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Abstract

 OBJECTIVE—This study examined association between depressive and menstrual symptoms 

in adolescent girls in a three-year longitudinal study. It was hypothesized that menstrual symptoms 

would increase in early adolescence and decrease in later adolescence; girls with greater 

depressive symptoms would report greater menstrual symptoms; and effects would persist after 

adjusting for general somatic complaints.

 METHODS—A community sample of girls (N = 262) enrolled in an observational study by age 

cohort (11, 13, 15, 17 years) completed three annual visits. Girls completed the Menstrual 

Symptom Questionnaire and the Children’s Depression Inventory at each time point, along with 

the Youth Self Report to assess general somatic complaints.

 RESULTS—Menstrual symptoms increased significantly across adolescence (linear age 

B=10.2, SE=3.7, p=.006), and began to plateau in later adolescence (quadratic age B=−0.27, 

SE=0.12, p=0.020). Depressive symptoms at study entry were significantly associated with 

menstrual symptoms (B=0.44, SE=0.08, p<.001). When general somatic complaints were included 

in the models, the effect of depressive symptoms on menstrual symptoms remained significant for 

the sum score (B=0.23, SE=0.09, p=0.015) and the menstrual somatic symptoms subscale 

(B=0.14, SE=0.04, p=0.001). After adjusting for somatic complaints, initial report of depressive 

symptoms predicted change in menstrual symptoms only for girls with the lowest menstrual 

symptoms sum score (B=0.39, SE=0.17, p=0.025). Initial report of somatic complaints predicted 

change in menstrual symptoms (B=0.37, SE=0.16, p=0.020).

 CONCLUSION—Girls with higher depressive symptoms and higher somatic complaints are at 

greater risk for experiencing menstrual symptoms and increasing symptoms across adolescence, 

with a heightened vulnerability for girls with lower baseline menstrual symptoms.
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The prevalence of dysmenorrhea (pain accompanying menses) and related menstrual 

symptoms (nausea, vomiting, backaches, headaches and related somatic complaints) is 

highest during adolescence, with estimates ranging from 20% up to 90% depending on 

method of assessment (1). Moreover, dysmenorrhea and related menstrual symptoms are the 

leading cause of school and work absences among female adolescents, with 14% to 52% 

reporting absenteeism related to menstrual symptoms (1-3). Menstrual symptoms during 

adolescence and even into adulthood can be normal and are often associated with normal 

reproductive physiology. However, entry into adolescence is also a period of increased 

vulnerability to depression (4) and somaticizing (5). As a result, it is currently not clear 

whether dysmenorrhea and related menstrual symptoms present a new context for youth who 

are already prone to depressive symptoms and somaticizing, or whether menstrual symptoms 

are distinct from somaticizing more broadly (6). Given the established association between 

depressive symptoms and disorder with episodic and recurrent pain, (7, 8) understanding 

how depressive symptoms influence adolescent girls’ experiences of menstrual pain and 

somatic complaints may have important epidemiological and clinical implications. 

Specifically, if menstrual and depressive symptoms are associated, course of treatment for 

menstrual symptoms may need to vary dependent on the level of depressive symptoms 

experienced by a given adolescent, either because depressive symptoms often exacerbate the 

experience of pain, or due to comorbidity in depressive and somatic symptoms. Further, 

understanding the general trajectory for menstrual symptoms may aid in identifying when 

increasing symptoms are normative, and when they are indicative of an underlying problem.

 Changing Menstrual Symptoms across Reproductive Maturity

Menstrual symptoms are thought to change over the reproductive years. In the months after 

menarche, menstrual bleeding may or may not be associated with ovulation. Ovulatory 

menstrual cycles are thought to be associated with more menstrual symptoms or 

dysmenorrhea (3, 9). In other words, women who are not experiencing ovulatory cycles (for 

whatever reason) may not have problematic menstrual symptoms. As reviewed by 

Rosenfield (10), it is thought that cycles generally become ovulatory within a year after 

menarche for most adolescents, but there is considerable individual variability (11-13). 

