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Abstract
Menstrual problems and non-suicidal self-injury (NSSI) are common in adolescent girls. This study examined whether onset of
menstruation and menstrual problems were related to NSSI in Chinese female adolescents. A total of 5696 adolescent girls
participated in the baseline survey of Shandong Adolescent Behavior and Health Cohort (SABHC) study in Shandong, China. A
structured questionnaire was used to ask about participants’ lifetime and last-year NSSI, age at menarche, menstrual cycle
interval, menstrual flow length, menstrual irregularity, period pain, body weight and height, and demographics. Impulsivity
was assessed by the Eysenck I7 impulsiveness scale. Internalizing and externalizing problems were measured by the Youth Self-
Report of Child Behavior Checklist. The mean age of the sample was 15.0 years (SD = 1.4). The prevalence of lifetime and last
year NSSI were 28.1% and 21.4% in Chinese adolescent girls. After adjusting for adolescent and family covariates (age, body mass
index, impulsivity, internalizing and externalizing problems, paternal education, and family economic status), onset of menstruation
was significantly associated with increased risk of lifetime NSSI (OR = 1.62, 95%CI = 1.20–2.20) and last year NSSI (OR = 1.92,
95%CI = 1.37–2.67). Among adolescent girls who had menarche, often irregular menstruation and period pain were significantly
and independently associated with lifetime NSSI (OR = 1.36, 95%CI = 1.03–1.79; OR = 1.29, 95%CI = 1.05–1.58) and last year
NSSI (OR = 1.46, 95%CI = 1.07–1.98; OR = 1.29, 95%CI = 1.03–1.61). Our findings suggest that onset of menarche, irregular
periods, and period pain appear to be associated with increased risk of NSSI. These findings highlight the importance of menstru-
ation hygiene education and treatment of menstrual problems to reduce the risk of NSSI among adolescent girls.
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Introduction

Non-suicidal self-injury (NSSI) refers to the deliberate, self-
inflicted destruction of body tissue resulting in immediate

damage, without suicidal intent and for purposes not culturally
sanctioned (Zetterqvist 2015). NSSI in adolescents is a world-
wide public health concern for its high prevalence and adverse
consequences (Hawton et al. 2012a; Swannell et al. 2014;
Zetterqvist 2015). Recent epidemiological studies reported
that 17.0–32.7% of adolescents engaged in NSSI during the
past year (Wan et al. 2011; Giletta et al. 2012; Shek and Yu
2012;Wan et al. 2015). Althoughmajority of self-injuries is of
low medical lethality, NSSI is associated with clinical and
functional impairment and is a significant predictor of future
suicide attempts and completed suicide (Cooper et al. 2005;
Hawton et al. 2012a; Carroll et al. 2015).

The incidence of NSSI begins to increase in the early ado-
lescence, particularly in adolescent girls (Hawton et al. 2012b;
Zetterqvist et al. 2013). Most of studies have shown that the
prevalence of NSSI is significantly higher in female adoles-
cents than in male adolescents (Wan et al. 2011; Giletta et al.
2012; Zetterqvist et al. 2013). Although the female-to-male
ratios vary across studies (Wan et al. 2011; Zetterqvist et al.
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2013), it can be as high as 5 or 6 to 1 in adolescents aged 12–
15 years (Hawton et al. 2012b). NSSI in adolescents is asso-
ciated with a wide variety of psychosocial factors, genetic and
biological factors, and mental health problems or disorders,
and may be caused by the complex interaction of genetic and
environmental factors (Wan et al. 2011; Maciejewski et al.
2014; Wan et al. 2015; Zetterqvist 2015; Liu et al. 2017a, b,
c). Identifying modifiable risk factors is crucial for developing
effective programs to prevent and intervene adolescent NSSI
(Brent et al. 2013; Hawton et al. 2015). One of the potential
risk factors, which has received little attention, is menstrual
problems in adolescent girls.

