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Abstract

The development of pain is common in midlife, resulting in increased healthcare utilization and 

costs. The aim of this study was to determine the longitudinal trajectory of overall bodily pain 

among women during the transition between the reproductive years and menopause. We conducted 

analyses on a community-based, longitudinal cohort of women enrolled in the Study of Women's 

Health Across the Nation. One thousand four hundred and ninety-five women met inclusion 

criteria, including: 1) defined date of the final menstrual period (FMP) and 2) complete data on 

SF-36 bodily pain. The primary exposure was time to/from FMP. The primary outcome was the 

rate of change in SF-36 bodily pain, measured on a scale of 0-100 with 100 being the most severe 

pain. We performed within-person trajectory analyses using piecewise regression following 

nonparametric modeling of functional forms. Mean bodily pain score at the time of the FMP was 

29. Mean bodily pain increased at a rate of 0.26 per year during the transmenopause (the interval 

spanning 4.5 years prior to the FMP through 0.5 years after FMP), and decreased at a rate of 0.23 

per year after that. Depression and sleep problems were associated with greater increases in pain 
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during the late reproductive years, whereas abdominal cramps at baseline predicted greater 

decreases in pain during the late reproductive years.

Perspectives—This article demonstrates that bodily pain increases during the transmenopause 

and then diminishes during postmenopause. These differences may reflect differences in 

underlying mechanisms of pain in the two periods. Although mean changes were small and 

unlikely to be clinically meaningful, the magnitude of change varied across subgroups of women.
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Introduction

Chronic pain is common, affecting approximately 116 million people in the United States 22. 

Most chronic pain patients are women, and women with chronic pain experience greater 

pain-related interference with function than men.21, 38 In women, the prevalence of pain 

across the lifespan is not well characterized. Most studies have been cross-sectional or have 

grouped men and women together when calculating prevalence rates. A longitudinal study 

using data from the National Population Health Survey reported that the prevalence of 

chronic pain increased from 11.9% among women between 25-39 years old to 28.4% among 

women over 70 years old.31 Studies focusing on pain among women before, during and after 

the menopause transition have yielded conflicting results, with some studies suggesting that 

the overall prevalence of pain peaks in the postmenopausal years26 and other studies 

showing no significant changes in pain among women transitioning from pre/perimenopause 

to postmenopause compared to women who remained premenopausal.24 The conflicting data 

are, in part, due to difficulties in studying pain during this period when hormonal 

fluctuations occur in conjunction with other age-related physiologic changes (e.g., increases 

in obesity, osteoarthritis, etc.).2, 6, 10, 50

The strongest studies demonstrating a link between sex hormone levels and pain have been 

clinical trials examining the effects of menopausal hormone therapy. Based on a post-hoc 

analysis of data from the Women's Health Initiative, Chlebowski et al. found that treatment 

with daily oral conjugated equine estrogens was associated with a decrease in the frequency 

and intensity of joint pain.4 However, Stening et al. noted no significant difference in self-

reported pain, pain threshold or pain tolerance among women with fibromyalgia who 

received transdermal 17β-estradiol vs. those who received placebo.37 Differences in the 

outcomes of these studies may result from differences in the study population and outcome 

measures.

Data from large observational cohort studies are needed to better understand the natural 

history of changes in pain as women age, in the absence of exogenous menopausal hormone 

therapy (HT). Most previous studies have used bleeding patterns to categorize women as 

premenopausal, perimenopausal or postmenopausal.7, 25, 39 These reproductive aging 

categories, however, encompass large periods of time, which are not equivalent. Hormonal 

levels may differ substantially within each category, depending on the exact timing from the 
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final menstrual period (FMP).9, 34 Hormone levels may also vary considerably between 

women and depend on the timing of the measurements during each menstrual cycle.

The objective of this study was to determine the longitudinal trajectory of bodily pain in 

relation to the time before/after the FMP among women not taking exogenous hormones, 

followed from the late reproductive years to postmenopause. We planned this study to 

examine changes in overall bodily pain, rather than specific types of pain, because overall 

bodily pain significantly impacts quality of life, independent of etiology. We hypothesized 

that levels of bodily pain vary by time before and after the FMP, and, specifically, that bodily 

pain increases during transmenopause (as women approach and pass the FMP) and 

continues to increase in the postmenopause.

