscale, and 0.38 for the emotional awareness of child subscale.
Child maltreatment
The subscales of psychological aggression (5 items), corporal punishment (5 items), severe physical assault (4 items), very severe physical assault (4 items), and the supplementary subscale of neglect (5 items) in the Chinese version of the Parent–Child Conflict Tactics Scale (CTSPC, 35) were used to assess child maltreatment practiced by fathers and mothers separately in the preceding 12 months on a dichotomized scale (0 = no, 1 = yes) by adolescents. The subscale scores of corporal punishment, severe physical assault, and very severe physical assault were aggregated into one physical abuse score. Sexual abuse was not assessed because sex is a very sensitive topic in Chinese culture and our pilot survey showed that adolescents refused to participate because of items of sexual abuse. Adolescents were regarded as non-physically abused if they rated all items for physical abuse with 0, and otherwise, they were classified as survivors of physical abuse. Similar scoring was applied to identify adolescents with psychological aggression and neglect, respectively. For mother-adolescent dyads, maternal maltreatment was derived, and for father-adolescent dyads, paternal maltreatment was derived. The Chinese version of the CTSPC has been widely applied among youths in China and demonstrated good reliability [19, 36].
Sociodemographic characteristics
Sociodemographic information, including adolescent age, sex, and only child or not was reported by the participating adolescents. Parents reported their age, relationship to the adolescent (mother vs. father), education (i.e., elementary education or lower, middle school, high school, and college or higher), occupation (i.e., unemployment, unskilled labor, skilled labor, self-employment, and others), family location (i.e., rural area, town, and county or city), and family socioeconomic status (SES). SES was derived from parental education and occupation using the polychoric principal component analysis [37]. Adolescent age, adolescent sex, only child or not, family location, parental relationship to the adolescent, and SES were used as covariates in the path models because they were reported as risk factors for child maltreatment and aggressive behavior [38–41].
Statistical analysis
First, sample characteristics were summarized using descriptive statistics. Student t-tests were then used to examine the differences in adolescent aggressive behavior and mindful parenting between child-maltreated and non-maltreated adolescents, and Pearson correlation analysis was used to examine the bivariate association between mindful parenting and aggressive behavior.
Next, following the conceptual framework, parallel mediation path analyses were conducted to examine the path from mindful parenting to aggression through physical abuse, psychological aggression, and neglect adjusting for covariates, considering the co-occurrence of different types of child maltreatment [42]. The parallel mediational path models were first examined among all parent-adolescent dyads, and then repeated in the mother-adolescent dyads, the father-adolescent dyads, parent-female adoelscent dyads, and parent-male adolescent dyads separately. Regarding the analyses of the mother-adolescent dyads, adolescent-reported three forms of maternal maltreatment were used as the mediators, and the same rule was applied to the analyses of the father-adolescent dyads. The above models were run using the total score of mindful parenting and its subscale scores as exogenous variables to explore whether different factors of mindful parenting demonstrated different or similar relationship with child maltreatment and adolescent aggression. Considering the low internal consistency of the mindful parenting subscale emotional awareness of child, it was excluded from all analyses.
The significance level was set at α = 0.05. Analyses were performed using Stata 15.1 (StataCorp, College Station, Texas, USA).
Results
Sample description
Table 1 presents the characteristics of the samples. The included 554 adolescents were aged between 14 and 21 years, with a mean age of 16.91 ± 1.08 years old. There were slightly more males (56.7%) than females (43.3%). Most of the adolescents (89.0%) were not the only child in the family. More fathers (58.8%, mean age 46.37 ± 4.85 years old) participated in the study than mothers (41.2%, mean age 46.00 ± 4.40 years old). The majority of mothers (92.1%) and fathers (84.6%) had an education level of middle school or lower. Most parents had unskilled labor jobs (mothers: 44.7%; fathers: 47.6%) or were self-employed (mothers: 25.9%; fathers: 20.3%). Nearly four-fifths of parents were from rural areas (mothers: 81.1%; fathers: 85.3%). Adolescents in the father-adolescent dyads reported higher levels of SES than those in the mother-adolescent dyads. The most commonly self-reported type of maternal maltreatment was psychological aggression (39.5%), followed by neglect (33.5%) and physical abuse (20.1%), whereas the most commonly self-reported type of paternal maltreatment was neglect (34.9%), followed by psychological aggression (33.1%) and physical abuse (17.2%). The participating parents exhibited a moderate level of mindful parenting, and the participating adolescents engaged in a relatively low level of aggressive behavior.Table 1Sample characteristics