About half of the menstrual cycles are anovulatory two years post-menarche (14, 15) and by 

the fifth postmenarcheal year about 25% are anovulatory (15-17). Therefore, younger 

adolescents, in the early months after menarche may not have menstrual symptoms, but as 

they develop further, their symptoms may progress. Therefore, prior evidence would suggest 

that menstrual symptoms would increase in middle adolescence and then level off in later 

adolescence. Although several studies have evaluated menstrual symptoms in adolescents, 

few studies have evaluated this in a longitudinal manner to understand the course of 

menstrual symptoms in the early months to years after menarche.
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 Menstrual Symptoms and Somatic Complaints in Adolescence

While dysmenorrhea and menstrual symptoms are expected to increase in adolescence, a 

well-documented increase in general somatic complaints also occurs at that time, with 

significantly higher symptoms reported by adolescent girls than boys (18). This appears to 

be the case even when menstrual symptoms are excluded (19). Importantly, there have been 

some inconsistencies in the approach taken to distinguish general somatic and 

psychosomatic complaints from menstrual symptoms. Some studies exclude any symptoms 

for women that could be related to menses (e.g., 20, 21), other studies code somatic 

complaints in a way that eliminates symptoms that occur less than weekly (e.g., 22), and still 

others do not distinguish menstrual symptoms from somatic symptoms at all (e.g., 23). Thus, 

it is not clear to what extent menstrual symptoms are distinct from somatization more 

broadly or whether increases in menstrual symptoms may be at least partially attributable to 

somatizing.

 Depressive and Menstrual Symptoms

Recent studies investigating psychological and behavioral risk factors of menstrual 

symptoms in young adult and premenopausal women have implicated depression as an 

important risk factor to consider when evaluating how females experience menstrual 

symptoms (24, 25). As it stands, much of the menstrual health literature has focused on the 

etiology and epidemiology of premenstrual syndrome (PMS) and premenstrual dysphoric 

disorder (PMDD), a condition marked by severe depressive symptoms, irritability, and 

tension only during the premenstrual phase (26, 27); notably, few studies assessing PMS or 

PMDD examine adolescent girls. As PMDD does not reflect the norm of adolescent 

experiences, other studies of more normative populations are needed. In recent years, several 

community-based studies have emerged focusing on depression as a risk factor for increased 

frequency and severity of menstrual symptoms (25, 28-31). Recent studies on young adult 

and premenopausal women have also shown that higher perceived stress, anxious/depressive 

style and anxiety sensitivity are associated with increased reports of menstrual distress and 

symptoms (31, 32). Finally, in one of the few studies to examine psychosocial factors related 

to menstrual symptoms in adolescent girls, Dorn and colleagues (28) found that greater 

depressive symptoms were associated greater menstrual symptoms (both pain and affective/

somatic complaints) in a cross-sectional study of girls age 11 to 17. Together, these findings 

suggest that the experience of menstrual pain and symptoms may differ for females with 

greater depressive symptoms or a depressive disorder.

While the link between depressive symptoms and menstrual symptoms is not well-

understood, two potential frameworks could provide insight into why the two are related. 

First, research has established an association between depressive symptoms and 

somatization (19). This association has been consistently found in adolescence (22, 23, 33), 

a period of time marked by increasing depressive symptoms (34). To the extent that 

menstrual symptoms are comorbid with broader somatic complaints, depressive symptoms 

would be expected to be associated with somaticizing around menstruation as well. Second, 

depressive symptoms are known to exacerbate or co-occur with various forms of chronic and 

episodic pain (e.g., recurrent headaches, abdominal pain, and musculoskeletal pain; 8). 
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Although a comprehensive review of the depression and pain literature is beyond the scope 

of this article, several key findings from relevant studies are highlighted. In a four-year 

longitudinal study of youth (9 to 16 years) at risk for psychopathology, Egger and colleagues 

(7) found that girls with major depressive disorder (MDD) were 13 times more likely to 

report musculoskeletal pains and 4 times more likely to report headaches compared to girls 

without depression. Interestingly, the associations between complaints of pain and affective 

disorders (anxiety, depression) were significantly stronger in girls than boys.

