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a b s t r a c t

Background: Because the incidence of depression increases after puberty, it is possible that pubertal
timing in girls influences the onset of depression. Our objective was to assess the effect of early and late
puberty in girls on the incidence of depression.
Methods: We systematically searched relevant databases for controlled studies that assessed the impact
of pubertal timing in girls on the incidence of depression or depressive symptoms. The last search was
completed in August 2013. Two authors selected the studies, extracted the data, and assessed the quality
of the evidence. Meta-analyses of the adjusted and unadjusted results were calculated using random
effects.
Results: Four cohort studies were included (n¼8055 participants). Early puberty significantly increased
the risk of new cases of depression in the unadjusted meta-analysis (RR¼1.33; CI 95%: 1.02, 1.73) but not
in the adjusted estimate of two of the included studies (RR¼1.48; CI 95%: 0.69, 2.28). For late puberty, no
significant associations were found (unadjusted RR¼1.28; CI 95%: 0.87, 1.88). Two studies assessed the
effect of early puberty on depressive symptoms and found positive associations. The quality of the
available evidence was rated as very low.
Limitations: The polled results had wide confidence intervals, and the available evidence was of very low
quality.
Conclusions: The available evidence supports little confidence regarding the impact of pubertal timing on
the onset of depression in girls but suggests that early puberty in girls may increase the risk of
depression. Further higher quality studies are needed to clarify the association between pubertal timing
and the incidence of depression in girls and women.

& 2013 Elsevier B.V. All rights reserved.
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1. Introduction

Depression is a globally common disease that has a greater
negative effect on overall health than diabetes, angina, arthritis or
asthma (Moussavi et al., 2007). Moreover, depression is the leading
cause of the global burden of neuropsychiatric diseases (Eaton et al.,
2008). Following the onset of adolescence, depression affects more
women than men, with a prevalence almost two-folder higher
(Hosseinpoor et al., 2012a). Genetic predisposition and negative life
events play a major role in the onset of depression and are equally
distributed between both genders (Johnson et al., 2013; Rice et al.,
2003). Socioeconomic inequalities between genders may account for
the increased burden of depression in women, as lower socio-
economic status, which is more frequent in women, is a risk factor
for depression (Hosseinpoor et al., 2012b; Lorant et al., 2003). The
differences in gender distribution of depression may also be asso-
ciated with biological characteristics, and gonadal hormones have
been highlighted as one such characteristic (Nemeth et al., 2013).

The 1-year prevalence of depression in adolescents is estimated
to be 4–5% (Costello et al., 2005; Jane Costello et al., 2006).
Depression during adolescence is associated with important current
and future morbidity. It can lead to lower educational attainment
among those who are depressed during this important develop-
mental period and may play a role in social status (Lewinsohn et al.,
1998; Fletcher, 2008; Thapar et al., 2012). In addition, depression
during adolescence is a major risk factor for suicide in this age group
(Windfuhr et al., 2008).

Puberty is a period of biological and social change that also affects
self-esteem and psychological equilibrium. Cohort studies have repor-
ted that changes in pubertal timing – deviation from normal devel-
opment – are associated with cardiovascular diseases (Feng et al.,
2008; Kivimäki et al., 2008). Pubertal timing has also been suggested
to influence the onset of depression (Patton and Viner, 2007). The
basis of this hypothesis is the modulatory effect of gonadal hormones
on the neuroendocrine system. Higher levels of estrogen during
puberty may change the sensitivity of neurotransmitter systems,
particularly the production of serotonin receptors at the transcrip-
tional level (Steiner et al., 2003). The altered distribution or function of
serotonin receptor subtypes brought on by changes in the hormonal
milieu at menarche may amplify vulnerability to mood disorders,
especially when changes in normal timing are present (Steiner et al.,
2003).

Despite these predictions, conclusive evidence from epidemiolo-
gical studies in the field could not be identified. This scenario
motivated us to perform a systematic review with meta-analysis of
the effect of pubertal timing in girls on the incidence of depression.

2. Methods

2.1. Protocol and registration

The protocol for the current review was registered with the
International Prospective Register of Systematic Reviews (PROS-
PERO) under registration number CRD42012003074.

2.2. Eligibility criteria

We considered case control and cohort studies that assessed the
influence of early or late puberty in girls on the incidence of
depressive symptoms or depressive disorders eligible for this review.

2.3. Information sources and search strategy

We searched MEDLINE, EMBASE, Scopus, PsycINFO, Cumulative
Index to Nursing and Allied Health Literature (CINAHL), Cochrane
Library, Centre for Reviews and Dissemination (CRD), Latin American
and Caribbean Center on Health Sciences Information (LILACS), and
the Scientific Electronic Library Online (SciELO).

We used the following search strategy to search MEDLINE (via
PubMed) and adapted it for the other databases: ("Depression"[-
Mesh] OR "Depression"[tiab] OR "Depressive Symptoms"[tiab] OR
"Emotional Depression"[tiab] OR "Depressions"[tiab] OR "Depressive
Symptom"[tiab]) AND ("Menarche"[Mesh] OR "Menarche"[tiab] OR
"Puberty"[Mesh] OR "Puberty"[tiab] OR "Puberties"[tiab] OR "Sexual
Maturation"[Mesh] OR "Sexual Maturation"[tiab]) AND ("Women"[-
Mesh] OR "Women"[tiab] OR "Woman"[tiab] OR "Female"[Mesh] OR
"Female"[tiab] OR "Female Adolescent"[tiab] OR "Female
Adolescents"[tiab]).