Menarche is the first menstrual cycle or first menstrual
bleeding in adolescent girls, due to the culmination of a
series of physiological and anatomic processes of puberty.
The menstrual cycle is controlled by the hypothalamic-
pituitary-ovarian axis and is influenced by general health,
biological, genetic, nutritional, and psychosocial factors
(Hickey and Balen 2003; Adams Hillard 2008). The median
age of menarche is 12–13 years in most developed countries
(ACOG and Committee 2015). Early menarche has been dem-
onstrated to be associated with anxiety/depression, substance
use, and suicidal behavior in adolescents (Angold et al. 1998;
Copeland et al. 2010; Deng et al. 2011; Chen et al. 2017;
Sequeira et al. 2017). However, little is known about the as-
sociation between age at menarche and NSSI. To our knowl-
edge, only one study reported a significant association be-
tween early menarche and NSSI in a sample of Chinese high
school and college students. The major limitation of the study
is that potential confounding effects of mental health prob-
lems, such as depression and externalizing behavioral prob-
lems were not adjusted for (Deng et al. 2011).

Menstrual problems such as dysmenorrhea, irregular men-
strual cycles, and heavy bleeding are common gynecologic
complaints in adolescent girls (Hickey and Balen 2003; Yu
et al. 2016). According to a recent literature review, for exam-
ple, the prevalence of dysmenorrhea or menstrual pain in ad-
olescent girls is between 16% and 93%, with severe pain be-
ing 2% to 19% (De Sanctis et al. 2015). In a recent study of
adolescent girls, 34% of the sample defined their menstrual
cycle as irregular (Esen et al. 2016). Menstrual problems have
significant effect on daily activities and quality of life and are
associated with mental health problems, sleep disturbance,
and school absence (Williams and Creighton 2012; Nur
Azurah et al. 2013; Yu et al. 2016; Liu, Chen et al. 2017).
Menstrual problems may also increase the risk of NSSI be-
cause mental health problems and sleep disturbances are as-
sociated with both self-injury/suicidal behavior and menstrual
problems (Liu and Buysse 2006; Pigeon et al. 2012; Yu et al.
2016). However, no studies have specifically examined the
association between menstrual problems and NSSI.

The current study was conducted to address the data gaps
and answer the questions of whether menarche and menstrual

problems were associated with NSSI in a large sample of
Chinese adolescent girls. Our first aim of the study was to ex-
amine if onset ofmenarchewas associatedwith increased risk of
NSSI. The second aim was to examine if age at menarche was
associated with NSSI. The third aim was to examine if menstru-
al problems were associated with increased risk of NSSI.

Methods

Participants and procedure

The Shandong Adolescent Behavior & Health Cohort
(SABHC) is an ongoing longitudinal study of adolescent be-
havior and health in Shandong, China. Detailed sampling and
data collection have been described elsewhere (Liu, Chen et
al. 2017; Liu et al. 2018). In brief, 12,301 students were sam-
pled from five middle and three high schools in three counties
of Shandong Province. Shandong, located in the middle east-
ern coast of China, is a typical province in terms of population
structure and social and cultural life. Shandong has a total
population of 95.8 million and about half of its population
lives in rural areas. The three counties and eight schools in
Shandong were selected for the study, with consideration of
the representativeness of adolescent students in the region,
prior study collaboration, convenience, and budget.

In November–December 2015, participants were invited to
complete a self-administered, structured adolescent health
questionnaire (AHQ) to assess pubertal development, men-
strual problems, risk behaviors, mental health, and family so-
cioeconomic status. After getting permission from the target
schools, trained master’s-level public health workers adminis-
tered the AHQ to participants in their classrooms during reg-
ular school hours. Before filling out the questionnaire, partic-
ipants were instructed to read the instructions carefully and
informed that the survey was anonymous, and their participa-
tion was voluntary without any penalties for nonparticipation.

We obtained permission to conduct the study from the
principals in the target schools and informed consent from
participants in the target classes before the survey.
Participants were asked to get permission from their parents
to participate in the survey. The study was approved by the
research ethics committee of Shandong University School of
Public Health and target schools.

Measures

Measures of non-suicidal self-injury. The AHQ has two ques-
tions about non-suicidal self-injury (NSSI): BI have tried to
hurt myself deliberately without intention to kill myself over
the entire lifetime^ and BI tried to hurt myself deliberately
without intention to kill myself during the past year.^ If a
respondent answered Byes^ on the first question, he or she
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was considered to have lifetimeNSSI. If the answer was Byes^
on the second question, the responder was considered to have
last-year NSSI.