As indicated previously, relatively little is known about the association between depressive 

symptoms and menstrual symptoms, particularly in pubertal-aged adolescent girls. 

Moreover, to date no studies have examined these relations longitudinally. Understanding 

how depressive symptoms influence the experience of the menstrual cycle in newly 

menarcheal girls may hold important implications for promoting health and wellbeing in 

adolescent girls. As such, the goal of this study was three-fold. First, the trajectory of 

menstrual symptoms across age was estimated, with the expectation that symptoms would 

increase in early and middle adolescence, followed by a plateau later in adolescence. 

Second, the association between depressive and menstrual symptoms was examined, with 

the expectation that depressive symptoms at study entry would be predictive of an increase 

in menstrual symptoms across adolescence. Finally, relations between depressive and 

menstrual symptoms after adjusting for somatic complaints were examined, using a three-

year longitudinal study of adolescent girls.

 Methods

 Participants

Adolescent girls (N = 262) were recruited from an urban teen health center and the 

surrounding community to participate in a longitudinal study on smoking, mood, bone and 

reproductive health (35). Girls were enrolled in the study by age cohort (11, 13, 15, and 17 

years) based on the cross-sequential design (36). Exclusionary criteria included (1) non-

English speaking, (2) pregnancy/breastfeeding within the past 6 months, (3) primary 

amenorrhea (>16 years) or secondary amenorrhea (<6 cycles/ year not due to hormonal 

contraception), (4) body mass index less than the first percentile or body weight greater than 

300 pounds, (5) medication/medical disorder influencing bone health, and (6) psychological 

disabilities impairing comprehension or compliance in the study. While pregnancy or recent 

birth was part of the exclusion criteria, girls who became pregnant during the course of the 

study remained in the study under a modified protocol. Across the three years, 24 girls (9%) 

reported having given birth. In addition to the above criteria for the parent study, only girls 

who were menarcheal during the course of the study and reported on menstrual symptoms 

during at least one visit (n = 247, 94.3%) were included in the analyses. Girls who were 

premenarcheal at initial report of do not contribute menstrual symptoms data at baseline, but 

were included for all time points after first menses. Hormone contraceptives were not an 

exclusion criterion of the parent study as it was desired to have the sample more 

representative of a wider range of community adolescents. However, girls were excluded for 

time points where they reported using depot medroxyprogesterone acetate [DMPA (n = 36)] 

because an expected side effect is amenorrhea; thus girls without menses would have 
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difficulty reporting associated menstrual symptoms. As a result, 137 girls (55%) had MSQ 

data available at all three study time points, 65 girls (26%) had data at two and 45 girls 

(31%) had data at one time point. The sample size by year is presented in Table 1. The study 

received approval from the Institutional Review Board at Cincinnati Children’s Hospital 

Medical Center.

 Procedure

Parents provided consent for their daughter’s participation and girls provided assent. 

Following initial screening for eligibility, participants completed three annual study visits at 

an urban children’s hospital. As the parent study included measurement of hormones, 

attempts were made for study visits to be conducted during day 5 to 9 of their menstrual 

cycle. Due to irregularity of cycles, if a girl had reached day 45 without a period the visit 

was scheduled (median day in cycle for girls who reported on menstrual symptoms ranged 

from 10 to 11 days for the annual visits). After parental consent and adolescent assent, girls 

completed a battery of questionnaires including a measure of general menstrual symptoms 

and depressive symptoms; parents were not present at this time. Additionally, 

anthropometric measures were collected during a physical examination conducted by a 

physician or nurse practitioner. Enrollment for the first visit took place from December 2003 

to October 2007.

 Measures

 Depressive symptoms—Depressive symptoms were measured at each annual visit via 

the Children’s Depression Inventory (CDI; 37), a 27-item self-report measure. Participants 

were asked to report on depressive symptoms during the last two weeks. Girls were 

scheduled to complete study visits (including the CDI) during days 10 to 11 (median) of 

their menstrual cycle (day 1 represents the first day of girls’ last menstrual period). 