The last search update was performed in August 2013. Addi-
tionally, we screened the lists of references of the relevant studies.

2.4. Study selection and data extraction process

Two independent reviewers (IRZ and KMS) selected the studies
by assessing titles and abstracts. Disagreements were resolved by
consensus or by another reviewer (TFG or MTS). The following data
were extracted by one reviewer and checked by another: year,
country, study design, sample size, definition of early or late puberty,
length of follow-up, definition of depressive disorders or symptoms,
and incidence of events in each group. When needed, we contacted
the corresponding authors of the studies for additional information.

2.5. Risk of bias and quality of evidence assessment

We based our risk of bias assessment upon the Scottish Inter-
collegiate Guidelines Network (SIGN) handbook (Sign, 2013) which
has been considered an efficient tool to assess the methodological
quality of observational studies (Bai et al., 2012). We guided our
assessment of selection, performance, attrition and detection biases
according to the following domains: selection of subjects, assess-
ment, confounding and statistical analysis. Checklist items related to
blind assessment were not considered relevant and were not
included in the study assessment.

We assessed the quality of evidence for the outcomes using the
Grading of Recommendations Assessment, Development and Evalua-
tion (GRADE) (Guyatt et al., 2011). Five items that could decrease the
quality were assessed (limitations, inconsistency, indirectness,
imprecision, and publication bias), as well as three items that could
upgrade the quality and increase confidence in the estimates (large
magnitude of effect, dose–response gradient, and plausible
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confounding) (Schünemann et al., 2009; Balshem et al., 2011). The
quality of evidence was rated as high, moderate, low or very low.

2.6. Data analyses

Whenever feasible, we recalculated the measures of association
using the data available from the included studies and performed
a meta-analysis of the crude relative risk (RR) using the Mantel–
Haenszel model with random-effects, presented with 95% con-
fidence intervals (95% CI). Adjusted RR across studies was pooled
from the confidence intervals using the DerSimonian–Laird
random-effects model (Deeks et al., 2001).

We estimated the statistical heterogeneity of the results using
the Chi2 (p40.10) and Tau2 tests and estimated the inconsistence
magnitude by I2. If the heterogeneity was significant, we planned
to explore it via sensitivity analysis. STATA software (version 10.1)
was used for all calculations.

3. Results

The literature search retrieved 984 records (Figs. 1). After
assessing the titles and abstracts, we selected 31 records for full
text assessment and included five reports from four distinct cohort
studies. The reason for exclusion of the other 26 papers are

984 retrieved records: 
442 MEDLINE 49 Scopus 
305 Embase 12 SciELO 
97 CINAHL 5 LILACS 
73 PsycINFO 1 Cochrane 

953 excluded records: 
16 duplicates 
937 not eligible 

31 records selected for full text 
assessment 

26 records excluded: 
1 outcome not suitable (Skinner et al., 2012) 

21 exposure or comparison not assessed (Garrison et al., 1990, Canals Sans et 
al., 1991, Reinherz et al., 1993, Angold et al., 1998, Laitinen-Krispijn et al., 1999, Silberg 
et al., 1999, Ge et al., 2001,Canals et al., 2002, Ge et al., 2003, Kutcher et al., 2004,  
Davison et al., 2007, Rudolph and Flynn, 2007, Patton et al., 2008, Conley and Rudolph, 
2009, Rudolph and Troop-Gordon, 2010, Carter et al., 2011, Edwards et al., 2011, Conley 
et al., 2012, Joinson et al., 2012, White et al., 2012, Benoit et al., 2013) 
4 study design not suitable (Hayward et al., 1999, Koenig and Gladstone, 1998, 
Burt and Stein, 2002, Born and Steiner, 2001)  

5 included records (4 studies) 
(Stice et al., 2001, Herva et al., 2004, Boden et al., 
2011, Joinson et al., 2011, Joinson et al., 2013) 

Fig. 1. The results of the search, selection and inclusion of studies. Note: No study was retrieved from the search on CRD.
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Fig. 2. Risk of depression in early and late puberty.
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depicited in Fig. 1 (Angold et al., 1998; Benoit et al., 2013; Born and
Steiner, 2001; Burt and Stein, 2002; Canals et al., 2002; Canals Sans
et al., 1991; Carter et al., 2011; Conley and Rudolph, 2009; Conley
et al., 2012; Davison et al., 2007; Edwards et al., 2011; Garrison
et al., 1990; Ge et al., 2001; Ge et al., 2003; Hayward et al., 1999;
Joinson et al., 2012; Koenig and Gladstone, 1998; Kutcher et al.,
2004; Laitinen-Krispijn et al., 1999; Patton et al., 2008; Reinherz
et al., 1993; Rudolph and Flynn, 2007; Rudolph and Troop-Gordon,
2010; Silberg et al., 1999; Skinner et al., 2012; White et al., 2012).
No case-control study that fulfilled the review criteria was found.

The main characteristics of the selected studies are presented in
Table 1. There was a wide variation in how depressive symptoms or
disorder criteria were measured between studies. All cohorts used
age at menarche as an indicator for pubertal timing.

3.1. Risk of bias within studies

Based upon the 13 items assessed, the selected studies failed
primarily in selection and attrition bias (two items each; Supple-
mentary Fig. 1). Table 2 details the results of risk of bias assessment for
each study. All studies had an appropriate definition of exposure (age
at menarche) and also controlled for confounding. The lack of

representativeness of the source population and the high level of
dropouts reduced the validity of the results.