Menarche and menstrual problems. Six questions were
used to collect information about menstruation. Menarche
was defined as the first menstrual period and was asked by
BHave you begun to menstruate?^ If the answer was Byes,^
age at menarche was then asked by BHow old were you when
you had your first period?^ Menstrual cycle interval was
asked by BHow long is your typical cycle interval from day
one of a menstrual period to day one of the next period?^
Menstrual flow length was asked by BOn average, how many
days does your period last?^ Menstrual regularity was asked
by BHow regular is your menstrual period?^ with a response
option of Bregular,^ Bsometimes irregular,^ or Bvery
irregular.^ Period pain was asked by BDo you have painful
periods or menstrual cramps?^ with a response option of
Bnone,^ Bmild,^ Bmoderate,^ or Bsevere.^

Study covariates. Adolescent and family factors selected
for this analysis as covariates included adolescent age, body
mass index (BMI), internalizing and externalizing problems,
impulsivity, paternal education, and family economic status.
These covariates were selected based on the associations of
these variables with mental health, NSSI, and/or menstruation
in previous studies (Angold et al. 1998; Liu et al. 2005;
Copeland et al. 2010; Deng et al. 2011; Currie et al. 2012;
Sequeira et al. 2017).

Participants were asked to report their body weight, height,
paternal education (primary school, middle school, high
school, professional school, or college and above), and family
economic status (excellent, good, fair, poor, or very poor).
BMI was calculated by body weight divided by the square
of body height (kg/m2).

Internalizing and externalizing problems were assessed by
the Chinese version of 1991 Achenbach Youth Self-Report
(YSR) of Child Behavior Checklist (Achenbach 1991; Liu et
al. 1997). The YSR comprises 103 problem items to which the
respondent can answer B0^ if the problem is not true of him or
herself, B1^ if the item is somewhat or sometimes true, or B2^
if it is very true or often true within the past six months. By
summing 1 and 2s on all problem items, eight syndromes and
two second-order factors (internalizing and externalizing) can
be assessed. The externalizing factor is made up of aggressive
behavior and delinquent behavior; the internalizing factor is
made up of the anxious/depressed, withdrawn and somatic
complaints. The Chinese YSR has shown satisfactory psycho-
metric properties in adolescents in China (Liu et al. 1997).
Cronbach’s alpha was 0.91 for internalizing problems and
0.89 for externalizing problems with the current sample.

Impulsiveness was assessed by the Eysenck I7 impulsive-
ness scale (Eysenck et al. 1984). The scale is composed of 19
items with a modified response format from Bnever or rarely,^
Bsometimes,^ Boften,^ to Balways.^ Example items are BDo

you often get into trouble because you do things without
thinking?^ and BAre you an impulsive person?^ Cronbach’s
alpha was 0.92 with the current sample.

Statistical analysis

Chi-square tests and student t tests were used to compare
differences in categorical data and continuous data between
adolescents with and without NSSI, respectively. Univariate
logistic regression analyses were performed to examine the
associations between menarche and menstrual problems and
lifetime NSSI and last year NSSI. Multivariate logistic regres-
sions were performed to examine the independent associations
of NSSI with menarche and menstrual problems, adjusting for
the effects of adolescent and family covariates (age, school,
BMI, impulsiveness, internalizing and externalizing prob-
lems, and father education, and family economic status).
Statistical tests of the regression estimates or odds ratios were
based on Wald statistics. All statistical analyses were per-
formed using IBM SPSS Statistics for Windows, Version
22.0 (Armonk, NY: IBM Corp).

Results

Of 12,301 students sampled for SABHC baseline survey,
11,836 who attended school on the day of survey returned
questionnaires, 5 students returned their questionnaires in
blank, leaving 11,831 for baseline data analysis (96.2%).
Among the 11,831 participants, 5813 (49.1%) were adoles-
cent girls. Of these adolescent girls, 5696 (98%) answered the
questions about lifetime NSSI and last year NSSI and were
included for the current analysis. Themean age was 15.0 years
(SD = 1.4, range 12–18).

Prevalence of NSSI

Table 1 shows the prevalence rates of lifetime NSSI and last
year NSSI by age. The overall prevalence of lifetime NSSI
and last year NSSI were 28.1% and 21.4%, respectively. The
prevalence of lifetime NSSI (χ2 = 56.68, p < .0001) and last
year NSSI (χ2 = 2172, p < .0001) differed significantly across
ages 12–18. The NSSI prevalence tended to increase from
ages 12 to 15 and then decrease from ages 16 to 18.