	 	Adolescents (n = 554)
	Mothers (n = 228)
	Fathers (n = 326)

	n (%)/M ± SD
	n (%)/M ± SD
	n (%)/M ± SD

	Age (years)
	16.91 ± 1.08
	46.00 ± 4.40
	46.37 ± 4.85

	Sex

	 Male
	314 (56.7)
	 	 
	 Female
	240 (43.3)
	 	 
	Only child

	 No
	493 (89.0)
	 	 
	 Yes
	61 (11.0)
	 	 
	Family location
	 	 	 
	 Rural area
	 	185 (81.1)
	278 (85.3)

	 Town
	 	17 (7.5)
	18 (5.5)

	 County or city
	 	26 (11.4)
	30 (9.2)

	Parental education

	 Elementary or lower
	 	116 (50.9)
	65 (19.9)

	 Middle school
	 	94 (41.2)
	211 (64.7)

	 High school
	 	14 (6.1)
	39 (12.0)

	 College or higher
	 	4 (1.8)
	11 (3.4)

	Parental occupation

	 Unemployment
	 	40 (17.5)
	19 (5.8)

	 Unskilled labor
	 	102 (44.7)
	155 (47.6)

	 Skilled labor
	 	18 (7.9)
	64 (19.6)

	 Self-employment
	 	59 (25.9)
	66 (20.3)

	 Other
	 	9 (4.0)
	22 (6.7)

	Family SES
	 	− 0.30 ± 1.08
	0.20 ± 0.93

	Aggressive behavior
	7.51 ± 4.40
	 	 
	Maternal physical abuse

	 No
	422 (80.4)
	 	 
	 Yes
	103 (19.6)
	 	 
	Paternal physical abuse

	 No
	435 (82.5)
	 	 
	 Yes
	92 (17.5)
	 	 
	Maternal psychological aggression

	 No
	358 (65.0)
	 	 
	 Yes
	193 (35.0)
	 	 
	Paternal psychological aggression

	 No
	378 (68.2)
	 	 
	 Yes
	176 (31.8)
	 	 
	Maternal neglect

	 No
	360 (68.7)
	 	 
	 Yes
	164 (31.3)
	 	 
	Paternal neglect

	 No
	342 (65.0)
	 	 
	 Yes
	184 (35.0)
	 	 
	Mindful parenting

	 Total scale
	 	3.26 ± 0.55
	3.20 ± 0.52

	 IWFA
	 	3.50 ± 0.49
	3.44 ± 0.48

	  CAA
	 	3.49 ± 0.81
	3.43 ± 0.77

	  SR
	 	2.85 ± 0.78
	2.76 ± 0.70

	  EAC
	 	2.91 ± 0.80
	2.93 ± 0.77


SES socioeconomic status, IWFA interaction with full attention subscale, CAA compassion and acceptance subscale, SR self regulation subscale, EAC emotional awareness of child subscale



Bivariate analysis results
Compared to non-maltreated counterparts, adolescents who experienced physical abuse (total sample [TS]: t = −4.13, p < 0.001; mother-adolescent dyads [MA]: t =  −3.00, p = 0.003; father-adolescent dyads [FA]: t = − 2.92, p = 0.004) or psychological aggression (TS: t = − 4.67, p < 0.001; MA: t = − 3.19, p = 0.002; FA: t = − 3.46, p < 0.001) reported higher levels of aggressive behavior regardless of perpetrator. Aggression score did not differ significantly among adolescents with and without neglect. Parents perpetrating physical abuse reported lower scores on the total scale of mindful parenting (TS: t = 2.49, p = 0.013), the compassion and acceptance subscale (TS: t = 2.74, p = 0.006), and the interaction with full attention subscale (TS: t = 3.78, p < 0.001). Parents perpetrating psychological aggression reported lower scores on the interaction with full attention subscale (TS: t = 2.72, p = 0.007) than their counterparts. Neglectful parents did not differ from non-neglectful parents on mindful parenting and its factors.
Analyses among the mother-adolescent dyads showed that physically abusive mothers had lower levels of interaction with full attention (t = 3.41, p < 0.001). Analyses among the father-adolescent dyads revealed that physically abusive fathers exhibited low levels of mindful parenting (t = 2.49, p = 0.013), interaction with full attention (t = 2.07, p = 0.039), and compassion and acceptance (t = 2.53, p = 0.012), and psychologically aggressive fathers showed lower levels of interaction with full attention (t = 2.04, p = 0.042). See Table 2.Table 2Bivariate associations of child maltreatment with aggressive behavior and mindful parenting and its factors