Methods

Study design and population

The study population was derived from the Study of Women's Health Across the Nation 

(SWAN), a multi-site, community-based, prospective observational cohort of 3,297 women. 

The primary aims of SWAN are to: 1) characterize the natural history of reproductive aging 

through the late postmenopause; 2) evaluate the impact of reproductive aging on health 

outcomes clinically relevant to women in their 60s and 70s; and 3) identify potential 

underlying mechanisms linking reproductive aging and health.

To be included in SWAN, women had to be between 42 and 52 years old in 1996-1997 and 

report at least 1 menstrual period within 3 months of the baseline study visit. Other inclusion 

criteria included: 1) intact uterus and at least 1 intact ovary and 2) no hormonal medications 

within 3 months of the baseline study visit. Each site recruited white women and one non-

white ethnic/racial group (Hispanic in Newark; African American in Pittsburgh, Boston, 

Detroit and Chicago; Chinese in Oakland; and Japanese in Los Angeles). Follow-up visits 

occur approximately every year. Data up to and including follow-up visit 12 were available 

for this analysis. Written informed consent was obtained from all women. Study protocols 

and forms were approved by all SWAN site Institutional Review Boards.

The sample size of 1,495 women was determined by the number of women with available 

data on: 1) date of the FMP or sufficient information to estimate the date of the FMP and 2) 

data on SF-36 bodily pain measures. Eighty women who reported surgically-induced 

menopause were excluded. Two women taking tamoxifen, two women taking a GnRH 

agonist and one woman taking an opioid pain medication were excluded at baseline. Women 

who subsequently started taking opioid pain medications, HT, tamoxifen and/or GnRH 

agonists were censored at the time of first reported use.

Measures

Data were included from baseline (1996-1997) to visit 12 (2009-2011). Study visits occur 

each year and include physical measures (e.g., weight, height), interviewer-administered and 

self-administered questionnaires (translated into Cantonese, Japanese and Spanish).
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The primary outcome was the rate of change in the SF-36 bodily pain index.44 This index 

includes 2 questions that assess pain magnitude and interference: 1) How much bodily pain 

have you had during the past 4 weeks, and 2) During the past 4 weeks, how much did pain 

interfere with your normal work (including both work outside the home and housework)? 

Traditionally, the SF-36 pain bodily index is scored such that high numbers reflect low pain. 

For ease of interpretation, we reversed the SF-36 pain index such that 0 = no pain and 100 = 

severe pain. Secondary outcomes were the individual SF-36 pain magnitude and pain 

interference items. For ease of comparison with the primary analysis, these measures were 

each converted to a 0-100 scale using the conversion tables in the SF-36 manual45 and 

reversed such that 0 = no pain or pain interference and 100 = severe pain or pain 

interference.

The primary exposure was time prior to or after the FMP, calculated as the number of years 

between the SF-36 bodily pain measurement and the FMP date. The FMP was defined as the 

menstrual period immediately before the first visit when the participant was classified as 

postmenopausal (12 months of amenorrhea). When the exact date of FMP was not available 

because the last bleeding date was missing or because the participant missed 1-2 visits 

before the first postmenopausal visit, the date of FMP was estimated as described in 

previous manuscripts.12, 13

Age at FMP, self-reported ethnicity/race, socioeconomic status (annual income < 20K, 

20-34K, 35-49K, 50-74K, ≥75K) and smoking status (yes/no) were obtained from the annual 

SWAN interviews. BMI was calculated from heights and weights measured annually. 

Depression (yes/no) was defined as a Center for Epidemiologic Studies Depression Scale 

(CES-D) score ≥ 16.5, 47 Sleep problems were assessed with 4 questions about sleep quality, 

difficulty falling asleep, waking up at night and waking up earlier than planned (yes/no). We 

also included a covariate based on the question, “During the last year, have you had any of 

the following during at least half of your menstrual periods or in the week before them? A. 