Demographical and psychosocial characteristics
associated with NSSI

As shown in Table 2, mean age, body weight, and height were
significantly higher in girls who had lifetimeNSSI than in those
without NSSI (all p < .001). However, no significant differ-
ences were found between girls with and without last year
NSSI (all p > .05). Girls who reported lifetime and last year
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NSSI scored significantly higher than those without NSSI on
impulsivity and internalizing and externalizing problems (all p
< .0001). Poor family economic status was more common in
girls with lifetime and last year NSSI than those without NSSI
(p < .05). No significant differences in fathers’ education were
observed between girls with and without NSSI (p > .05).

Menarche and NSSI

As presented in Tables 3 and 4, the prevalence of lifetime
NSSI and last year NSSI were significantly higher in girls
who had menarche than in those who had not (p < .0001).
Univariate logistic regressions found that the odds of lifetime
NSSI and last year NSSI were 1.85 (95%CI = 1.45–2.36,

Table 1 Prevalence of non-suicidal self-injury (NSSI) in Chinese ado-
lescent girls by age

N Lifetime NSSI Last year NSSI

Age

12 246 19.9 17.9

13 881 20.2 19.0

14 773 28.8 24.2

15 1294 32.9 24.3

16 1787 30.3 21.1

17 605 26.0 18.3

18 110 24.5 14.5

Total 5696 28.1 21.4

Chi-square (p) 56.68 (< .0001) 21.72 (< .0001)

Table 2 Demographic and psychosocial characteristics in adolescent girls with and without non-suicidal self-injury (NSSI)

Total Na Lifetime NSSI Last year NSSI

Yes No X2/t (p) ESb Yes No X2/t (p) ESb

Age, year 5696 1601 4095 1217 4479

Mean, SD 15.13 (1.31) 14.96 (1.48) 4.01 (< .0001) 0.12 15.00 (1.35) 15.01 (1.46) 0.40 (.693) 0.01

Height, cm 5638 1585 4053 1207 4431

Mean, SD 161.72 (5.93) 160.98 (6.11) 4.12 (< .0001) 0.12 161.68 (6.01) 161.05 (6.08) 1.50 (.134) 0.10

Weight, kg 5607 1579 4028 1198 4409

Mean, SD 51.96 (8.31) 51.27 (8.57) 2.75 (.006) 0.08 51.79 (8.47) 51.38 (8.51) 1.66 (.097) 0.05

Body mass index (BMI) 5601 1592 4069 1212 44,449

Mean, SD 19.84 (2.74) 19.74 (2.84) 1.17 (.246) 0.03 19.79 (2.78) 19.76 (2.82) 0.31 (.757) 0.01

Impulsivity 5493 1542 3951 1157 4336

Mean, SD 36.89 (8.52) 32.13 (7.28) 20.71 (< .0001) 0.62 37.26 (8.72) 32.46 (7.40) 18.88 (< .0001) 0.63

Internalizing problems 5696 1601 4095 1217 4479

Mean, SD 16.01 (9.56) 9.91 (7.98) 24.49 (< .0001) 0.72 16.91 (10.04) 10.19 (7.97) 24.59 (< .0001) 0.79

Externalizing problems 5696 1601 4095 1217 4479

Mean, SD 11.40 (7.51) 6.51 (5.71) 26.44 (< .0001) 0.78 12.03 (7.89) 6.76 (5.77) 25.97 (< .0001) 0.84

Father education 5642 1.13 (.889) 1.35 (.853)

Primary school, % 781 28.6 71.4 22.0 78.0

Middle school, % 3026 27.7 72.3 21.2 78.8

High school, % 1029 28.4 71.6 21.3 78.7

Professional school, % 448 29.9 70.1 20.5 79.5

College or above, % 358 28.2 71.8 23.5 76.5

Family economic status 5696 23.24 (< .0001) 10.63 (.031)

Excellent, % 94 19.1 80.9 19.1 80.9

Good, % 900 26.3 73.7 21.2 78.8

Fair, % 4036 27.6 72.4 20.7 79.3

Poor, % 592 35.8 64.2 26.4 73.6

Very poor, % 42 31.0 69.0 26.2 73.8

a Ns differ across study variables due to missing values
bES Effect size (Cohen’s d)
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p < .001) and 1.69 (95%CI = 1.29–2.21, p < .001) in girls who
had had menarche compared with those without menarche,
respectively. After adjusting for adolescent and family covar-
iates, the odds for lifetime NSSI (OR = 1.62, 95%CI = 1.20–
2.20, p < .001) was decreased by 12% but the odds for last
year NSSI (OR = 1.92, 95%CI = 1.37–2.67, p < .001) was in-
creased by 14% and both odds remained to be significant.