	 	Aggressive behavior
	Mindful parenting
	Interaction with full attention
	Compassion and acceptance
	Self regulation

	M ± SD
	t
	M ± SD
	t
	M ± SD
	t
	M ± SD
	t
	M ± SD
	t

	Total sample

	 Physical abuse
	 	− 4.13***
	 	2.49*
	 	3.78***
	 	2.74**
	 	0.40

	  No (427, 80.4%)
	7.18 ± 4.05
	 	3.26 ± 0.53
	 	3.50 ± 0.47
	 	3.51 ± 0.78
	 	2.81 ± 0.73
	 
	  Yes (104, 19.6%)
	9.18 ± 5.42
	 	3.12 ± 0.52
	 	3.31 ± 0.52
	 	3.28 ± 0.76
	 	2.78 ± 0.72
	 
	 Psychological aggression
	 	− 4.67***
	 	1.37
	 	2.72**
	 	1.85
	 	− 0.21

	  No (356, 64.3%)
	6.86 ± 4.07
	 	3.25 ± 0.53
	 	3.51 ± 0.46
	 	3.50 ± 0.78
	 	2.79 ± 0.73
	 
	  Yes (198, 35.7%)
	8.68 ± 4.72
	 	3.19 ± 0.53
	 	3.39 ± 0.52
	 	3.37 ± 0.78
	 	2.81 ± 0.75
	 
	 Neglect
	 	− 1.31
	 	− 0.73
	 	1.15
	 	-1.08
	 	− 0.23

	  No (348, 65.7%)
	7.39 ± 4.38
	 	3.22 ± 0.53
	 	3.48 ± 0.47
	 	3.44 ± 0.80
	 	2.80 ± 0.72
	 
	  Yes (182, 34.3%)
	7.93 ± 4.48
	 	3.26 ± 0.52
	 	3.43 ± 0.51
	 	3.52 ± 0.75
	 	2.81 ± 0.74
	 
	Mother-adolescent dyads

	 Physical abuse
	 	-3.00**
	 	0.99
	 	3.41***
	 	1.29
	 	− 1.00

	  No (175, 79.9%)
	7.13 ± 3.74
	 	3.28 ± 0.57
	 	3.55 ± 0.46
	 	3.53 ± 0.83
	 	2.83 ± 0.80
	 
	  Yes (44, 20.1%)
	9.19 ± 4.93
	 	3.19 ± 0.50
	 	3.27 ± 0.56
	 	3.35 ± 0.72
	 	2.96 ± 0.71
	 
	 Psychological aggression
	 	− 3.19**
	 	0.56
	 	1.94
	 	0.75
	 	0.08

	  No (138, 60.5%)
	6.81 ± 3.93
	 	3.28 ± 0.54
	 	3.55 ± 0.45
	 	3.52 ± 0.80
	 	2.86 ± 0.76
	 
	  Yes (90, 39.5%)
	8.56 ± 4.07
	 	3.23 ± 0.57
	 	3.42 ± 0.06
	 	3.44 ± 0.83
	 	2.85 ± 0.82
	 
	 Neglect
	 	− 1.65
	 	− 1.04
	 	0.32
	 	− 1.46
	 	− 0.28

	  No (145, 66.5%)
	7.22 ± 4.09
	 	3.24 ± 0.59
	 	3.50 ± 0.48
	 	3.44 ± 0.85
	 	2.85 ± 0.79
	 
	  Yes (73, 33.5%)
	8.20 ± 4.01
	 	3.32 ± 0.48
	 	3.48 ± 0.51
	 	3.61 ± 0.72
	 	2.88 ± 0.77
	 
	Father-adolescent dyads

	 Physical abuse
	 	− 2.92**
	 	2.49*
	 	2.07*
	 	2.53*
	 	1.56

	  No (252, 80.8%)
	7.21 ± 4.26
	 	3.25 ± 0.50
	 	3.47 ± 0.47
	 	3.50 ± 0.75
	 	2.80 ± 0.68
	 
