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Abstract
Background  There is a high prevalence of childhood maltreatment among Chinese children and adolescents, but 
little is known about its impact on alcohol and tobacco use trajectories and how positive school and neighborhood 
environments moderate the associations. The objective of this study was to assess the association between multiple 
forms of childhood maltreatment and longitudinal alcohol and tobacco use trajectories, and to assess the possibility 
that perceived connections to school and neighborhood moderate these associations.

Methods  This longitudinal cohort study included 2594 adolescents (9 to 13 years) from a low-income rural area 
in China. Childhood exposure to abuse and neglect was assessed using the Childhood Trauma Questionnaire. 
Participants reported past-month alcohol and tobacco use at three time points over 1 year.

Results  Growth curve models revealed that childhood sexual abuse was associated with a higher risk of past-month 
drinking (OR = 1.53, 95% CI 1.19–2.03, p < 0.001) and smoking (OR = 1.82, 95% CI 1.30–2.55, p < 0.001). Neglect was 
associated with a higher risk of past-month drinking (OR = 1.52, 95% CI 1.06–1.90, p < 0.05) and smoking (OR = 2.02, 
95% CI 1.34–3.02, p < 0.001). None of the maltreatment forms predicted a faster increase in either drinking or 
smoking. These associations were found independent of personal, family, and contextual characteristics. School 
and neighborhood connection moderated the association between physical abuse and past-month drinking, 
such that physical abuse was associated with a greater risk of drinking only for youth who perceived low school or 
neighborhood connections.

Conclusions  Findings demonstrate the importance of early experiences of childhood maltreatment for adolescent 
alcohol and tobacco use. Enhancing school and neighborhood connectedness for physically abused youth may help 
protect them from alcohol use.
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Introduction
Childhood maltreatment is a globally prevalent pub-
lic health issue [1]. Children who experience childhood 
maltreatment (defined as any form of sexual, physical, 
or emotional abuse and neglect), are more likely to have 
adverse physical and mental health outcomes including 
anxiety, depression, and substance use problems during 
adolescence [2–4]. Approximately one in four children 
and adolescents reported experiencing maltreatment in 
their lifetime in a national survey in the United States 
[1]. There is growing evidence that there is a high preva-
lence of childhood maltreatment in China [5]. A recent 
meta-analysis reported that 30% of elementary and mid-
dle school students in China have experienced emotional 
abuse, 12% sexual abuse, 20% physical abuse, 44% emo-
tional neglect, and 47% physical neglect [6]. The rates of 
childhood maltreatment are disproportionately higher 
among youth from rural or low-income communities and 
migrant families [7].

Childhood maltreatment affects the development of 
nervous, endocrine, and immune systems, resulting in 
impaired cognitive, social, and emotional functioning [4, 
8, 9]. As maltreated youth navigate through a progres-
sion of developmental tasks during adolescence, they are 
more likely to exhibit health-damaging behaviors such 
as tobacco and alcohol use [8, 10]. There is evidence that 
childhood maltreatment is associated with early initia-
tion of alcohol use [11, 12], more frequent alcohol and 
tobacco use [13, 14], and a higher likelihood of binge 
drinking during adolescence and young adults [15].

The ecological systems theory emphasizes that youth 
development is influenced by multiple layers of envi-
ronments including schools and neighborhoods—two 
contexts where youth spend much of their time [16]. 
Based on this theory, we expect that the developmental 
pathways from childhood maltreatment to adolescent 
substance use are moderated by experiences in neigh-
borhoods and schools [16]. Perceptions of connection, 
which refer to youths’ feelings of sharing strong social 
ties, cohesion, and social support with their schools and 
neighborhoods, play important roles on youth men-
tal and physical wellbeing and substance use behaviors 
[17]. Previous evidence suggests that feeling poorly con-
nected in the neighborhood was associated with height-
ened levels of externalizing behaviors among youth with 
a history of childhood maltreatment, but not among 
non-maltreated youth [18]. Yet, according to the differen-
tial susceptibility theory, youth who are more negatively 
affected by an adverse environment might also benefit 
more from a positive environment [19]. It is possible that 
youth with a history of childhood maltreatment are also 
more susceptible to positive social contexts (e.g., a stron-
ger sense of connection to the school and neighborhood 
contexts may be particularly beneficial in lowering risk 

behaviors among maltreated youth), although this propo-
sition remains less examined in adolescent substance use 
research. As perceived neighborhood and school connec-
tion are modifiable factors, understanding their protec-
tive effects on substance use behaviors can help inform 
intervention programs designed to mitigate or counteract 
the negative impact of childhood maltreatment on subse-
quent substance use and health risks.