3.2. Outcomes and quality of evidence

Three cohort studies provided primary data that could be
summarized in a meta-analysis. Early puberty significantly increased
the risk of depression in girls and women (RR¼1.33; CI 95%: 1.02,
1.73; I2¼55%), and a similar association was not observed for late
puberty (Fig. 2). However, when the adjusted results available for
two studies on early puberty were pooled, no association with
depression was observed (RR¼1.48; CI 95%: 0.69, 2.28; I2¼96%).
The meta-analysis suggests high heterogeneity between the included
studies. Due to the small number of included studies, it was not
possible to perform the planned sensitivity analysis. It is likely that
differences in lengths of follow-up, the criteria for diagnosis and the
ages for the assessment of depression explain the inconsistencies
across the study results.

Stice et al. (2001) used an adapted version of the schedule for
affective disorders and schizophrenia for school-age children and
found that adolescents who experienced early puberty had sig-
nificantly more depressive symptoms than those with normal

Table 1
Characteristics of included studies.

Study Country Definition of
exposure (age at
menarche, years)

Control (age at
menarche, years)

Length of
follow-up
(years)

Sample
size

Assessment of depressive
symptoms or disorder

Age of measure of
depression (years)

Early
puberty

Late
puberty

Stice et al. (2001) USA o11.6 Not
assessed

411.6 2 496 Major depression and
depressive symptom (K-SADS)

13–17

Herva et al. (2004) Finland 9–11 416 12–15 14 3952 HSCL-25 depression
questionnairea

31

Boden et al. (2011) New
Zealand

10–11 14–15 12–13 7 497 DSM-IV symptom criteria for
major depression

15–18

Joinson et al. (2011) and
Joinson et al. (2013)

United
Kingdom

o11.5 413.5 11.5–13.5 3.5 3648 Short mood and feelings
questionnaire

13–19

Abbreviations: K-SADS, adapted version of the Schedule for Affective Disorders and Schizophrenia for School-Age Children; HSCL-25, Hopkins Symptom Checklist-25;
DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition.

a Also considered the use of antidepressants and self-reported lifetime depression diagnosed by physician.

Table 2
Risk of bias within studies. Adapted from SIGN 50 (Sign, 2013).

Studies Selection bias Performance
bias

Attrition bias Detection bias Other sources of bias

Comparabilitya Representativenessb Absence of
outcomec

Dropout
rated

Dropout
profilee

Definition
of
outcomesf

Assessment
of exposureg

Assessment
of outcomesh

Confoundingi Precision
reportj

Stice et al. (2001) High High Low Unclear Unclear Low Low Low Low Low
Herva et al. (2004) Unclear High High High High Low High Low Low Low
Boden et al. (2011) Unclear High Low High Low Low Low Low Low High
Joinson et al. (2011)
and Joinson et al.
(2013)

High Low Low High High Low Low Low Low Low

a The two groups being studied are selected from source populations that are comparable in all respects other than the factor under investigation.
b The study indicates how many of the people who were asked to take part did so, in each of the groups being studied.
c The likelihood that some eligible subjects might have the outcome at the time of enrollment is assessed and taken into account in the analysis.
d The percentage of individuals or clusters recruited into each arm of the study who dropped out before the study was completed.
e Comparison is made between full participants and those lost to follow up, by exposure status.
f A measure of how clearly the outcomes are defined.
g A determination of the reliability of the method of assessment of exposure.
h Evidence from other sources is used to demonstrate that the method of outcome assessment is valid and reliable.
i The major potential confounders are identified and taken into account in the design and analysis.
j Confidence intervals have been provided.
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puberty (mean difference: 1.61; CI 95%: 0.61–2.62; po0.01). No
adjusted results were reported.

Using the short mood and feelings questionnaire (SMFQ) to
assess depressive symptoms, Joinson et al. (2011) found a similar
impact of early puberty on depression among 14 year old girls
(difference¼0.24; CI 95%: 0.09, 0.38), while late puberty signifi-
cantly reduced the levels of depressive symptoms (difference
¼�0.18; CI 95%: �0.31, �0.05) (Joinson et al., 2011). These results
were adjusted for paternal absence, major financial problems and
body mass index (BMI). In a subsequent report, the authors
performed a case-control analysis with more current data from
the cohort, including assessment of depressive symptoms at the
ages of 16.5, 18 and 19 years (Joinson et al., 2013). Girls with early
puberty had a higher chance of experiencing depressive symptoms
(SMFQ411) at the ages of 13 (adjusted odds ratio [OR]¼2.07; CI
95%: 1.28, 3.35) and 14 years (adjusted OR¼2.09; CI 95%: 1.41,
3.09) compared to girls at the same age with late puberty. The
results were adjusted for age at the time of the assessment of
depressive symptoms, indicators of socioeconomic disadvantage,
paternal absence and BMI. During later adolescence, no significant
results were found; significance was only observed in the unad-
justed analysis at the age of 16.5 years.

The quality of the body of evidence was rated as very low.
Factors that caused us to downgrade the quality of evidence were
imprecision and the risk of bias. We were unable to identify
reasons to upgrade the quality of evidence. Additional details
regarding this assessment are presented in Table 3.