Age at menarche, menstrual problems, and NSSI

Tables 3 and 4 present the prevalence of lifetime NSSI and last
year NSSI across ages at menarche and menstrual problems.
The prevalence of lifetime NSSI and last year NSSI were
significantly higher in girls with irregular periods and period
pain than in those without the problem (all p < .0001). The
prevalence of last year NSSI were significantly higher in girls
who had onset of menarche at age ≤ 11 years (p = .033) and
whose menstrual cycle was ≤ 24 days or ≥ 35 days (p = .015).

After adjusting for adolescent and family covariates, often
irregular periods and moderate period pain were significantly

associated with lifetime NSSI (OR = 1.36, 95%CI = 1.03–
1.79, p = .023) and last year NSSI (OR = 1.29, 95%CI =
1.03–1.61, p = .014). The odds of lifetime NSSI and last year
NSSI with irregular periods and moderate period pain tended
to decrease but remained to be significant (all p < .05), after
adjusting for age (Adj1OR) and additional adjustment of body
mass index, paternal education, family economic status, im-
pulsivity, and internalizing and externalizing problems
(Adj2OR).

Menarche at age ≤ 11 years for last year NSSI became
insignificant after adjusting for age (p > .05). Menstrual cycle
≤ 24 days and ≥ 35 days for last year NSSI were no longer
significant (p > .05) after adjusting for impulsivity and inter-
nalizing and externalizing problems (Adj2OR).

Discussion

To our knowledge, this is the first study to comprehensively
examine the associations between menstrual problems and

Table 3 Menarche, menstrual problems, and lifetime NSSI in Chinese adolescent girls

Nb NSSI (%) X2 (p) OR (95%CI) Adj1OR (95%CI) Adj2OR (95%CI)

Menarche 24.70 (< .0001)

No 460 18.2 1.00 1.00 1.00

Yes 5099 29.1 1.85 (1.45–2.36) 1.62 (1.24–2.12) 1.62 (1.20–2.20)

Age at menarchea 3.29 (.193)

≤ 11 513 31.0 1.12 (0.91–1.37) 1.15 (0.94–1.41) 1.00 (0.80–1.26)

12–13 3472 28.7 1.00 1.00 1.00

≥ 14 1083 29.7 1.05 (0.90–1.22) 1.01 (0.87–1.18) 1.05 (0.89–1.25)

Menstrual cycle intervala 3.61 (.164)

≤ 24 days 4828 31.2 1.16 (0.96–1.39) 1.17 (0.97–1.41) 1.12 (0.91–1.38)

25–34 days 611 28.2 1.00 1.00 1.00

≥ 35 days 3795 31.3 1.16 (0.93–1.44) 1.16 (0.93–1.44) 0.97 (0.76–1.23)

Menstrual flow lengtha 0.13 (.938)

≤3 days 296 30.1 1.05 (0.81–1.36) 1.07 (0.82–1.39) 0.93 (0.69–1.24)

4–6 days 3655 29.1 1.00 1.00 1.00

≥7 days 1067 29.2 1.00 (0.86–1.17) 1.01 (0.87–1.18) 0.96 (0.82–1.14)

Menstrual regularitya 38.41 (< .0001)

Regular 820 22.3 1.00 1.00 1.00

Sometimes irregular 3644 29.8 1.48 (1.24–1.78) 1.49 (1.25–1.79) 1.26 (1.03–1.53)

Often irregular 494 38.2 2.16 (1.69–2.77) 2.17 (1.70–2.78) 1.36 (1.03–1.79)

Period paina 39.51 (< .0001)

No 1386 24.0 1.00 1.00 1.00

Mild 2316 29.3 1.31 (1.13–1.53) 1.31 (1.12–1.52) 1.22 (1.03–1.44)

Moderate 968 33.7 1.61 (1.34–1.93) 1.59 (1.32–1.91) 1.29 (1.05–1.58)

Severe 299 38.5 1.98 (1.52–2.58) 1.94 (1.49–2.53) 1.16 (0.86–1.56)

Adj1 Adjusted for age, Adj2 Adjusted for age, body mass index, school, paternal education, family economic status, impulsivity, and internalizing and
externalizing problems
a Limited to those who had menarche
bNs differ due to missing values
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NSSI in a large sample of Chinese adolescent girls. Our major
findings are summarized and discussed below.