Abdominal pain or cramps?”

Statistical analysis

The primary outcome was the annual rate of change in SF-36 bodily pain. To analyze change 

in bodily pain in relation to age and FMP date, we performed a within person trajectory 

analysis, using a staged approach.14 This modeling method takes advantage of prospectively 

collected data regarding the FMP to describe the menopause transition, rather than 

depending on descriptions of menstrual bleeding, which yield broad categorizations 

encompassing large, heterogeneous periods of time.

Stage 1 consisted of nonparametric, loess-based selection of the functional form of the 

trajectory of SF-36 bodily pain in relationship to the date of the FMP. To fit the model, 

observed data were restricted to the time range from 10 years before the FMP to 10 years 

after the FMP. Observations at the extremes of the distribution of time from FMP (< 2.5% 

and >97.5%) were trimmed to prevent undue influence on the trajectories by a small number 

of extreme values, resulting in a time range from 8.8 years before the FMP to 8.4 years after 

the FMP. These analyses suggested a piecewise linear trajectory with two inflexion points 

(or knots), one at 4.5 years before the FMP and a second at 0.5 years after the FMP.
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Stage 2 used mixed effects, linear regression models to identify the placement of knots for 

bodily pain trajectory. We examined the change in the explained proportion of within-

woman variance when the knots were varied around FMP minus 4.5 years and FMP plus 0.5 

years. The identified knots divided the follow-up period into segments which we named: 1) 

late reproductive: 8.8 to 4.5 years before the FMP, 2) transmenopause: 4.5 years before the 

FMP to 0.5 years after the FMP, 3) postmenopause: 0.5 to 8.4 years after the FMP.

Stage 3 comprised of mixed effects, piecewise linear regression with fixed knots (using 

mixed effects modeling) to estimate the annual rate of change (slope) of bodily pain scores 

during each of the linear segments of the trajectory. Mixed effects models use data from all 

women, even if they have missing data for some visits. Unadjusted analyses were used to 

determine the mean trajectory in the population. The effects of time-fixed predictors (study 

site, demographic factors, abdominal cramps at baseline) and time-varying covariates 

(smoking, BMI, depression and sleep problems) were examined in multivariable adjusted 

analyses. Because women with earlier onset of the FMP are, by definition, younger at the 

time of FMP and less likely to have conditions that commonly cause pain in the elderly (e.g., 

joint damage from osteoarthritis), we included age at FMP as a predictor in the multivariable 

analyses. Abdominal cramps at baseline (when women were still menstruating) was included 

to allow for different trajectories of pain over the menopause transition in women who report 

abdominal pain due to menstrual periods. Baseline variables were added to the mixed-effects 

piecewise models as fixed effects on the intercept (level of pain at the FMP) and slopes (rate 

of change in pain). Clinical covariates (smoking, BMI, depression and sleep problems) were 

updated over time because these variables have been shown to impact self-reported pain in 

women,20, 35, 42, 49 and we were interested in examining the rates of change in pain, 

independent of changes in these variables. Only baseline values of these time-varying 

variables were allowed to affect rates of change in pain (slopes). Current values were 

allowed only to affect current levels of pain (intercepts).

Cumulative change in SF-36 bodily pain was calculated from 7 years before the FMP to 5 

years after the FMP. We chose to focus on this 12-year period rather than reporting the 

cumulative change over a longer period of time (e.g., the 17.2 years surrounding the FMP 

from which data were obtained) to minimize the likelihood of small estimations errors in 

slope causing large errors in the estimation of cumulative change.

To understand the meaning of the changes in SF-36 bodily pain, we performed secondary 

analyses, separately examining changes in each component of the SF-36 bodily pain 

measure (pain magnitude and pain interference). In the first step, we created plots of pain 

magnitude and pain interference over time from FMP, using local regression to fit a smooth 

curve to the data points. Because we observed similar patterns of change between pain 

magnitude and the overall SF-36 bodily pain measure, we applied the same inflexion points 

determined from the primary SF-36 bodily pain analysis to the pain magnitude analysis. 