4. Discussion

Evidence from the available unadjusted results of the cohort
studies demonstrated that girls who experienced early puberty are
at a higher risk of developing depression during adolescence. An
adjusted meta-analysis could only be performed for two of the
studies, and no significant associations were found. Late puberty
was not significantly associated with depression, although fewer
individuals were assessed for this exposure. With regard to
depressive symptoms, two individual studies identified a signifi-
cant association between early puberty and higher levels of
depressive symptoms in adolescents. One study found that late

puberty could be a protective factor for depressive symptoms,
although no polling of these data was possible. No clear consensus
is available regarding the adjusted or unadjusted results of the
meta-analyses; however, unadjusted results may be less affected
by selective reporting bias (Peters and Mengersen, 2008). The
quality of evidence was rated as very low, implying uncertainty in
the estimates (Balshem et al., 2011).

4.1. Limitations

The timing and methods of assessing depression varied largely
across studies, which may have introduced an important assess-
ment bias. The accuracy of depression diagnosis varies for each
tool, and no gold standard is widely accepted (Williams et al.,
2002). The studies used self-reported age at menarche to define
early or late puberty, a measure that is prone to recording bias,
particularly when assessed in older women (Cooper et al., 2006;
Cairns et al., 2011). Such flaws are the primary reason that we
judged the quality of evidence to be very low.

The main limitation of our findings is the low number of
studies available in the field, and the resulting small size of the
sample assessed. The paucity of studies, mainly in the adult phase
of life, impedes stronger conclusions by the present review. Our
methods were planned to minimize publication bias: we did not
apply language or date restrictions, and we performed a sensible
search of relevant databases, including some that index gray
literature (informally published material). Such procedures reduce
the risk of neglecting important studies by presenting the totality
of evidence available in the field (Song et al., 2000).

We found several studies that assessed puberty and depression,
but the effect of early or late puberty on depression was not
evaluated, precluding their inclusion in our review (Angold et al.,
1998; Carter et al., 2011; Conley and Rudolph, 2009; Conley et al.,
2012; Edwards et al., 2011; Kutcher et al., 2004; Laitinen-Krispijn
et al., 1999; Patton et al., 2008; Reinherz et al., 1993; Rudolph and
Flynn, 2007; Rudolph and Troop-Gordon, 2010; White et al., 2012).
Three cohort studies found a positive correlation between early
puberty and depressive symptoms (po0.05) (Benoit et al., 2013;
Ge et al., 2001, 2003). Because comparisons to control groups with
normal puberty and the resulting measures of association were
not provided, such studies could not be included in the present

Table 3
Quality of evidence of the association of pubertal timing and risk of depression and depressive symptoms.

Outcome Number of studies (references) Study
limitations

Inconsistency Indirectness Imprecision Result
(RR; IC 95%)

Quality

Risk factor: early puberty
Depressiona 3 (Stice et al., 2001; Herva et al., 2004;

Boden et al., 2011)
Seriousb No serious

inconsistencyc
No serious
indirectnessd

Seriouse 1.33; 1.02, 1.73 Very low

Depressive
symptoms

2 (Stice et al., 2001;
Joinson et al., 2011, 2013)

Seriousb No serious
inconsistencyc

No serious
indirectness

No serious
imprecision

Increases the riskf Very low

Risk factor: late puberty
Depression 2 (Herva et al., 2004;

Boden et al., 2011)
Seriousb No serious

inconsistencyc
No serious
indirectnessd

Seriouse 1.28; 0.87, 1.88 Very low

Depressive
symptoms

1 (Joinson et al., 2011, 2013) Seriousb No serious
inconsistencyc

No serious
indirectnessd

No serious
imprecision

Reduces the riskf Very low

Notes: All studies had observational design (initial quality of evidence: low).
a Assessed with DSM-IV symptom criteria for major depression; HSCL-25 depression questionnaire; Major depression by adapted version of the Schedule for Affective

Disorders and Schizophrenia for School-Age Children (K-SADS) and Short Mood and Feelings Questionnaire (SMFQ). Depressive symptoms were assessed with K-SADS
and SMFQ.

b The majority of studies failed against selection and attrition bias, with low representativeness and high dropout rates. By using crude data, the meta-analysis did not
consider the potential confounding effects (for the outcome depression).

c An important heterogeneity was expected as the exposure assessment method varied within studies, although inconsistency cannot be ruled out.
d One study measured depression in adulthood, but all the others worked primarily with adolescent girls.
e The overall estimates had wide confidence intervals, crossing or approaching the non-significant threshold.
f No polled result was able to be calculated.
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review. However, their results are consistent with our findings on
early puberty and depression.

4.2. Interpretation and generalizability

While a physiological path may explain the linkage between
puberty and depression (Steiner et al., 2003), other factors are also
associated with both phenomena. Puberty onset is associated with
increased BMI (He and Karlberg, 2001; Pierce et al., 2010),
potentially due to higher protein intake, which, in its turn, is
linked to hormonal maturation (Günther et al., 2010). Longitudinal
analyses of overweight, obesity and depression show that obesity
(BMIZ30 Kg/m2) and overweight (BMI¼25–29 Kg/m2) increase
the risk of depression (Luppino et al., 2010). Conversely, depres-
sion may be predictive of developing obesity (Luppino et al., 2010).
Two studies included in the present review adjusted their results
for BMI, and the association between early puberty and depression
or depressive symptoms remained significant (Herva et al., 2004;
Joinson et al., 2011).