The current study
We had three major goals in this longitudinal study. The 
first goal was to examine the unique effects of multiple 
forms of childhood maltreatment on adolescent tobacco 
and alcohol use. Including these multiple maltreatment 
forms (neglect and emotional, physical, and sexual abuse) 
afforded us the opportunity to assess if some forms of 
abuse are more strongly associated with subsequent 
substance use than are others. Second, despite the high 
prevalence of childhood maltreatment in Chinese chil-
dren and adolescents, little is known about the impact 
of childhood maltreatment on tobacco and alcohol use 
for Chinese youth, particularly those who grew up in 
low-income rural communities (20, 21). This is the first 
study to evaluate how childhood maltreatment experi-
ences are associated with developmental trajectories of 
alcohol and tobacco use among Chinese adolescents. To 
examine the development of substance use, we assessed 
two primary outcomes (any drinking and smoking in 
the past month) and a secondary outcome (binge drink-
ing in the past month) every six months over one year. 
Third, we explored the possibility that perceived neigh-
borhood or school connection moderated the associa-
tion between maltreatment and later tobacco and alcohol 
use. We expected that positive school and neighborhood 
environments could protect maltreated youth against risk 
of substance use [16, 18, 19]. The current study fills these 
gaps by analyzing childhood maltreatment and longitudi-
nal substance use data from a large sample of adolescents 
from four elementary and middle schools in China. In 
addition to addressing the three major questions of this 
study, we also explored the possibility that sex and grade 
moderated the associations between maltreatment and 
substance use.

Methods
Participants
Adolescents participating in this study came from an 
ongoing longitudinal study examining the effects of early 
life adversity on adolescent development conducted in a 
low-income rural county in Eastern China’s Anhui prov-
ince. The gross regional product per capita of $2,526 in 
2019 was one fifth of the gross domestic product per 
capita in China that year. The unemployment rate is high, 
and as a result, many adults migrate to cities leaving their 
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children in their hometown. The research team contacted 
the school administrators and head teachers of two ele-
mentary and two middle schools for their permission for 
recruitment. All students in Grade 4 and 5 of the elemen-
tary schools, and Grade 7 and 8 of the middle schools, 
were invited to participate in the study with no criteria 
for exclusion. Written informed child assent and parental 
consent were collected from 3,079 adolescents aged 9 to 
13 years at baseline with 100% consent rate.

After the initial assessment in December 2019 (T1), 
longitudinal follow-up questionnaires were collected 
approximately 6 to 7 months later in June 2020 (T2), and 
then again approximately 1 year after baseline in Novem-
ber and December 2020 (T3). This study included partici-
pants who had at least one follow-up assessment (n = 223 
lost to attrition). We further excluded those missing sub-
stance use data (n = 46) or missing a covariate (n = 220), 
resulting in a final analytic sample of 2,594 participants 
(see Additional file 1: Figure S1 for a flow chart of study 
sample inclusion). Compared to the analyzed sample, 
participants excluded from analysis were more likely 
to report past-month drinking (χ2 [1] = 14.6, p < 0.001), 
binge drinking (χ2 [1] = 23.6, p < 0.001), and smoking (χ2 
[1] = 33.7, p < 0.001); the two groups did not differ in self-
reported abuse or neglect or demographic characteristics 
such as sex, grade, and parental living status.

At each wave of assessment, the participants were 
group-administered self-report questionnaires assess-
ing demographic characteristics, maltreatment his-
tory, psychosocial functioning, and health behaviors in 
a classroom. Psychology faculty members and graduate 
students administered the questionnaires. During the 
collection of data, explanations were provided to par-
ticipants to ensure that they understood the measures 
and procedures. The study was approved by the research 
ethics committee of Beijing Normal University (IRB 
#2019111270072).