Therefore, reports of depressive symptoms occurred during the pre- and perimenstrual phase 

and later in the follicular phases of the cycle (i.e., the estimated 3-4 days prior to starting her 

most recent menstrual period, her menstrual period itself, and the estimated 5-8 days after 

her menstrual period ended). The CDI demonstrated high reliability across the study 

(Cronbach’s α = 0.87 to .90). T scores were used in the analyses (mean = 50; SD = 10), with 

scores ≥ 65 considered clinically significant (37). Depressive symptoms reported at the first 

annual visit, representing the baseline measurement, were used in the analyses.

 Somatic complaints—General somatic complaints were assessed via self-report using 

the somatic complaints subscale of the Youth Self Report (38). This subscale consists of 10 

items with responses on a three-point Likert scale ranging from not true (0) to very true/

often true (2). Youth are asked to respond based on their experiences in the past 6 months. 

Items are distinct from somatization around menstrual symptoms (e.g., “I feel dizzy or 

lightheaded” and “I feel overtired without good reason”). Higher scores indicate more 

somaticizing. Somatic complaints reported at the first annual visit, representing the baseline 

measurement, were used in the analyses.

 Menstrual symptoms—The Menstrual Symptom Questionnaire (MSQ; 39), a 24 item 

self-report measure, was used to assess pre- and peri-menstrual symptoms. This includes 
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menstrual pain (e.g. ‘I have cramps that begin on the first day of my period’) as well as 

affective and somatic symptoms (e.g., ‘I feel depressed for several days before my period’ 

and ‘My breasts feel tender and sore a few days before my period’). Girls rated each item on 

a Likert scale from 1 (never) to 5 (always); girls rate symptoms in general (i.e., “Chose the 

response which best describes you”). In order to minimize construct overlap between 

depressive symptoms and menstrual symptoms, individual items from the MSQ that 

correlated with items on the CDI at r ≥ .20 were excluded. Ultimately, 5 items reflecting 

affective complaints (i.e., I feel irritable, easily agitated, and am impatient a few days before 

my period; I feel depressed for several days before my period; For several days before my 

period, I feel exhausted, lethargic, or tired; I feel weak and dizzy during my period; I feel 

tense and nervous before my period) were removed. Higher MSQ scores represent increased 

symptoms. Based on a recent study examining the factor structure of the MSQ in adolescent 

females (39), a total sum score (18 items, possible scores ranged from 18 to 90; α = .90 

across study) as well as a three factor structure [abdominal pain (9 items, possible scores 

ranged from 9 to 45; α = .86 across study), somatic complaints (6 items, possible scores 

ranged from 6 to 30; α = .69 to .64), and back pain (3 items, possible scores ranged from 3 

to 15; α =.84 to .85)] were used in this study. Higher scores represent greater total number 

and frequency of symptoms. Menstrual symptoms reported at all three annual visits were 

included in the analyses.

 Demographics and covariates—Other participant characteristics were measured and 

examined as potential covariates. Race/ethnicity was determined by parental report. 

Socioeconomic status (SES), as measured by the Hollingshead Four Factor Index of Social 

Status (40), was estimated by parent report of occupation and education with scores ranging 

from 14 to 66 (MSES = 37.4, SD = 13.6). Height and weight, which were obtained in 

triplicate by trained nursing personnel, were used to calculate body mass index (kg/m2). 

Pubertal maturation was determined by physical examination by trained clinicians using 

visualization, breast palpation and inspection of pubic hair as categorized by Tanner criteria 

(41). Gynecological age and pubertal timing were based on age-at-menarche (in years and 

months) as obtained through a clinician interview with the adolescent. Pubertal timing 

groups (early, on-time, and late) were created based on the sample distribution of age at 

menarche within white and black racial groups in this study. Using common cutoffs for 

timing groups (42), girls who were 1 SD or more below the mean (within their racial group) 

were coded as early timing, and those who were 1 SD or more above the mean were coded 

as late timing; remaining girls were coded as on-time. Finally, girls reported on average 

duration of menstruation and current use of hormonal contraceptives (use within last two 

weeks) during the clinician interview, with oral contraceptive pills, depot 

medroxyprogesterone acetate, transdermal patch, and intravaginal ring most commonly 

reported.