The age at menarche has been reported to be decreasing
significantly in recent decades, a phenomenon that is primarily
influenced by improvements in the quality of nutrition (Talma
et al., 2013; Cho et al., 2010). This tendency may have increased
one of the exposures we assessed (early puberty). It is possible that
more girls are labeled as having early puberty based on a criterion
(age threshold) that may no longer be accurate. Another trend in
recent years is the rise in the burden of depression worldwide. In
Denmark, the depression rate in adults increased from 2–4.9%
between 2000 and 2006 (Andersen et al., 2011); in Australia, the
prevalence of depression in individuals 15 years old and over rose
from 6.8–10.3% between 1998 and 2008 (Goldney et al., 2010); and in
the United States, from 1991 to 2002, the prevalence among adults
rose from 3.33–7.06% (Compton et al., 2006). In this scenario, both
the outcome (depression) and one of the risk factors (early puberty)
may have increased for different reasons, which may have contrib-
uted to the slight significance in the association found between early
puberty and depression.

5. Conclusions

Early puberty in girls seems to be a risk factor for the onset of
depression, while no increased risk was found for late puberty.
Parents and healthcare providers should be aware of mood monitor-
ing in teenagers girls with early puberty. The quality of the evidence
could be greatly improved by further well-designed research to
better explore how puberty and depression interact. This could be
accomplished through ongoing longitudinal studies, particularly
birth cohorts for which accurate records of age at menarche are
available. Such cohorts could be assessed for the incidence of
depression or depressive symptoms during adolescence and adult-
hood and may help in the prevention and diagnosis of depression in
girls and women.

Role of funding source
This research was partially supported by a public research agency (Brazilian

National Research Council), which did not interfere on the research conduction or
on the writing of the manuscript.

Conflict of interest
The authors have no conflicts of interest in the context of this work.

Acknowledgments
This research was partially supported by a Public research agency (Brazilian

National Research Council).

Appendix A. Supplementary material

Supplementary data associated with this article can be found in
the online version at http://dx.doi.org/10.1016/j.jad.2013.10.034.

References

Andersen, I., Thielen, K., Bech, P., Nygaard, E., Diderichsen, F., 2011. Increasing
prevalence of depression from 2000 to 2006. Scand. J. Public Health 39,
857–863.

Angold, A., Costello, E.J., Worthman, C.M., 1998. Puberty and depression: the roles
of age, pubertal status and pubertal timing. Psychol. Med. 28, 51–61.

Bai, A., Shukla, V.K., Bak, G., Wells, G., 2012. Quality Assessment Tools Project
Report. Canadian Agency for Drugs and Technologies in Health, 139.

Balshem, H., Helfand, M., Schünemann, H.J., Oxman, A.D., Kunz, R., Brozek, J., Vist, G.
E., Falck-Ytter, Y., Meerpohl, J., Norris, S., Guyatt, G.H., 2011. GRADE guidelines:
3. Rating the quality of evidence. J. Clin. Epidemiol. 64, 401–406.

Benoit, A., Lacourse, E., Claes, M., 2013. Pubertal timing and depressive symptoms in
late adolescence: the moderating role of individual, peer, and parental factors.
Dev. Psychopathol. 25, 455–471.

Boden, J.M., Fergusson, D.M., Horwood, L.J., 2011. Age of menarche and psychosocial
outcomes in a New Zealand birth cohort. J. Am. Acad. Child Adolesc. Psychiatry.
(United States: 2011 American Academy of Child and Adolescent Psychiatry.
Published by Elsevier Inc).

Born, L., Steiner, M., 2001. The relationship between menarche and depression in
adolescence. CNS Spectrums 6, 126–138.

Burt, V.K., Stein, K., 2002. Epidemiology of depression throughout the female life
cycle. J. Clin. Psychiatry 63 (7), 9–15.

Cairns, B.J., Liu, B., Clennell, S., Cooper, R., Reeves, G.K., Beral, V., Kuh, D., 2011.
Lifetime body size and reproductive factors: comparisons of data recorded
prospectively with self reports in middle age. BMC Med. Res. Methodol. 11, 7.

Canals, J., Domenech-Llaberia, E., Fernandez-Ballart, J., Marti-Henneberg, C., 2002.
Predictors of depression at eighteen. A 7-year follow-up study in a Spanish
nonclinical population. Eur. Child Adolesc. Psychiatry 11, 226–233.

Canals Sans, J., Domenech Llaberia, E., Cliville Pages, R., Fernandez Ballart, J., Marti
Henneberg, C., 1991. Symptoms of depression during puberty: initial results of
a longitudinal epidemiological study. Actas Luso. Esp. Neurol. Psiquiatr. Cienc.
Afines 19, 155–161.

Carter, R., Caldwell, C.H., Matusko, N., Antonucci, T., Jackson, J.S., 2011. Ethnicity,
perceived pubertal timing, externalizing behaviors, and depressive symptoms
among black adolescent girls. J. Youth Adolesc. 40, 1394–1406.

Cho, G.J., Park, H.T., Shin, J.H., Hur, J.Y., Kim, Y.T., Kim, S.H., Lee, K.W., Kim, T., 2010.
Age at menarche in a Korean population: secular trends and influencing factors.
Eur. J. Pediatr. 169, 89–94.

Compton, W.M., Conway, K.P., Stinson, F.S., Grant, B.F., 2006. Changes in the
prevalence of major depression and comorbid substance use disorders in the
United States between 1991–1992 and 2001–2002. Am. J. Psychiatry 163,
2141–2147.

Conley, C.S., Rudolph, K.D., 2009. The emerging sex difference in adolescent
depression: interacting contributions of puberty and peer stress. Dev. Psycho-
pathol. 21, 593–620.

Conley, C.S., Rudolph, K.D., Bryant, F.B., 2012. Explaining the longitudinal associa-
tion between puberty and depression: sex differences in the mediating effects
of peer stress. Dev. Psychopathol. 24, 691–701.