	  Yes (60, 19.2%)
	9.17 ± 5.80
	 	3.07 ± 0.53
	 	3.33 ± 0.49
	 	3.22 ± 0.79
	 	2.64 ± 0.70
	 
	 Psychological aggression
	 	− 3.46***
	 	1.46
	 	2.04*
	 	1.90
	 	− 0.23

	  No (218, 66.9%)
	6.89 ± 4.17
	 	3.23 ± 0.53
	 	3.48 ± 0.46
	 	3.49 ± 0.78
	 	2.75 ± 0.71
	 
	  Yes (108, 33.1%)
	8.78 ± 5.21
	 	3.15 ± 0.49
	 	3.37 ± 0.50
	 	3.32 ± 0.74
	 	2.77 ± 0.69
	 
	 Neglect
	 	− 0.41
	 	− 0.07
	 	1.21
	 	− 0.18
	 	− 0.08

	  No (203, 65.1%)
	7.51 ± 4.59
	 	3.21 ± 0.49
	 	3.47 ± 0.46
	 	3.44 ± 0.76
	 	2.76 ± 0.66
	 
	  Yes (109, 34.9%)
	7.74 ± 4.79
	 	3.22 ± 0.54
	 	3.40 ± 0.51
	 	3.45 ± 0.78
	 	2.77 ± 0.72
	 

*p < 0.05;**p < 0.01;***p < 0.001



As presented in Table 3, adolescent aggression was significantly and negatively correlated with the interaction with full attention subscale score (TS: r = −0.13, p = 0.002; MA: r = − 0.15, p = 0.028; FA: r = −0.13, p = 0.026), whereas its correlations with the total score for mindful parenting and the other two subscale scores were not statistically significant (r values from -0.07 to 0.09, p values > 0.05).Table 3Zero-order correlations between aggressive behavior and mindful parenting and its factors


	 	Total sample
	Mother-adolescent dyads
	Father-adolescent dyads

	Aggressive behavior
	Aggressive behavior
	Aggressive behavior

	Mindful parenting
	− 0.05
	− 0.01
	− 0.07

	Interaction with full attention
	− 0.13**
	− 0.15*
	− 0.13*

	Compassion and acceptance
	− 0.06
	− 0.06
	− 0.06

	Self regulation
	0.03
	0.09
	− 0.01


*p < 0.05;**p < 0.01



Path analysis in the total sample
As shown in Table 4, after controlling for adolescent age, adolescent sex, only child or not, family location, parental relationship to the adolescent, and SES, higher mindful parenting was related to a lower likelihood of physical abuse [OR = 0.59; 95% CI = (0.39, 0.89); p = 0.012], which was related to low levels of adolescent aggressive behavior (b = 1.16, standard error (se) = 0.54, p = 0.030). Repetitive models using scores of different factors of mindful parenting as the exogenous variable showed that higher interaction with full attention subscale score was negatively associated with both psychological aggression [OR = 0.60; 95% CI = (0.41, 0.86); p = 0.006] and physical abuse [OR = 0.41; 95% CI = (0.26, 0.66); p < 0.001], which were positively related to lower levels of adolescent aggression (b = 1.33, se = 0.44, p = 0.002; b = 1.04, se = 0.54, p = 0.052, respectively). Additionally, higher compassion and acceptance subscale score was related to low levels of adolescent aggression through decreased likelihood of physical abuse [OR = 0.68; 95% CI = (0.52, 0.89); p = 0.006; b = 1.14, se = 0.54, p = 0.033], and psychological aggression [OR = 0.81; 95% CI = (0.65, 1.02); p = 0.071; b = 1.35, se = 0.44, p = 0.002). However, the paths from the self-regulation subscale of mindful parenting to adolescent aggression through child maltreatment were statistically insignificant.Table 4The paths from mindful parenting and its different factors to adolescent aggressive behavior through child maltreatment in the total sample