Measures
Past-month alcohol and tobacco use
At each of the three assessments, participants reported 
their past-month alcohol and tobacco use: “On how many 
days did you drink alcohol?”; and “On how many days did 
you smoke cigarettes?”. Binge drinking in the past month 
was assessed by one question: “On how many days did 
you drink five or more alcoholic drinks in a row?”, which 
was consistent with prior literature on binge drinking in 
this age group [22]. Response options were: 0 days; 1–2 
days; 3–5 days; 6–9 days; 10–19 days; 20–29 days; and 30 
days. These three variables were dichotomized to index 
whether the participant drank, binge drank, or smoked 
on any days during the past month (1 = yes; 0 = no). We 
used this threshold given the relatively low frequency 
of alcohol and cigarette use in our sample (for example, 

89.4% of participants drank alcohol on 0 days, with 8.5% 
drank on 1 to 5 days and another 2.1% on 6 days or more).

Childhood maltreatment
Childhood Trauma Questionnaire (CTQ), a widely used 
28-item self-report questionnaire, was used at baseline 
to assess the history of childhood maltreatment in par-
ticipants [23]. The reliability and validity of the CTQ have 
been supported extensively for use in retrospective stud-
ies as childhood abuse and neglect [23–25]; The Chinese 
version of the CTQ has been validated in Chinese adoles-
cent samples [24]. Participants were asked to respond to 
five statements for each type of abuse and neglect. Par-
ticipants rated the frequency that they experienced each 
event when they “were growing up” on a 5-point scale 
ranging from 1 (never true) to 5 (very often true). The 
internal consistency was acceptable for sexual, physical, 
and emotional abuse and emotional neglect (Cronbach’s 
alpha ranged from 0.73 to 0.85). The internal consistency 
was 0.45 for physical neglect, which was similar to that 
obtained in studies in China, the U.S. and Sweden [24–
26]. To address this, the physical and emotional neglect 
scales were combined to form a general neglect scale 
(α = 0.79), a procedure also used by others [27].

Perceived school and neighborhood connection
Perceived school and neighborhood connection were 
measured at baseline with the Positive Youth Develop-
ment Scale Chinese Version [28]. This 51-item scale 
assessing positive development attributes was developed 
and validated in Chinese adolescents [28]. All items were 
rated on a five-point scale, ranging from 1 (never true) 
to 5 (almost always true). The school connection sub-
scale included 6 items (e.g., “I get a lot of encouragement 
in school”, “I am proud of my school”). The neighbor-
hood connection subscale was assessed by 3 items (e.g., 
“My neighborhoods care about me”, “My neighbors think 
they can trust me”). Responses were averaged to create 
school connection (α = 0.82) and neighborhood connec-
tion (α = 0.77) scores.

Covariates
Covariates included sex, grade, parental living status, and 
subjective socioeconomic status (SES). Sex was coded as 
1 (male) and 0 (female). Grade was included as a dichoto-
mous variable of 1 (middle school; Grade 7 or 8) and 0 
(elementary school; Grade 4 or 5). Adolescents were 
asked whether their parents left their rural hometown 
and moved to cities for work over the past six consecu-
tive months; this was coded as mutually exclusive catego-
ries: 2 = both parents absent; 1 = one parent absent; and 
0 = none. Subjective SES was a continuous measure of 
adolescents’ perception of their families’ position in the 
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social hierarchy; scores on this scale ranged from 1 to 10 
[29].

Statistical analysis
Multilevel growth curve modeling with a logit link func-
tion was used to model repeated measures of past-month 
drinking, binge drinking, and smoking over three time 
points [30]. Multilevel growth curve modeling is appro-
priate given the hierarchical structure of the data such 
that multiple assessments over time (Level 1) were nested 
within persons (Level 2). The wave of assessment, cen-
tered at T1, was used as the time metric (coded as T1 = 0, 
T2 = 1, and T3 = 2).

In Model 1, we examined the effect of childhood mal-
treatment on adolescent alcohol and tobacco use at 

baseline (random intercept) as well as its change over 
the study period (random slope). The fixed effects of 
emotional, physical, and sexual abuse and neglect as 
predictors of the random intercept afforded the abil-
ity to test whether abuse or neglect was independently 
associated with risk of alcohol and tobacco use at base-
line. The random slope of risk behaviors allowed us to 
test the extent to which abuse or neglect was associated 
with an increased growth rate of alcohol and tobacco use. 
We adjusted for a set of personal, family, and contextual 
covariates, including sex, grade, parental living status, 
subjective SES, school connection, and neighborhood 
connection. In Model 2, the interaction between per-
ceived school connection with childhood maltreatment 
variables to Model 1 was added. In Model 3, the interac-
tion between perceived neighborhood connection with 
childhood maltreatment variables was added. The two 
primary outcomes (i.e., any drinking and smoking in the 
past month) were examined in main analyses, and binge 
drinking in the past month was included in the second-
ary analysis. In supplementary analyses, the possibility 
that the association between childhood maltreatment 
and alcohol and tobacco use was moderated by sex and 
grade was explored.