Cooper, R., Blell, M., Hardy, R., Black, S., Pollard, T.M., Wadsworth, M.E., Pearce, M.S.,
Kuh, D., 2006. Validity of age at menarche self-reported in adulthood. J.
Epidemiol. Community Health 60, 993–997.

Costello, E.J., Egger, H., Angold, A., 2005. 10-year research update review: the
epidemiology of child and adolescent psychiatric disorders: I. Methods and
public health burden. J. Am. Acad. Child Adolesc. Psychiatry 44, 972–986.

Davison, K.K., Werder, J.L., Trost, S.G., Baker, B.L., Birch, L.L., 2007. Why are early
maturing girls less active? Links between pubertal development, psychological
well-being, and physical activity among girls at ages 11 and 13. Soc. Sci. Med.
64, 2391–2404.

Deeks, J.J., Altman, D.G., Bradburn, M.J., 2001. Statistical methods for examining
heterogeneity and combining results from several studies in meta-analysis. In:
Egger, M., S.G., Altman, D.G. (Eds.), Systematic Reviews in Health Care: Meta-
Analysis in Context, 2nd ed. BMJ Publishing Group, London.

Eaton, W.W., Martins, S.S., Nestadt, G., Bienvenu, O.J., Clarke, D., Alexandre, P., 2008.
The burden of mental disorders. Epidemiol. Rev. 30, 1–14.

Edwards, A.C., Rose, R.J., Kaprio, J., Dick, D.M., 2011. Pubertal development
moderates the importance of environmental influences on depressive symp-
toms in adolescent girls and boys. J. Youth Adolesc. 40, 1383–1393.

Feng, Y., Hong, X., Wilker, E., Li, Z., Zhang, W., Jin, D., Liu, X., Zang, T., Xu, X., 2008.
Effects of age at menarche, reproductive years, and menopause on metabolic
risk factors for cardiovascular diseases. Atherosclerosis 196, 590–597.

Fletcher, J.M., 2008. Adolescent depression: diagnosis, treatment, and educational
attainment. Health Econ. 17, 1215–1235.

Garrison, C.Z., Jackson, K.L., Marsteller, F., Mckeown Addy, R.C., 1990. A longitudinal
study of depressive symptomatology in young adolescents. J. Am. Acad. Child.
Adolesc. Psychiatry 29, 581–585.

T.F. Galvao et al. / Journal of Affective Disorders 155 (2014) 13–1918

http://dx.doi.org/10.1016/j.jad.2013.10.034
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref1
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref1
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref1
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref2
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref2
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref3
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref3
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref3
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref4
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref4
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref4
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref5
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref5
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref5
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref5
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref6
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref6
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref7
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref7
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref8
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref8
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref8
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref9
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref9
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref9
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref10
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref10
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref10
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref10
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref11
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref11
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref11
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref12
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref12
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref12
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref13
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref13
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref13
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref13
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref14
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref14
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref14
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref15
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref15
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref15
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref16
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref16
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref16
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref17
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref17
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref17
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref18
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref18
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref18
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref18
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref19
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref19
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref19
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref19
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref20
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref20
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref21
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref21
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref21
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref22
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref22
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref22
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref23
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref23
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref24
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref24
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref24


Ge, X., Conger, R.D., Elder, G.H., 2001. Pubertal transition, stressful life events, and
the emergence of gender differences in adolescent depressive symptoms. Dev.
Psychol. 37, 404–417.

Ge, X., Kim, I.J., Brody, G.H., Conger, R.D., Simons, R.L., Gibbons, F.X., Cutrona, C.E.,
2003. It's about timing and change: pubertal transition effects on symptoms of
major depression among African American youths. Dev. Psychol. 39, 430–439.

Goldney, R.D., Eckert, K.A., Hawthorne, G., Taylor, A.W., 2010. Changes in the
prevalence of major depression in an Australian community sample between
1998 and 2008. Aust. N. Z. J. Psychiatry 44, 901–910.

Günther, A.L., Karaolis-Danckert, N., Kroke, A., Remer, T., Buyken, A.E., 2010. Dietary
protein intake throughout childhood is associated with the timing of puberty. J.
Nutr. 140, 565–571.

Guyatt, G.H., Oxman, A.D., Kunz, R., Atkins, D., Brozek, J., Vist, G., Alderson, P.,
Glasziou, P., Falck-Ytter, Y., Schunemann, H.J., 2011. GRADE guidelines: 2.
Framing the question and deciding on important outcomes. J. Clin. Epidemiol.
64, 395–400.

Hayward, C., Gotlib, I.H., Schraedley, P.K., Litt, I.F., 1999. Ethnic differences in the
association between pubertal status and symptoms of depression in adolescent
girls. J. Adolesc. Health 25, 143–149.

He, Q., Karlberg, J., 2001. Bmi in childhood and its association with height gain,
timing of puberty, and final height. Pediatr. Res. 49, 244–251.

Herva, A., Jokelainen, J., Pouta, A., Veijola, J., Timonen, M., Karvonen, J.T., Joukamaa,
M., 2004. Age at menarche and depression at the age of 31 years: findings from
the Northern Finland 1966 Birth Cohort Study. J. Psychosom. Res. 57, 359–362.