	 	OR
	95% CI
	p
	b
	se
	p

	MP as the independent variable

	 Through physical abuse

	  MP → PA
	0.59
	(0.39,0.89)
	0.012
	 	 	 
	  PA → AB
	 	 	 	1.16
	0.54
	0.030

	 Through psychological aggression

	  MP → PCA
	0.80
	(0.57,1.11)
	0.173
	 	 	 
	  PCA → AB
	 	 	 	1.37
	0.44
	0.002

	 Through neglect

	  MP → NE
	1.16
	(0.82,1.65)
	0.387
	 	 	 
	  NE → AB
	 	 	 	0.12
	0.42
	0.768

	 Direct path from MP to AB

	  MP → AB
	 	 	 	-0.22
	0.36
	0.539

	IWFA factor as the independent variable

	 Through physical abuse

	  IWFA → PA
	0.41
	(0.26,0.66)
	 < 0.001
	 	 	 
	  PA → AB
	 	 	 	1.04
	0.54
	0.052

	 Through psychological aggression

	  IWFA → PCA
	0.60
	(0.41,0.86)
	0.006
	 	 	 
	  PCA → AB
	 	 	 	1.33
	0.44
	0.002

	 Through neglect

	  IWFA → NE
	0.82
	(0.56,1.19)
	0.301
	 	 	 
	  NE → AB
	 	 	 	0.10
	0.42
	0.815

	 Direct path from IWFA to AB

	  IWFA → AB
	 	 	 	-0.86
	0.40
	0.031

	CAA factor as the independent variable

	 Through physical abuse

	  CAA → PA
	0.68
	(0.52,0.89)
	0.006
	 	 	 
	  PA → AB
	 	 	 	1.14
	0.54
	0.033

	 Through psychological aggression

	  CAA → PCA
	0.81
	(0.65,1.02)
	0.071
	 	 	 
	  PCA → AB
	 	 	 	1.35
	0.44
	0.002

	 Through neglect

	  CAA → NE
	1.15
	(0.91,1.46)
	0.233
	 	 	 
	  NE → AB
	 	 	 	0.14
	0.42
	0.735

	 Direct path from CAA to AB

	  CAA → AB
	 	 	 	-0.24
	0.24
	0.330

	SR factor as the independent variable

	 Through physical abuse

	  SR → PA
	0.93
	(0.69, 1.26)
	0.643
	 	 	 
	  PA → AB
	 	 	 	1.19
	0.53
	0.026

	 Through psychological aggression

	  SR → PCA
	1.02
	(0.81,1.29)
	0.860
	 	 	 
	  PCA → AB
	 	 	 	1.38
	0.44
	0.002

	 Through neglect

	  SR → NE
	1.04
	(0.81,1.34)
	0.750
	 	 	 
	  NE → AB
	 	 	 	0.11
	0.42
	0.796

	 Direct path from SR to AB

	  SR → AB
	 	 	 	0.16
	0.26
	0.539


Path models were adjusted for adolescent age, adolescent sex, only child or not, family location, parental relationship to the adolescent, and family socioeconomic status
MP mindful parenting (total scale), IWFA interaction with full attention subscale, CAA compassion and acceptance subscale, SR self regulation subscale, PA physical abuse, PCA psychological aggression, NE neglect, AB adolescent aggressive behavior, OR odds ratio, CI confidence interval, se standard error



Path analysis stratified by parent gender
Among both the mother-adolescent dyads and father-adolescent dyads, the path from interaction with full attention subscale score to adolescent aggression through psychological aggression was statistically significant or marginally significant [mother: OR = 0.59, 95% CI = (0.34, 1.05), p = 0.074; b = 1.19, se = 0.62, p = 0.054; father: OR = 0.57, 95% CI = (0.34, 0.95), p = 0.030; b = 1.48, se = 0.60, p = 0.013]. In addition, among the father-adolescent dyads, compassion and acceptance also related to adolescent aggression through psychological aggression [OR = 0.74, 95% CI = (0.55, 1.01), p = 0.056; b = 1.54, se = 0.60, p = 0.011]. See Table 5.Table 5The paths from mindful parenting and its different factors to adolescent aggressive behavior through child maltreatment among mother-adolescent dyads and father-adolescent dyads, respectively