Because different patterns of change were noted for pain interference compared to pain 

magnitude and the overall bodily pain measure, different knots (at 0.5 years and 5.5 years 

after the FMP) were chosen for the pain interference analysis. These knots divided the 

follow-up period into different segments, compared to the bodily pain and pain magnitude 

analyses: 1) late reproductive and transmenopause: 8.8 years before the FMP to 0.5 years 
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after the FMP; 2) early postmenopause: 0.5 to 5.5 years after the FMP, and 3) late 

postmenopause: 5.5 to 8.4 years after the FMP. Rates of change were calculated in the same 

manner as described for Stage 3 of the SF-36 bodily pain analysis. All statistical analyses 

were performed using the SAS 9.2 software package (SAS Institute, Cary, NC, USA).

Results

Participant characteristics

Among the 3,297 women in SWAN, 1,714 were excluded due to missing data on the FMP 

(Figure 1). Eighty-five women were excluded because they had surgically-induced 

menopause or were taking medications that affected hormone function or pain, and three 

women were excluded because they only provided data at the extremes of the distribution (< 

2.5% and > 97.5%) of time from FMP. The final study sample consisted of 1,495 women. 

Six hundred and forty-three (43.2%) were Caucasian; 449 (30.1%) were African American; 

155 (10.4%) were Japanese; 145 (9.7%) were Chinese, and 98 (6.6%) were Hispanic (Table 

1). The mean age at baseline was 46.8 ± 2.5 years. The mean age at the FMP was 51.9 ± 2.7 

years. At baseline, 856 (57.7%) women reported abdominal pain associated with 

menstruation. The mean SF-36 bodily pain score at baseline was 28.7 ± 22.1, consistent with 

a low level of pain. The mean number of observations per woman over the entire 17.2-year 

study period was 6.8 ± 1.9. On average, 4.1 ± 1.7 observations occurred before the FMP and 

3.0 ± 1.4 observations occurred after the FMP.

Mean trajectories of pain scores

Overall bodily pain—The inflexion points that explained the largest proportion of the 

within-woman variance were 4.5 years before the FMP and 0.5 years after the FMP. The 

mean pain level was 29.1 (out of 100) at the time of FMP. During the late reproductive years 

(8.8 to 4.5 years before the FMP), pain levels remained essentially constant, with a slope 

(change per year) of 0.01 (95% CI = −0.45, 0.47) - statistically not different from zero slope 

(Figure 2, Table 2). In contrast, pain increased on average by 0.26 per year (95% CI = 0.01, 

0.51) during transmenopause (4.5 years before the FMP to 0.5 years after the FMP) and 

decreased on average by 0.23 per year (95% CI = −0.44, −0.03) in postmenopause (0.5-8.4 

years after the FMP). The rate of change in bodily pain during transmenopause was 

significantly different from the rate of change in bodily pain during postmenopause (P = 

0.01). The mean cumulative change over the 12-year period from 7 years before the FMP to 

5 years after the FMP was not statistically different from zero (Table 2).

Pain magnitude—The best inflexion points for the trajectory of pain magnitude were the 

same as those for overall bodily pain, namely 4.5 years before the FMP and 0.5 years after 

the FMP. During the late reproductive years (before 4.5 years before the FMP), pain 

magnitude was essentially stable. The mean slope was not statistically different from zero 

(Supplementary Figure 1 and Supplementary Table 1). Pain magnitude increased on average 

by 0.41 per year during transmenopause (4.5 years before the FMP to 0.5 years after the 

FMP; 95% CI = 0.13, 0.69) and subsequently decreased on average by 0.29 per year in 

postmenopause (95% CI = −0.52, −0.06). The rate of change in pain magnitude during 

transmenopause was significantly different from the rate of change in pain magnitude during 
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the postmenopause (P = 0.002). The mean cumulative change over the 12-year period from 7 

years before the FMP to 5 years after the FMP was statistically not different from zero.