Hosseinpoor, A.R., Bergen, N., Mendis, S., Harper, S., Verdes, E., Kunst, A., Chatterji,
S., 2012a. Socioeconomic inequality in the prevalence of noncommunicable
diseases in low- and middle-income countries: results from the World Health
Survey. BMC Public Health 12, 474.

Hosseinpoor, A.R., Stewart Williams, J., Amin, A., Araujo DE Carvalho, I., Beard, J.,
Boerma, T., Kowal, P., Naidoo, N., Chatterji, S., 2012b. Social determinants of self-
reported health in women and men: understanding the role of gender in
population health. PLoS One 7, e34799.

Jane Costello, E., Erkanli, A., Angold, A., 2006. Is there an epidemic of child or
adolescent depression? J. Child Psychol. Psychiatry 47, 1263–1271.

Johnson, D.P., Rhee, S.H., Whisman, M.A., Corley, R.P., Hewitt, J.K., 2013. Genetic and
environmental influences on negative life events from late childhood to
adolescence. Child Dev 57, 359–362.

Joinson, C., Heron, J., Araya, R., Lewis, G., 2013. Early menarche and depressive
symptoms from adolescence to young adulthood in a UK cohort. J. Am. Acad.
Child Adolesc. Psychiatry 52. (591–8.e2).

Joinson, C., Heron, J., Araya, R., Paus, T., Croudace, T., Rubin, C., Marcus, M. & Lewis,
G. 2012. Association between pubertal development and depressive symptoms
in girls from a UK cohort. Psychol. Med 42, 2579–2589.

Joinson, C., Heron, J., Lewis, G., Croudace, T., Araya, R., 2011. Timing of menarche and
depressive symptoms in adolescent girls from a UK cohort. Br. J. Psychiatry 198
(1) 17-23, Suppl. 1-2.

Kivimäki, M., Lawlor, D.A., Smith, G.D., Elovainio, M., Jokela, M., Keltikangas-
Järvinen, L., Vahtera, J., Taittonen, L., Juonala, M., Viikari, J.S., Raitakari, O.T.,
2008. Association of age at menarche with cardiovascular risk factors, vascular
structure, and function in adulthood: the Cardiovascular Risk in Young Finns
study. Am. J. Clin. Nutr. 87, 1876–1882.

Koenig, L.J., Gladstone, T.R.G., 1998. Pubertal development and school transition:
joint influences on depressive symptoms in middle and late adolescents. Behav.
Modification 22, 335–357.

Kutcher, S., Kusumakar, V., Leblanc, J., Santor, D., Lagace, D., Morehouse, R., 2004.
The characteristics of asymptomatic female adolescents at high risk for
depression: the baseline assessment from a prospective 8-year study. J. Affect.
Disord. 79, 177–185.

Laitinen-Krispijn, S., Van Der Ende, J., Verhulst, F.C., 1999. The role of pubertal
progress in the development of depression in early adolescence. J. Affect Disord.
54, 211–215.

Lewinsohn, P.M., Rohde, P., Seeley, J.R., 1998. Major depressive disorder in older
adolescents: prevalence, risk factors, and clinical implications. Clin. Psychol.
Rev. 18, 765–794.

Lorant, V., Deliège, D., Eaton, W., Robert, A., Philippot, P., Ansseau, M., 2003.
Socioeconomic inequalities in depression: a meta-analysis. Am. J. Epidemiol.
157, 98–112.

Luppino, F.S., De Wit, L.M., Bouvy, P.F., Stijnen, T., Cuijpers, P., Penninx, B.W., Zitman,
F.G., 2010. Overweight, obesity, and depression: a systematic review and meta-
analysis of longitudinal studies. Arch. Gen. Psychiatry 67, 220–229.

Moussavi, S., Chatterji, S., Verdes, E., Tandon, A., Patel, V., Ustun, B., 2007.
Depression, chronic diseases, and decrements in health: results from the World
Health Surveys. Lancet 370, 851–858.

Nemeth, C.L., harrell, C.S., Beck, K.D., Neigh, G.N., 2013. Not all depression is created
equal: sex interacts with disease to precipitate depression. Biol. Sex Differ. 4, 8.

Patton, G.C., Olsson, C., Bond, L., Toumbourou, J.W., Carlin, J.B., Hemphill, S.A.,
Catalano, R.F., 2008. Predicting female depression across puberty: a two-nation
longitudinal study. J. Am. Acad. Child Adolesc. Psychiatry 47, 1424–1432.

Patton, G.C., Viner, R., 2007. Pubertal transitions in health. Lancet 369, 1130–1139.
Peters, J., Mengersen, K., 2008. Selective reporting of adjusted estimates in

observational epidemiology studies: reasons and implications for meta-
analyses. Eval. Health Prof. 31, 370–389.

Pierce, M.B., Kuh, D., Hardy, R., 2010. Role of lifetime body mass index in the
association between age at puberty and adult lipids: findings from men and
women in a British birth cohort. Ann. Epidemiol. 20, 676–682.

Reinherz, H.Z., Giaconia, R.M., Pakiz, B., Silverman, A.B., Frost, A.K., Lefkowitz, E.S.,
1993. Psychosocial risks for major depression in late adolescence: a long-
itudinal community study. J. Am. Acad. Child Adolesc. Psychiatry 32, 1155–1163.

Rice, F., Harold, G.T., Thapar, A., 2003. Negative life events as an account of age-
related differences in the genetic aetiology of depression in childhood and
adolescence. J. Child Psychol. Psychiatry 44, 977–987.