	 	Mother-adolescent dyads
	Father-adolescent dyads

	OR
	95% CI
	p
	b
	se
	p
	OR
	95% CI
	p
	b
	se
	p

	MP as the independent variable

	 Through physical abuse

	  MP → PA
	0.76
	(0.42,1.37)
	0.357
	 	 	 	0.48
	(0.27,0.86)
	0.013
	 	 	 
	  PA → AB
	 	 	 	1.12
	0.77
	0.148
	 	 	 	1.00
	0.73
	0.172

	 Through psychological aggression

	  MP → PCA
	0.88
	(0.54,1.45)
	0.622
	 	 	 	0.71
	(0.45,1.12)
	0.137
	 	 	 
	  PCA → AB
	 	 	 	1.19
	0.62
	0.054
	 	 	 	1.55
	0.60
	0.010

	 Through neglect

	  MP → NE
	1.23
	(0.72,2.08)
	0.454
	 	 	 	1.07
	(0.67,1.70)
	0.775
	 	 	 
	  NE → AB
	 	 	 	0.56
	0.61
	0.353
	 	 	 	-0.20
	0.57
	0.727

	 Direct path from MP to AB

	  MP → AB
	 	 	 	0.13
	0.50
	0.791
	 	 	 	-0.58
	0.52
	0.260

	IWFA factor as the independent variable

	 Through physical abuse

	  IWFA → PA
	0.29
	(0.14,0.62)
	0.001
	 	 	 	0.53
	(0.29,0.97)
	0.041
	 	 	 
	  PA → AB
	 	 	 	0.92
	0.79
	0.241
	 	 	 	0.97
	0.73
	0.184

	 Through psychological aggression

	  IWFA → PCA
	0.59
	(0.34,1.05)
	0.074
	 	 	 	0.57
	(0.34,0.95)
	0.030
	 	 	 
	  PCA → AB
	 	 	 	1.19
	0.62
	0.054
	 	 	 	1.48
	0.60
	0.013

	 Through neglect

	  IWFA → NE
	0.82
	(0.45,1.48)
	0.507
	 	 	 	0.77
	(0.47,1.27)
	0.303
	 	 	 
	  NE → AB
	 	 	 	0.58
	0.60
	0.337
	 	 	 	-0.25
	0.56
	0.658

	 Direct path from IWFA to AB

	  IWFA → AB
	 	 	 	-0.66
	0.58
	0.259
	 	 	 	-1.09
	0.54
	0.045

	CAA factor as the independent variable

	 Through physical abuse

	  CAA → PA
	0.79
	(0.52,1.19)
	0.266
	 	 	 	0.61
	(0.42,0.89)
	0.010
	 	 	 
	  PA → AB
	 	 	 	1.08
	0.77
	0.162
	 	 	 	1.01
	0.73
	0.169

	 Through psychological aggression

	  CAA → PCA
	0.89
	(0.63,1.24)
	0.486
	 	 	 	0.74
	(0.55,1.01)
	0.056
	 	 	 
	  PCA → AB
	 	 	 	1.17
	0.62
	0.059
	 	 	 	1.54
	0.60
	0.011

	 Through neglect

	  CAA → NE
	1.23
	(0.85,1.79)
	0.273
	 	 	 	1.07
	(0.78,1.46)
	0.665
	 	 	 
	NE → AB
	 	 	 	0.60
	0.61
	0.325
	 	 	 	-0.19
	0.57
	0.737

	 Direct path from CAA to AB

	  CAA → AB
	 	 	 	-0.17
	0.34
	0.626
	 	 	 	-0.36
	0.34
	0.293

	SR factor as the independent variable

	 Through physical abuse

	  SR → PA
	1.23
	(0.79,1.91)
	0.352
	 	 	 	0.71
	(0.47,1.09)
	0.117
	 	 	 
	  PA → AB
	 	 	 	1.01
	0.77
	0.193
	 	 	 	1.06
	0.73
	0.148

	 Through psychological aggression

	  SR → PCA
	0.99
	(0.70,1.40)
	0.950
	 	 	 	1.05
	(0.75,1.46)
	0.784
	 	 	 
	  PCA → AB
	 	 	 	1.24
	0.62
	0.045
	 	 	 	1.60
	0.60
	0.008

	 Through neglect

	  SR → NE
	1.04
	(0.72,1.50)
	0.844
	 	 	 	1.03
	(0.73,1.45)
	0.875
	 	 	 
	  NE → AB
	 	 	 	0.59
	0.60
	0.332
	 	 	 	-0.23
	0.57
	0.689

	 Direct path from SR to AB

	  SR → AB
	 	 	 	0.48
	0.35
	0.176
	 	 	 	-0.07
	0.38
	0.844


Path models were adjusted for adolescent age, adolescent sex, only child or not, family location, and family socioeconomic status.
MP mindful parenting (total scale), IWFA interaction with full attention subscale, CAA compassion and acceptance subscale, SR self regulation subscale, PA physical abuse, PCA psychological aggression, NE neglect, AB adolescent aggressive behavior, OR odds ratio, CI confidence interval, se standard error