First, our findings show that the prevalence of NSSI tended
to increase from ages 12 to 15 and then decrease from ages 16
to 18 among adolescent girls. Higher prevalence of NSSI dur-
ing the early adolescence may be explained by the finding that
onset of menstruation was significantly associated with in-
creased risk of lifetime NSSI (OR = 1.62) and last year NSSI
(OR = 1.92). Although no specific studies have reported the
associations between menarche and NSSI, the significant as-
sociation observed in the current study is not surprising. This
is because rapid physical and endocrinological changes and
associated psychosocial stress around the onset of menses
may make adolescent girls particularly vulnerable to emotion
dysregulation and increase the risk of mental health problems
and NSSI (Angold et al. 1998; Johnson et al. 2006; Sequeira et
al. 2017). For instance, estrogen levels around the time of
menarche increase rapidly and fluctuate dramatically in the
body (Steiner et al. 2003). The body’s systems like the
hypothalamic-pituitary-adrenal (HPA) axis may not be able

to promptly adapt to these rapid changes of hormones that
has been associated with increased risk of depression in wom-
en (Weiss et al. 1999). Furthermore, girls around the onset of
menarche may experience more psychosocial distress like
worries and concerns about their menstruation and are more
vulnerable to stress (Steiner et al. 2003). In addition, menstrual
problems and psychosomatic symptoms are more likely to
occur in the first few years following menarche and may make
adolescent girls at risk of mental health problems and self-
injury (Williams and Creighton 2012; Pilver et al. 2013).

Second, early menarche (≤ 11 years) was not significantly
associated with NSSI after adjusting for age and other adoles-
cent and family covariates. Our finding is different from a
study that reported early menarche was significantly associat-
ed with increased risk of NSSI in Chinese high school and
college students (Deng et al. 2011). However, our finding is
supported by recent longitudinal studies that found the effect
of early menarche on depressive symptoms existed in mid-
adolescence (14–15 years) and did not persist into late adoles-
cence (16–19 years) (Joinson et al. 2013; Sequeira et al. 2017).

Table 4 Menarche, menstrual problems, and last-year NSSI in Chinese adolescent girls

Nb NSSI (%) X2 (p) OR (95%CI) Adj1OR (95%CI) Adj2OR (95%CI)

Menarche 14.82 (< .0001)

No 460 14.4 1.00 1.00 1.00

Yes 5099 22.2 1.69 (1.29–2.21) 1.86 (1.39–2.48) 1.92 (1.37–2.67)

Age at menarchea 6.84 (.033)

≤ 11 513 26.0 1.23 (1.00–1.53) 1.22 (0.98–1.51) 1.07 (0.84–1.37)

12–13 3472 22.2 1.00 1.00 1.00

≥ 14 1083 20.4 0.90 (0.76–1.07) 0.91 (0.77–1.09) 0.94 (0.78–1.14)

Menstrual cycle intervala 8.34 (.015)

≤ 24 days 4828 25.1 1.26 (1.04–1.54) 1.25 (1.02–1.53) 1.20 (0.96–1.49)

25–34 days 611 21.0 1.00 1.00 1.00

≥ 35 days 3795 25.3 1.28 (1.01–1.61) 1.28 (1.01–1.62) 1.10 (0.85–1.43)

Menstrual flow lengtha 0.31 (.858)

≤ 3 days 296 21.1 0.93 (0.69–1.24) 0.91 (0.68–1.22) 0.74 (0.53–1.03)

4–6 days 3655 22.4 1.00 1.00 1.00

≥ 7 days 1067 22.1 0.98 (0.83–1.16) 0.97 (0.82–1.15) 0.89 (0.74–1.07)

Menstrual regularitya 37.78 (< .0001)

Regular 820 15.6 1.00 1.00 1.00

Sometimes irregular 3644 22.8 1.59 (1.30–1.95) 1.59 (1.29–1.95) 1.35 (1.07–1.69)