Consistent with recommendations, all models were 
estimated using restricted maximum likelihood and an 
unstructured covariance matrix [31]. All participants 
were included in the estimation of model parameters, as 
this approach can handle any participant with outcome 
data on at least one occasion. Continuous variables were 
standardized before analysis to facilitate interpretation. 
Analyses were conducted in Stata 15.0 [32]. A two-sided 
p < 0.05 was considered statistically significant.

Results
Table  1 describes participant characteristics at baseline. 
Participants were between 9 and 13 years at baseline 
(M = 12.46, SD = 1.70 years); 55.8% were boys, and 62.3% 
were from middle school. Participants reported an aver-
age score of 7.85 (SD = 3.40) on emotional abuse, 6.68 
(SD = 3.04) on physical abuse, 6.40 (SD = 2.94) on sexual 
abuse, and 10.09 (SD = 3.70) on neglect. Severity classifi-
cation using established CTQ scale cut-points for each 
maltreatment type is provided in Table 2. The prevalence 
of moderate or severe maltreatment was 10.1% for emo-
tional abuse, 12.2% for physical abuse, 17.9% for sexual 
abuse, and 45.8% for neglect. The participants reported 
relatively low prevalence of past-month drinking (T1 
10.2%; T2 11.4%; T3 10.5%), binge drinking (T1 5.5%; T2 
4.8%; T3 5.3%), and smoking (T1 4.9%; T2 3.1%; T3 4.1%; 
see Additiona file 1: Table S1). Additiona file 1: Table S2 
presents Pearson’s correlations between study variables. 
All forms of abuse and neglect were positively correlated 

Table 1  Participant characteristics at baseline (N = 2594)
Variables M (SD) Frequency (%)
Age in years 12.46 (1.70) -
Gender
 Female – 1146 (44.2)
 Male – 1448 (55.8)
Grade
 4th grade – 435 (16.7)
 5th grade – 543 (20.9)
 7th grade – 808 (31.2)
 8th grade – 808 (31.2)
Parental absence
 Both parents absent – 1217 (46.9)
 One parent absent – 640 (24.7)
 None – 737 (28.4)
Subjective SES 5.47 (1.59) –
Perceived school connection 3.53 (0.86) –
Perceived neighborhood connection 3.49 (1.10) –
Childhood maltreatment subscales
 Emotional abuse 7.85 (3.40) –
 Physical abuse 6.68 (3.04) –
 Sexual abuse 6.40 (2.94) –
 Neglect 10.09 (3.70) –
Drinking in the past month
 0 days – 2329 (89.8)
 1–5 days – 211 (8.1)
 6 days or more – 54 (2.1)
Binge drinking in the past month
 0 days – 2452 (94.5)
 1–5 days – 122 (4.7)
 6 days or more – 20 (0.8)
Smoking in the past month
 0 days – 2466 (95.1)
 1–5 days – 88 (3.4)
 6 days or more – 40 (1.5)
Mean and standard deviation are shown for continuous variables; frequency 
and percentages are shown for categorical variables. Drinking, binge drinking 
and smoking variables were dichotomized in subsequent analyses to indicate 
any use in the past month

SES socioeconomic status
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with adolescent alcohol and tobacco use at baseline, with 
small to moderate correlations.