Rudolph, K.D., Flynn, M., 2007. Childhood adversity and youth depression:
influence of gender and pubertal status. Dev. Psychopathol.. (United States).

Rudolph, K.D., Troop-Gordon, W., 2010. Personal-accentuation and contextual-
amplification models of pubertal timing: predicting youth depression. Dev.
Psychopathol 22, 433–451.

Schünemann, H., Brożek, J. & Oxman, A. 2009. GRADE handbook for grading quality of
evidence and strength of recommendation. Version 3.2 [Online]. The GRADE
Working Group. Available: 〈http://ims.cochrane.org/gradepro〉 [Accessed Sep 19
2012].

Sign. 2013. Annex C: critical appraisal - notes and checklists. In: SIGN 50: a guide-
line developer's handbook. [Online]. Scotland: Healthcare Improvement
Scotland. Available: 〈http://www.sign.ac.uk/guidelines/fulltext/50/annexc.html〉
[Accessed Apr 24 2013].

Silberg, J., Pickles, A., Rutter, M., Hewitt, J., Simonoff, E., Maes, H., Carbonneau, R.,
Murrelle, L., Foley, D., Eaves, L., 1999. The influence of genetic factors and life
stress on depression among adolescent girls. Arch. Gen. Psychiatry 56, 225–232.

Skinner, H.H., Haines, J., Austin, S.B. & Field, A.E. 2012. A prospective study of
overeating, binge eating, and depressive symptoms among adolescent and
young adult women. J Adolesc Health. United States: 2012 Society for Adoles-
cent Health and Medicine. Published by Elsevier Inc.

Song, F., Eastwood, A.J., Gilbody, S., Duley, L., Sutton, A.J., 2000. Publication and
related biases. Health. Technol. Assess. 4, 1–115.

Steiner, M., Dunn, E., Born, L., 2003. Hormones and mood: from menarche to
menopause and beyond. J. Affect. Disord.. (Netherlands).

Stice, E., Presnell, K., Bearman, S.K., 2001. Relation of early menarche to depression,
eating disorders, substance abuse, and comorbid psychopathology among
adolescent girls. Dev. Psychol. 37, 608–619.

Talma, H., Schönbeck, Y., VAN Dommelen, P., Bakker, B., Van Buuren, S., Hirasing, R.
A., 2013. Trends in Menarcheal Age between 1955 and 2009 in the Netherlands.
PLoS One 8, e60056.

Thapar, A., Collishaw, S., Pine, D.S., Thapar, A.K., 2012. Depression in adolescence.
Lancet. England: A, 2012. Elsevier Ltd..

White, R.M.B., Deardorff, J., Gonzales, N.A., 2012. Contextual amplification or
attenuation of pubertal timing effects on depressive symptoms among Mexican
American girls. Journal of Adolescent Health 50, 565–571.

Williams, J.W., Noël, P.H., Cordes, J.A., Ramirez, G., Pignone, M., 2002. Is this patient
clinically depressed? JAMA. 287, 1160–1170.

Windfuhr, K., While, D., Hunt, I., Turnbull, P., Lowe, R., Burns, J., Swinson, N., Shaw,
J., Appleby, L., Kapur, N., 2008. National Confidential Inquiry into Suicide and
Homicide by People with Mental Illness. Suicide in juveniles and adolescents in
the United Kingdom. J. Child Psychol. Psychiatry 49, 1155–1165.

T.F. Galvao et al. / Journal of Affective Disorders 155 (2014) 13–19 19

http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref25
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref25
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref25
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref26
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref26
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref26
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref27
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref27
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref27
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref28
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref28
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref28
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref29
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref29
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref29
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref29
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref30
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref30
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref30
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref31
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref31
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref32
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref32
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref32
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref33
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref33
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref33
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref33
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref34
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref34
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref34
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref34
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref35
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref35
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref36
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref36
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref36
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref37
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref37
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref37
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref39
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref39
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref39
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref39
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref39
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref40
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref40
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref40
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref41
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref41
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref41
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref41
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref42
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref42
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref42
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref43
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref43
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref43
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref44
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref44
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref44
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref45
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref45
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref45
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref46
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref46
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref46
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref47
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref47
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref48
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref48
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref48
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref49
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref50
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref50
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref50
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref51
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref51
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref51
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref52
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref52
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref52
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref53
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref53
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref53
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref54
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref54
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref55
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref55
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref55
http://ims.cochrane.org/gradepro
http://www.sign.ac.uk/guidelines/fulltext/50/annexc.html
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref56
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref56
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref56
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref57
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref57
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref58
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref58
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref59
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref59
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref59
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref60
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref60
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref60
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref61
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref61
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref62
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref62
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref62
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref63
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref63
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref64
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref64
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref64
http://refhub.elsevier.com/S0165-0327(13)00776-3/sbref64

	Pubertal timing in girls and depression: A systematic review
	Introduction
	Methods
	Protocol and registration
	Eligibility criteria
	Information sources and search strategy
	Study selection and data extraction process
	Risk of bias and quality of evidence assessment
	Data analyses

	Results
	Risk of bias within studies
	Outcomes and quality of evidence

	Discussion
	Limitations
	Interpretation and generalizability

	Conclusions
	Role of funding source
	Conflict of interest
	Acknowledgments
	Supplementary material
	References