Path analysis stratified by adolescent gender
High parental interaction with full attention score was related to lower risks of physical abuse [OR = 0.44, 95% CI = (0.25, 0.79), p = 0.006] and psychological aggression [OR = 0.56, 95% CI = (0.34, 0.92), p = 0.022] and further lower levels of adolescent aggression (b = 1.49, se = 0.72, p = 0.038; b = 1.28, se = 0.63, p = 0.042, respectively) among male adolescents. The mindful parenting-child maltreatment-adolescent aggression paths were not significant among female adolescents. See Additional file 1: Table S3.
Discussion
This study revealed that after adjusting adolescent sociodemographic characteristics, mindful parenting, especially its interaction with full attention and compassion and acceptance factors were negatively associated with physical abuse and psychological aggression, which were positively related to adolescent aggression,. The pathway from higher interaction with full attention to lower levels of adolescent aggression through reduced risks of psychological aggression was also evident in both mother-adolescent and father-adolescent dyads. In addition, among father-adolescent dyads, compassion and acceptance was related to adolescent aggression through psychological aggression. Stratified analyses by adolescent gender demonstrated that the relationship between interaction with full attention and adolescent aggression was mediated by physical abuse and psychological aggression among male adolescents, whereas the mindful parenting-child maltreatment-adolescent aggression paths were not significant among female adolescents. To the best of our knowledge, this is one of the first studies to examine the relationship of mindful parenting and its factors with child maltreatment and adolescent aggression, using data from parent-adolescent dyads.
Although we did not find significant correlation between the total score of mindful parenting and aggression in the zero-order correlation analysis, the interaction with full attention factor was significantly and negatively correlated with aggression. Further path analysis also found that after adjusting adolescent sociodemographic covariates, parents with higher levels of mindful parenting, especially interaction with full attention and compassion and acceptance, were less likely to engaged in physical abuse and psychological aggression towards adolescents. Furthermore, non-maltreated adolescents exhibited low levels of aggressive behavior, which supported the models developed by Duncan et al. [12] and Ahemaitijiang et al. [17], and was consistent with the existing empirical findings [15, 18]. When parents bring their full attention to parent–child interactions, they may perceive their children’s thoughts and feelings more accurately [12], which may reduce parent-adolescent conflicts and disagreements [43]. Furthermore, compassionate parents tend to meet their offspring’s appropriate needs and comfort them when facing negative emotions [12], which facilitates secure parent-adolescent relationship [13]. In addition, parents with acceptance can recognize that parenting challenges, parental limitations, and mistakes are all normal parts of life [44], and, hence, are less likely to provoke conflicts with adolescents. Taken together, parents with higher levels of interaction with full attention and compassion and acceptance are less likely to adopt a reactive posture toward their offspring and are more likely to employ positive parenting practices, which can attenuate adolescent aggressive behavior. In contrast, parents with low levels of interaction with full attention and compassion and acceptance exhibited more punitive parenting practices, such as physical abuse and psychological aggression, which can increase the risks of adolescent aggressive behavior.
Nevertheless, mindful parenting and its different factors were not significantly associated with neglect. In this study, the classification of neglect was driven by the item “showing or telling me that he/she loves me” (mother: 23.6%; father: 25.2%). Culturally, Chinese parents tend to refrain from showing direct affection for their children, and choose to express their affect through providing instrumental support and making sacrifices [45, 46]. Expressing love directly to children is not the focus of mindful parenting, which may explain the insignificant relationship between mindful parenting and neglect. This finding is significant for practical implication as it suggests that mindful parenting interventions may be not a first-line strategy to prevent parental neglect, especially emotional neglect towards adolescents in the Chinese culture.
We did not find a significant relationship between the self-regulation factor of mindful parenting and child maltreatment, indicating that not all mindful parenting factors are equally important in reducing child maltreatment. This is, to some extent, consistent with previous findings that different factors of mindful parenting were differentially associated with parenting practices [22, 23]. For example, Rivera et al. found that parents with the skills of nonjudgmental acceptance and acting with awareness were less likely to employ punitive parenting practices, whereas those with the skill of observing were less likely to adopt inconsistent parenting [23]. Our findings suggest that it is important not only to employ the total score of mindful parenting but also to incorporate the individual factor scores to obtain a meaningful understanding of the relationship between mindful parenting and parenting practices, as well as outcomes in children.