 Statistical Analyses

Analyses were performed using SAS v.9.2. Descriptive information and cohort differences in 

variables were analyzed using analysis of variance for continuous measures and chi-square 

test for categorical measures. All continuous variables were approximately normally-
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distributed. Associations between baseline depressive symptoms and longitudinal measures 

of menstrual symptoms were analyzed using random effects models (Proc Mixed in SAS v.

9.2) with random intercepts, random slopes, and time-varying covariates. Models were 

estimated using an autoregressive covariance structure and restricted maximum likelihood 

estimation, which accommodates missing data, allows for the use of all data points available 

to estimate a model, and minimizes bias from missing data. (43) The following variables 

were tested as potential confounders of the association between depressive symptoms and 

menstrual symptoms: chronological age, race/ethnicity (white vs. other), SES, BMI, physical 

activity, gynecological age, pubertal timing (early vs. other), current contraceptive use (2 

week duration), average duration of menstruation, and nulliparity. After controlling for 

chronological age, BMI, gynecological age, average duration of menstruation, and current 

contraceptive use were associated with depressive symptoms and/or menstrual symptoms at 

p < .20 and were included as covariates in the full longitudinal model. Current contraceptive 

use (i.e., past 2 weeks) and average duration of menstruation were included in the models as 

time varying covariates; baseline BMI and gynecological age were included as time-

invariant covariates. Models were estimated separately for MSQ total sum scores and 

subscales (abdominal pain, somatic complaints, and back pain). Residual plots were used to 

check model assumptions and possible influential points. To examine whether effects of 

depressive symptoms on menstrual symptoms persisted after adjusting for general somatic 

complaints, models were estimated that controlled for baseline somatic complaints.

 Results

 Descriptive Statistics and Age Cohort Differences

Descriptive statistics are presented in Table 1. On average, girls were aged 15.1 years (SD = 

2.1), and the majority were white (61 %) or African American (34%) with some mixed race/

other (5%). Race was dichotomized as white versus non-white for analyses. Most 

participants were in later the stages of puberty at Year 1 (e.g., Tanner breast stage I and II < 

2%, III = 9 %, IV = 15%, and V = 74%), and 83.5% were post-menarcheal (mean 

gynecological age = 2.7 years, SD = 2.3). Age differences were observed for many of the 

health and behavior measures (Table 1). As expected, older girls demonstrated greater 

physical and pubertal maturation, and were more likely to endorse current use of hormonal 

contraceptives.

 Longitudinal Models of Menstrual Symptoms

Overall, menstrual symptoms increase with age (B = 10.2, SE = 3.7, p = 0.006) with a 

deceleration in the increase as girls approach the end of adolescence (B = −0.27, SE = 0.12, 

p = 0.020; see Figure 1). When covariates were included, baseline depressive symptoms 

significantly predicted menstrual symptoms (see Table 2) such that higher depressive 

symptoms were associated with higher menstrual symptoms. Consistent with this finding, 

baseline depressive symptoms also significantly and positively predicted abdominal pain, 

somatic complaints, and back complaints subscales (see Table 2). Of note, baseline 

menstrual symptoms, depressive symptoms, and somatic complaints were all intercorrelated 

(r = 0.33-0.49).
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 Menstrual Symptoms and Somatic Complaints

To examine whether depressive symptoms continued to be associated with menstrual 

symptoms after adjusting for the effect of somatic complaints, baseline somatic complaints 

was included as an additional covariate (see Table 3). Results indicate that when somatic 

complaints are accounted for, the effect of depressive symptoms remains significant for the 

MSQ sum score and the somatic symptoms subscale. However, the size of the effect of 

depressive symptoms on menstrual symptoms was smaller (B = .44 versus B = .23) when 

somatic symptoms were included.