Often irregular 494 30.0 2.31 (1.76–3.03) 2.30 (1.75–3.02) 1.46 (1.07–1.98)

Period paina 36.64 (< .0001)

No 1386 17.8 1.00 1.00 1.00

Mild 2316 22.0 1.30 (1.10–1.55) 1.31 (1.11–1.56) 1.24 (1.02–1.49)

Moderate 968 25.9 1.62 (1.32–1.98) 1.65 (1.35–2.02) 1.29 (1.03–1.61)

Severe 299 31.1 2.08 (1.57–2.76) 2.17 (1.63–2.88) 1.29 (0.93–1.78)

Adj1 Adjusted for age, Adj2 Adjusted for age, body mass index, school, paternal education, family economic status, impulsivity, and internalizing and
externalizing problems
a Limited to those who had menarche
bNs differ due to missing values
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That is, early menarche may have temporary effect on NSSI in
early adolescence. Further longitudinal studies are needed to
examine the long-term effects of early menarche on NSSI
from early adolescence through adulthood.

Third, among adolescent girls who had menarche, often
irregular menstruation, and period pain were significantly as-
sociated with lifetime NSSI and last year NSSI after adjusting
for adolescent and family covariates. Many studies have dem-
onstrated that menstrual problems, including period pain and
irregular periods, are the leading cause of school absenteeism,
can impact quality of life, and increase risk of mental health
problems (Nur Azurah et al. 2013; Yu et al. 2016; Chen et al.
2017), all of which, in turn, can increase the risk of NSSI.
However, the associations between menstrual problems and
NSSI cannot be fully explained by the indirect effect of mental
health problems. This is because the association remained to
be significant and the degree of the association was only at-
tenuated to a small extent after adjusting for both internalizing
and externalizing problems. Further studies are needed to ex-
amine the pathways, mediators and moderators, and underly-
ing biological and genetic mechanisms between menstrual
problems and NSSI.

Study limitations

This is the first study to examine age at menarche and men-
strual problems and NSSI in a sample of more than 5000
adolescent girls. Multiple potential child and family con-
founders were statistically controlled for, including age,
BMI, impulsivity, internalizing and externalizing problems,
and family social demographics. However, this study has sev-
eral limitations that need to be considered when interpreting
the findings. First, a single item (i.e., I have tried to hurt myself
deliberately without intention to kill myself) used to measure
NSSI cannot distinguish direct NSSI behaviors such as cutting
and burning skin and indirect self-injuries such as hurting
oneself through risky and reckless behaviors. Second, since
all measures used in this study were self-report, it is possible
that some of the effects may have been due to shared method
variance. However, as menarche is a girls’ developmental
milestone and menstrual problems may occur every month,
they are less likely to be affected by recall bias. The age at
menarche and menstrual problems are comparable to other
studies of adolescent female populations (Song et al. 2015;
Yu et al. 2016). With respect to NSSI, given that many ado-
lescents who engaged in NSSI may never come to medical
attention or result in hospitalization, self-report measures re-
main a valuable source of information (Hawton et al. 2002;
Owens et al. 2015). The findings that menstrual problems
were associated with both lifetime NSSI and last year NSSI
were reassuring. Third, as is true for all cross-sectional re-
search, we could not establish the causal relationships be-
tween menstrual problems and NSSI. Prospective studies with

clinical interviews are needed to examine their causal associ-
ations. Fourth, although many adolescent and family factors
were examined as covariates in the study, some other factors,
such as early childhood life stress and eating disorders, which
may be associated with NSSI and menstrual cycle or menstru-
al problems, were not included. In addition, although the sam-
ple size is large, it is unknown if the findings from participants
in eight schools in Shandong could be generalized to adoles-
cents in other regions.

In summary, our study demonstrated that menarche and
menstrual problems were associated with increased risk of
NSSI in a large sample of adolescent girls. These findings
may have important implications for understanding the in-
creased risk of NSSI in early adolescent girls and gender differ-
ences in NSSI emerging in early adolescence. Our findings may
also have important public health and clinical implications for
puberty education and menstrual hygiene management to help
adolescent girls respond to and manage the changes and chal-
lenges they face in life. Puberty education and menstrual hy-
gienemanagement should be conducted at school and in routine
clinical practice to prevent self-injury associated with the onset
of menstruation and menstrual problems in adolescent girls.
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