Stratified analysis by parent and adolescent gender showed that the protective role of interaction with full attention on psychological aggression and adolescent aggression was evident in both mother-adolescent and father-adolescent dyads, while the protective role of compassion and acceptance was only evident in the father-adolescent dyads. Furthermore, the paths from interaction with full attention to adolescent aggression through physical abuse and psychological aggression were significant in male adolescents, but not in female adolescents. This is inconsistent with the findings from a previous study showing that the protective role of mindful parenting on parenting practices and child externalizing problems was equivalent for mothers and fathers, and for boys and girls [18]. The inconsistency may be due to the smaller sample sizes of the mother-adolescent dyads and female adolescents in our study, which leads to limited statistical power and reduces the chance of detecting true gender differences in the relationships. Nonetheless, given that parenting is considered as a domain with cultural sensitivity [47], cultural differences may be another potential reason for the inconsistent findings. The Western and Chinese parents differed in their understanding of mindful parenting [34], and the relationship between parenting styles and child development showed differential cultural patterns [48]. Taken together, our findings, to some extent, suggest that the gender of child and parent may be taken into consideration in designating mindful parenting interventions. Specifically, fathers may be more sensitive to the interaction with full attention and compassion and acceptance components of mindful parenting, and male adolescents are more likely to benefit from increasing parental ability of interacting with children with full attention.
The findings should be interpreted cautiously because of limitations. First, the cross-sectional design did not allow the establishment of causal links between the variables. The direction of the association between parenting practices and adolescent behavioral development remained inconsistent, including both reciprocal and unidirectional links [49, 50]. Future studies can test these relationships using longitudinal or experimental designs. Second, we failed to obtain parent-reported data for a large proportion of the adolescent participants, and analyses between included and excluded adolescents showed differences on several variables (e.g., age, sex, only child or not). Although these variables were adjusted in the analytical models, the limited representativeness of the participating parent-adolescent dyads should be acknowledged, and the findings from the study may not be generalizable to the entire population. Future studies using more representative samples of parent-adolescent dyads are needed to replicate the study findings. Third, sexual abuse was not assessed in this study, which can be further investigated. Fourth, the sample sizes of gender-stratified analyses were relatively small, which leads to very limited statistical power and reduces the chance of detecting true gender differences in the relationships. Future studies can recruit larger number of parent-adolescent dyads to further explore the possible gender effect in the relationships among mindful parenting, child maltreatment, and adolescent aggression. Fifth, although several sociodemographic factors were adjusted, other potential factors associated with child maltreatment and adolescent aggressive behavior were not included in this study, such as parental childhood maltreatment history, genetic confounders, and familial factors. Future studies adjusting these covariates are needed to replicate the study findings. Finally, although data from both parents and adolescents were collected, each variable was collected from only one informant. Therefore, the data may have been subject to reporting bias. Future studies are warranted to collect data using a multiple informant approach.
Conclusions
This study revealed the protective role of mindful parenting and its factors against child maltreatment and adolescent aggressive behavior in a sample of Chinese parent-adolescent dyads. More specifically, high levels of mindful parenting, specifically its interaction with full attention and compassion and acceptance factors, were associated with decreased likelihood of physical abuse and psychological aggression, and further related to low levels of adolescent aggression. The protective role of interaction with full attention against psychological aggression and adolescent aggression was evident in both mother-adolescent and father-adolescent dyads, while the protective role of compassion and acceptance was only evident in the father-adolescent dyads. These findings should be interpreted with caution given the unadjusted covariates. Despite this, the findings contributed to the existing literature by assessing mindful parenting as a multifaceted construct and exploring the gender differences in the relationships. In addition, the findings shed light on the importance of gender-tailored interventions on increasing parents’ ability of interacting with adolescents with full attention, compassion, and acceptance, in preventing child maltreatment and promoting adolescent behavioral health.[image: ]
Fig. 1The conceptual framework for the present study.
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