Our main analyses (Table  3) revealed that both sex-
ual abuse and neglect were respectively associated with 

increased odds of alcohol use at baseline (OR = 1.53, 95% 
CI 1.19–2.03, p < 0.001; OR = 1.52, 95% CI 1.06–1.90, 
p < 0.05, Model 1). Emotional abuse and physical abuse 
were not uniquely associated with past-month drinking. 
Although past-month drinking increased over the study 
period (OR = 1.17, 95% CI 1.03–1.33, p < 0.05), none of 
the four maltreatment forms was associated with the rate 
of increase. There was a significant interaction between 
physical abuse and perceived school connection in pre-
dicting drinking (interaction p < 0.05, Additional file 1: 
Table S2). As shown in Fig. 1a, physical abuse was associ-
ated with a higher risk of alcohol use only among youth 
who perceived low school connection, but not among 
those who perceived high school connection. There was 
a similar interaction effect between perceived neigh-
borhood connection and physical abuse (interaction 
p < 0.05), such that physical abuse was associated with a 
higher risk of drinking only among youth who perceived 
low neighborhood connection, but not among those who 
perceived high neighborhood connection (Fig. 1b).

For past-month smoking (Table  3), physical abuse, 
sexual abuse, and neglect were each associated with 
increased odds of smoking at baseline (OR = 1.59, 95% CI 
1.08–2.34, p < 0.05; OR = 1.82, 95% CI 1.30–2.55, p < 0.001; 
and OR = 2.02, 95% CI 1.34–3.02, p < 0.001, respectively). 
There was no significant increase in the risk of smok-
ing over time, and the four forms of maltreatment were 
not associated with the rate of change. Perceived school 
or neighborhood connection did not moderate these 
associations.

Results of our secondary analysis on past-month binge 
drinking were similar to our main model of past-month 
smoking (Additional file 1: Table S3). Physical abuse, 
sexual abuse, and neglect were each associated with 
increased odds of binge drinking at baseline (OR = 1.64, 
95% CI 1.17–2.37, p < 0.01; OR = 1.85, 95% CI 1.40–2.61, 
p < 0.001; and OR = 1.48, 95% CI 1.06–2.18, p < 0.05, 
respectively). The risk of binge drinking did not signifi-
cantly increase over time and none of the four forms of 
maltreatment were associated with the rate of change. 
These associations were not moderated by perceived 
school or neighborhood connection.

Supplementary analyses examined the possibility that 
the associations between child maltreatment and alco-
hol and tobacco use were moderated by sex and grade 
(Supplementary eTables 4 and 5). There was a signifi-
cant interaction effect between physical abuse and sex in 
predicting past-month drinking at baseline (interaction 
p < 0.05). Specifically, physical abuse was more strongly 
associated with boys’ than with girls’ drinking (Addi-
tional file 1: Fig. S2). In addition, there was a significant 
interaction effect between sexual abuse and grade in pre-
dicting past-month binge drinking at baseline (interac-
tion p < 0.05). Sexual abuse was more strongly associated 

Table 2  Descriptive statistics for reports of childhood 
maltreatment
CTQ 
subscales

CTQ continuous 
scores

Classification according to 
severity n(%)

Min-Max M 
(SD)

None to 
minimal

Moderate Severe

Emotional 
abuse

5–25 7.85 
(3.40)

2333 (89.94) 159 (6.13) 102 
(3.93)

Physical abuse 5–25 6.68 
(3.04)

2277 (87.78) 151 (5.82) 166 
(6.40)

Sexual abuse 5–25 6.40 
(2.94)

2131 (81.15) 310 (11.95) 153 
(5.90)

Neglect 5–25 10.09 
(3.70)

1405 (54.16) 679 (26.18) 510 
(19.66)

Neglect continuous score was the average of physical and emotional neglect. 
Cut points for none-to-minimal, moderate, and severe were applied to facilitate 
interpretation according to the Childhood Trauma Questionnaire (CTQ) scoring 
manual (Bernstein et al., 2003): emotional abuse (≤ 12, 13–15, ≥ 16); physical 
abuse (≤ 9, 10–12, ≥ 13); sexual abuse (≤ 7, 8–12, ≥ 13); emotional neglect (≤ 14, 
15–17, ≥ 18); physical neglect (≤ 9, 10–12, ≥ 13). The categorization of severe (or 
moderate) neglect was based on whether individuals met the designated cutoff 
scores on either the physical or emotional subscale

Table 3  Multilevel growth curve models of the association 
between childhood maltreatment and trajectories of past-month 
substance use from T1 to T3 (n = 2594)

Drinking Smoking
Predictors OR (95% CI) OR (95% CI)
Time 1.17 (1.03–1.33) * 1.06 (0.87–1.30)
Emotional abuse (EA) 1.27 (0.90–1.67) 0.96 (0.63–1.46)
Physical abuse (PA) 1.23 (0.91–1.68) 1.59 (1.08–2.34) 