 Predicting Change in Menstrual Symptoms

To examine whether depressive symptoms were associated with change in menstrual 

symptoms, models predicting subsequent menstrual symptoms (i.e., from data derived at T2 

and T3) controlling for symptoms at baseline (i.e., T1) were estimated. Those models also 

accounted for baseline BMI, gynecological age, oral contraceptives, and average length of 

menstruation. While overall there was no effect of depressive symptoms on change in 

menstrual symptoms (B = 0.149, SE = 0.086, p = 0.083), when stratified by tertiles of initial 

report of menstrual symptoms sum score, there was a significant effect of depressive 

symptoms on change in MSQ symptoms among girls in the lowest third for the baseline 

MSQ symptoms sum score (B = 0.398, SE = 0.169, p = 0.025). Said differently, depressive 

symptoms at baseline were not generally associated with whether there were longitudinal 

increases or decreases in menstrual symptoms; however, for girls with lower levels of 

menstrual symptoms at baseline, higher depressive symptoms at baseline was associated 

with a significant increase in menstrual symptoms at subsequent time points. This 

association remained significant for girls in the lowest tertile of baseline MSQ symptoms 

when somatic complaints was included in the model (B=0.394, SE = 0.183, p=0.036). 

Baseline somatic complaints independently predicted increases in menstrual symptoms sum 

score and abdominal pain and somatic symptoms subscale scores (Table 4).

 Discussion

The goal of this study was to examine the association between depressive symptoms and 

menstrual symptoms (both pain and associated somatic complaints) in pubertal-aged 

adolescent girls across a three-year longitudinal study. Examining this association during a 

developmental period marked by increasing risk for depression and rapid physical and 

biological changes (i.e., menarche), this study extended the depression and pain literature (7, 

8, 44, 45) to better understand how depressive symptoms influence for adolescent girls’ 

experience of menstrual symptoms. Additionally, this study contributes to the growing 

literature examining the developmental progression of normative menstrual symptoms in 

pubertal adolescent girls and the longitudinal association between depressive symptoms and 

menstrual symptoms (e.g., 46).

 Menstrual Symptoms across Adolescence

Most studies of adult and adolescent females examine a narrow range of menstrual 

symptoms (e.g., cramps or abdominal pain) or disorder (e.g., dysmenorrhea or PMDD); in 

contrast, the present study examined a spectrum of symptoms experienced by adolescent 
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girls including abdominal pain, somatic complaints and back pain. Consistent with prior 

research (47), menstrual symptoms were increasing in severity across adolescence. As stated 

earlier, such an increase may also have a physiologic rationale related to ovulation. 

Specifically, menstrual cycles for at least the first year or two postmenarche may be 

anovulatory; once cycles become ovulatory dysmenorrhea may increase as the production of 

prostaglandins increases. We hypothesized that menstrual symptoms would decrease later in 

adolescence; while that hypothesis was not confirmed, we did observe a deceleration of 

menstrual symptoms, indicating a curvilinear relationship between age and menstrual 

symptoms. Perhaps a decline would be observed later than the age of our sample such as in 

early adulthood (i.e., beyond age 20).

 Depressive Symptoms and Menstrual Symptoms

Findings from this study indicate that depressive symptoms are positively associated with 

menstrual symptoms. Further, for girls who experienced lower levels of menstrual pain and 

somatic complaints at baseline, higher depressive symptoms was associated with a 

significant increase in subsequent menstrual symptoms. This effect was found, albeit to a 

lesser extent, even after adjusting for general somatic symptoms. Our findings are consistent 

with research investigating the association between depression and pain (e.g., headaches, 

abdominal pain, musculoskeletal pain; 7, 8, 45) and more recent cross-sectional studies on 

menstrual symptoms (25, 28-32). Although it is possible that girls with greater depressive 

symptoms are objectively experiencing more menstrual symptoms, a person's perception of 

pain, outside of extreme physical trauma, often has little to do with the actual sensory 

receptors and more to do with attribution of the stimulus. In turn, girls with greater 

depressive symptoms may be more acutely aware of menstrual changes and associated 

symptoms due to increased self-focus and greater preoccupation with bodily sensations and 

less able to effectively cope with and manage new physical symptoms (e.g, cramps, breast 

tenderness and general malaise; 32, 48).