*
Sexual abuse (SA) 1.53 (1.19–2.03) *** 1.82 (1.30–2.55) 

***
Neglect 1.52 (1.06–1.90) * 2.02 (1.34–3.02) 

***
Abuse/neglect x time
EA x time 0.92 (0.77–1.11) 0.99 (0.76–1.29)
PA x time 0.92 (0.77–1.10) 0.87 (0.69–1.10)
SA x time 0.88 (0.77–1.05) 0.95 (0.77–1.16)
Neglect x time 0.86 (0.73–1.01) 0.79 (0.62–1.00)
Covariates
Male (ref. = female) 2.31 (1.68–3.31) *** 5.74 (3.32–9.91) 

***
Middle school (ref. = primary 
school)

4.90 (3.60–7.64) *** 6.30 (2.64–
14.98) ***

Parental absence (ref. = none)
One 0.61 (0.39–0.97) * 0.81 (0.44–1.50)
Both 0.99 (0.66–1.39) 0.82 (0.49–1.39)
Subjective SES 1.05 (0.89–1.24) 1.26 (1.01–1.58)*
School connection 0.87 (0.72–1.04) 0.84 (0.65–1.09)
Neighborhood connection 0.94 (0.80–1.15) 0.90 (0.70–1.15)
OR odds ratios; 95% CI  95% confidence intervals; SES socioeconomic status.

*** p < 0.001; ** p < 0.01; * p < 0.05
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with binge drinking among middle school than elemen-
tary school youth.

Discussion
This study examined how childhood maltreatment is 
associated with the longitudinal trajectories of tobacco 
and alcohol use in a large sample of low-income, rural 
Chinese adolescents. The results yielded two novel con-
tributions. First, there are unique effects of sexual abuse 
and neglect on subsequent risks of alcohol and tobacco 
use, independent of personal, family, and contextual 
characteristics. Second, the positive aspects of the school 
and neighborhood environment help to buffer the risks 
of alcohol use associated with childhood physical abuse 
experiences. This finding has implications for designing 
and implementing targeted school and neighborhood-
based substance use preventions and interventions.

Different forms of childhood maltreatment were inde-
pendently associated with baseline adolescent substance 
use. Sexual abuse and neglect were more strongly associ-
ated with substance use than was physical or emotional 
abuse. The finding that childhood sexual abuse was asso-
ciated with increased risk of past-month drinking, binge 
drinking, and smoking is consistent with prior research 
documenting the negative consequences of sexual abuse 
[4]. Childhood sexual abuse can impair stress response 
systems, leading to maladaptive coping behaviors, poor 
decision-making and low self-regulation [9]. Victims of 
sexual abuse may be more likely to use alcohol or tobacco 
as a coping mechanism [33, 34]. We also found sexual 
abuse was more strongly associated with smoking among 

youth in middle school than those in elementary school. 
While the effects of sexual abuse on some aspects of 
adjustment (e.g., internalizing problems) manifest early, 
its effect on other domains such as substance use may 
emerge later in adolescence, possibly through a cascade 
of developmental challenges involving sexual risk behav-
iors, delinquent behaviors, and involvement with deviant 
peers [4].

Neglect uniquely predicted adolescent past-month 
drinking, binge drinking, and smoking, above and beyond 
the effects of physical, sexual, and emotional abuse. The 
effect size of neglect was similar to that of sexual abuse 
for drinking, and even stronger for smoking. This finding 
is consistent with past research that the negative effect 
of neglect on adolescent health and well-being was simi-
lar to or even greater than abuse [14, 35, 36]. Neglect is 
a severe form of early deprivation and may lead to sub-
stance use via insecure attachment, which has been 
associated with emotional dysregulation, externalizing 
behaviors, and psychosocial adjustment difficulties [37]. 
Neglect was the most common form of maltreatment in 
this sample, a result consistent with other research [38]. 
The high rate of neglect in our sample may reflect the fact 
that many parents migrated to cities, leaving their chil-
dren to a single parent, a grandparent, or another adult. 
Considering that recent research has found distinct com-
ponents of neglect (e.g., not providing emotional sup-
port and affect, exposing youth to risky situations, or 
inadequate monitoring) that independently influence the 
likelihood to exhibit health-damaging behaviors [36], it 
is important for future research to examine the specific 

Fig. 1  Interaction effects between perceived school connection (left) and neighborhood connection (right) with physical abuse (PA) in predicting ado-
lescent past-month drinking behavior. NH neighborhood
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component of neglect that influences the well-being and 
development of children and adolescents.

In prior studies it has also been found that adolescents 
who had experienced emotional abuse were more likely 
to initiate alcohol and tobacco early and to use these sub-
stances more frequently [12, 33]. Surprisingly, we found 
emotional abuse was not significantly associated with 
drinking, binge drinking, or smoking. Physical abuse 
predicted binge drinking and smoking; however, it was 
only associated with drinking for boys, but not for girls. 
Previous findings are mixed regarding sex differences in 
the effects of physical abuse [39, 40]. Future research is 
needed to explore the effects of abuse with consideration 
of multiple factors including cultural values and norms, 
the developmental stage of participants, and features 
of physical and emotional abuse such as severity and 
chronicity.

Consistent with the ecological systems theory, school 
and neighborhood connections moderated the develop-
mental pathways from early physical abuse to adolescent 
drinking behavior [16]. Although it was previously found 
that individuals with a history of childhood maltreatment 
have heightened vulnerability to adverse environment 
influences [41], there has been less empirical support 
for the protective effects of positive environments. For 
adolescents who experienced childhood physical abuse, 
feelings of connection to peers and adults in school and 
neighborhood were associated with a reduced risk for 
alcohol drinking in adolescence. One plausible explana-
tion is physical abuse is more common for children who 
exhibit a difficult temperament or other personality or 
biological traits. As posited by the differential suscepti-
bility theory, these traits may confer a heightened sus-
ceptibility to environmental influences, for better and for 
worse [42]. It is also likely that early physical abuse alters 
the physiological systems involved in stress responsivity, 
subsequently enhancing youth sensitivity to their envi-
ronments [19]. It will be valuable for future research to 
further examine possible mechanisms of environmen-
tal susceptibility among youth who experienced physi-
cal abuse. Nonetheless, our findings underscore the 
important role of a positive context in cultivating resil-
ience among physically abused youth. Policymakers and 
school administrators may consider interventions geared 
towards improving overall school and neighborhood 
connectedness given its potential to effectively mitigate 
the negative developmental sequalae affecting youth who 
experienced early-life physical abuse. It is also important 
to note that the moderating effects of school and neigh-
borhood connections appear limited to physical abuse; 
thus, caution is needed in interpreting these findings. The 
potential interaction effects between abuse or neglect 
experiences and school and neighborhood contexts in 

predicting adolescent substance use and other develop-
mental outcomes warrant further exploration.

The prevalence rates of 10.2% for past-month drink-
ing and 4.9% for past-month smoking are similar to those 
found in prior studies of Chinese adolescents [43, 44]. For 
example, a nationally representative survey of Chinese 
adolescents yielded rates of past-month smoking of 3.9% 
for middle school students [43]. In another national sur-
vey to middle and high school students in eight Chinese 
provinces, 11.9% of adolescents reported using alcohol 
in the past month [44]. We also found that rates of alco-
hol and tobacco use were higher in middle school than 
in primary school and higher among boys than girls, 
patterns consistent with results from other studies [43, 
44]. We observed that the proportion of youth in our 
sample who endorsed past-month alcohol use increased, 
while it remained unchanged for tobacco use, suggest-
ing that exposures to alcohol and tobacco lasted or even 
increased over the study period. None of childhood mal-
treatment forms predicted the rate of change of drinking 
or smoking behaviors, suggesting that sexual and physi-
cal abuse and neglect are associated with higher alcohol 
and tobacco use at baseline, but this effect may stabilize 
over time. There are two plausible explanations for the 
lack of association for substance use change. First, par-
ticipants who are lost to attribution have higher baseline 
rates of substance use; thus, our analysis does not capture 
high-risk behaviors that potentially persist or increase 
over time and likely underestimates the true impact of 
childhood maltreatment on the substance use trajectory. 
Second, there may exist distinct trajectory patterns of 
substance use within maltreated youth (e.g., some youths 
have increasing or persistent use, whereas others have 
decreasing use). Further research to explore develop-
mental patterns and/or risk profiles of substance use (e.g., 
lifetime exposure, exposure amount, cumulative amount, 
age of initiation, duration of use) among maltreated sam-
ples is warranted.