The link between depressive symptoms and menstrual symptoms was attenuated when 

general somatic complaints were included; this adds further credence to the possibility that 

high menstrual symptoms may not exclusively have a physiological origin. Interestingly, 

general somatic complaints predicted both amounts of menstrual symptoms and change in 

menstrual symptoms across time, suggesting that general somaticizing, and potentially 

comorbid depressive symptoms, may be operating to increase girls’ experiences of 

menstrual symptoms. Girls’ reports of menstrual symptoms may also be influenced by 

cultural and social expectations of the menstrual experience communicated to girls by their 

mothers, media or other influential sources of information (48). In order to better elucidate 

pathways of risk for menstrual symptoms, future studies should investigate mechanisms 

related to global pain perception and coping as well as attitudes and expectation of the 

menstrual experience.

 Limitations

Despite novel findings from this study, conclusions based upon this research are limited by 

several methodological issues. Because the measure of menstrual symptoms (MSQ) assessed 

a spectrum of symptoms and lacked a specified timeframe (e.g., one menstrual cycle), it is 
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unclear whether stability of menstrual symptoms across the study reflects a developmentally 

stable trait or is an artifact of the measure. Furthermore, it is unclear whether the stability in 

the association between menstrual symptoms and depressive symptoms is simply a 

reflection of stable measures (i.e., MSQ and CDI scores did not change on average). Future 

studies are needed to replicate findings using the MSQ with clear time frames and may 

benefit from following girls for greater than three years to capture change in menstrual and 

depressive symptoms.

Although the use of a longitudinal design offered the advantage of examining the stability of 

the relationship between depressive symptoms and menstrual symptoms, the directionality 

of this association should be interpreted with caution. Based on the depression and pain 

literature, (7, 45) girls with depressive symptoms may be more likely to perceive or 

experience menstrual symptoms differently than girls without depressive symptoms. 

However, it is also plausible that the anticipation and experience of severe menstrual pain 

could influence depressive symptoms. Hence, studies examining the temporal association of 

depressive symptoms and menstrual symptoms are needed and may benefit from the 

inclusion of a clinical sample (i.e., adolescents referred for dysmenorrhea or MDD).

A final limitation is that the mechanism of these associations and trajectories of symptoms 

was not explored. Although the mechanism could include psychosocial factors, 

neuroendocrine mechanisms may also play a role. Most often estrogen and progesterone has 

been implicated (although not always tested) in depressive symptomatology in adult women. 

(49-51) A recent study showed that hormone contraceptive users (where hormone 

concentrations are altered) had lower depressive symptoms and were less likely to report 

past suicide attempts than those on no- or low efficacy contraceptive methods.(52) 

Additionally earlier reports show that estradiol was lower in adult women diagnosed with 

major depressive disorder compared to controls (53) and that if rapid changes in estrogen 

occur particularly in the late luteal phase, postpartum or the perimenopausal periods, 

depressive episodes may ensue in those women who may be more vulnerable to depression 

(54, 55). We are unaware of studies examining such factors in adolescent girls in a non-

clinical sample

 Conclusions and Implications

Although some menstrual symptoms represent a normative experience of reproductive age, 

dysmenorrhea and related menstrual symptoms remains the leading cause of absenteeism at 

school and work among female adolescents (1, 2, 47). In turn, a better understanding of 

factors related to increased risk for menstrual symptoms among adolescents holds great 

importance. This study demonstrated that girls with higher depressive symptoms 

consistently report higher menstrual symptoms. Additionally, menstrual symptoms and 

somatic complaints appear to be somewhat distinct, albeit related, constructs. These findings 

provide important information for the diagnosis and treatment of menstrual symptoms in 

adolescent girls. For example, conducting brief depression and somatic complaint screenings 

with adolescent girls presenting for menstrual symptom complaints may prove to be an 

effective way to identify girls at risk for missing school or work, and in turn, intervene in 

girls with depression who may not otherwise be seen by a provider.
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Figure 1. 
Trajectory of Menstrual Symptoms across Age.
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