Limitations and implications for future research
There are several limitations of this research that sug-
gest the need for future research. First, the study relied 
on self-reported measurement of the key variables. 
For example, childhood maltreatment was retrospec-
tively reported by youth, which may be subject to recall 
bias (e.g., current life situations could influence the 
recall of past experiences) and could be underestimated 
given social stigma and victim-blaming faced by vic-
tims [45]. Future research may consider using multiple 
data sources including official records, self-and parent-
reported maltreatment data, and parental, teacher, and 
peer perceptions of youth substance use. Also, the self-
report measure of childhood maltreatment did not allow 
an examination of the age of onset, perpetrator, and 
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chronicity of the maltreatment exposure, which should 
be considered in future research on childhood maltreat-
ment. Given that abuse and neglect often co-occur, it 
would be useful to examine the complexity of maltreat-
ment experiences using person-centered analysis such as 
the latent profile analysis and evaluate how complex pat-
terns of maltreatment experiences relate to adolescent 
substance use trajectories.

Second, although the validity of the CTQ scale has been 
supported in prior research [23, 24], the internal consis-
tency of the physical neglect subscale was only moderate. 
The lower internal consistency of this subscale was not 
specific to our study but rather common among com-
munity samples of adolescents across countries [24–26]. 
We therefore used a combined neglect measure because 
it provided an acceptable internal consistency and was 
consistent with the broad conceptualization of neglect 
used in previous research [27, 35, 46]. In future research 
it would be helpful to distinguish physical and emotional 
forms of neglect, using case records, diagnostic interview 
measures, or other validated multidimensional measures 
of neglect.

Third, this study assessed alcohol and tobacco trajec-
tory over the period of one year, which may not fully 
capture the lasting effect of childhood maltreatment. 
Although we found abuse or neglect did not predict 
increases in the use of these substances, it is possible 
that the effects of early maltreatment experiences extend 
beyond a one-year period and persist into late adoles-
cence and adulthood [47]. Future studies with more 
years of follow-up data are needed to evaluate the long-
term effects of childhood maltreatment on substance use 
behaviors.

Fourth, given that the protective effects of school and 
neighborhood connection were only observed in the link 
between physical abuse and alcohol use, it is important 
to interpret the school and neighborhood effect with cau-
tion. We encourage future research to assess if context 
matters via various school and neighborhood processes 
(i.e., perceived safety, access to resources, built environ-
ment) and across different developmental outcomes and 
samples from diverse backgrounds among maltreated 
youth.

Finally, this study was conducted in a low-income 
rural area of Eastern China and the generalizability of 
the reported findings to other populations in China and 
other regions of the world should be interpreted cau-
tiously. For example, there are considerable differences 
in economic development and societal norms pertaining 
to tobacco and alcohol use across China. Results from 
a recent meta-analysis showed that tobacco use is more 
prevalent in Eastern China than is in either Central China 
or Western China [48]. Future research should replicate 
current findings in different parts of China and in other 

societies. Nonetheless, our use of a low-income rural 
Chinese youth sample contributes to the understanding 
of the impact of childhood maltreatment in underserved 
populations.

Conclusions
This study of a large, understudied sample of adolescents 
in low-income rural China, demonstrates how childhood 
sexual abuse, physical abuse, and neglect are each pro-
spectively associated with risks of adolescent alcohol and 
tobacco use. Our findings also highlight the protective 
roles of the neighborhood and school connections in mit-
igating the negative effect of physical abuse on adolescent 
alcohol use. This research contributes to the literature of 
adolescent development by examining unique effects of 
multiple forms of childhood maltreatment in Chinese 
rural settings. Our findings underscore the need for more 
comprehensive tools to identify maltreatment exposures 
and their effects in low-income rural communities. Given 
that neighborhood and school connection are modifi-
able factors, policymakers may design and implement 
effective intervention programs that increase feelings 
of trust, closeness, and belongingness among physically 
abused youth. More work needs to address crucial social 
forces (i.e., poverty, lack of access to resources) that lead 
to health inequalities and interpersonal violence among 
children and adolescents.
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