Pain interference—Because different patterns of change were noted for pain interference 

compared to bodily pain, different inflexion points were chosen for the pain interference 

analysis. These inflexion points divided the follow-up period into different segments: 1) late 

reproductive and transmenopause: 8.8 years before the FMP to 0.5 years after the FMP; 2) 

early postmenopause: 0.5 to 5.5 years after the FMP, and 3) late postmenopause: 5.5 to 8.4 

years after the FMP. During the late reproductive years and transmenopause, pain 

interference was essentially constant. The rate of change was statistically not different from 

zero (Supplementary Figure 2 and Supplementary Table 2). Pain interference decreased on 

average during early postmenopause by 0.41 per year (95% CI = −0.69, −0.13) and 

subsequently increased by 1.08 per year in late postmenopause (95% CI = 0.08, 2.07). The 

rate of change in pain interference during early postmenopause was significantly different 

from the rates of change in pain interference during the late reproductive stage/

transmenopause (P = 0.009) and late postmenopause (P = 0.01). The mean cumulative 

change over the 12-year period from 7 years before the FMP to 5 years after the FMP was 

statistically not different from zero.

Changes in overall bodily pain according to individual clinical variables

Age at FMP had no associations with either level of pain or rate of change in pain (Table 3). 

Although race was not significantly associated with pain at the FMP or rates of change in 

pain, Hispanic race was associated with a greater cumulative decrease in pain over the 12-

year period around the FMP. Women who reported abdominal cramps at baseline had less 

overall bodily pain at the FMP, greater declines in pain during the late reproductive years 

and greater cumulative decreases in pain over the 12-year period around the FMP. Women 

with depression and sleep problems had greater increases in bodily pain during the late 

reproductive years and had greater cumulative increases over the 12-year period around the 

FMP (Table 3).

Discussion

To our knowledge, this study is the first to examine changes in bodily pain in relation to time 

to/from the FMP. We observed statistically significant differences in the rates of change in 

bodily pain during the transition from transmenopause to postmenopause, but the magnitude 

of these changes was small. The average rates of change were an increase of 0.26 per year 

during the 4.5 years before the FMP to 0.5 years after the FMP and a decrease of 0.23 per 

year during the 0.5 to 8.4 years after the FMP. These numbers correspond to a mean increase 

of 1.30 (out of 100) over the five-year transmenopause period and a mean decrease of 1.82 

(out of 100) over the 7.9-year postmenopause period. Previous studies in individuals with 

osteoarthritis and rheumatoid arthritis suggest that the minimal clinically important change 

in SF-36 bodily pain is between 7.2 to 14.7 on a 100-point scale.1, 19 Therefore, although the 

rates of change in bodily pain are statistically significant, the magnitude of these average 

changes are unlikely to be clinically meaningful.
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Although average changes in bodily pain were small, some women had clinically significant 

declines in bodily pain. For example, women who reported abdominal cramps in the 

reproductive years had the largest declines in overall bodily pain, with an average SF-36 

score that was 6.14 points below the referent group at the time of the FMP. This observation 

suggests that, among these women, decreases in overall bodily pain may largely be due to 

resolution of dysmenorrhea, a highly prevalent condition among women of reproductive 

age.17 In contrast, women who reported depression and sleep problems had the largest 

increases in bodily pain. Their cumulative increase over 12 years was 3.39 and 2.52 points 

greater than the referent women, respectively. These results are consistent with a growing 

body of literature showing that poor mood and sleep problems may precede pain and 

increase the risk of chronic widespread pain conditions.11, 36

The slight differences in the rates of change in overall SF-36 bodily pain during the 

transition between the reproductive years and menopause are consistent with longitudinal 

analyses from the Penn Ovarian Aging Study (POAS)9 and the Seattle Midlife Women's 

Health Study (SMWHS).25 In the POAS,9 the frequency of women reporting aches, joint 

pain and stiffness increased through the late transition stage and plateaued during 

postmenopause. When the analyses were restricted to moderate to severe aches, joint pain 

and stiffness, the prevalence of pain decreased during postmenopause, consistent with the 

decrease in SF-36 bodily pain and pain and, specifically, pain magnitude, observed in this 

study. In the SMWHS, the severity of back pain increased slightly across menopausal 

transition stages, whereas joint pain remained the same in analyses adjusted for age. 

Compared to the late reproductive stage, back pain severity was, on average, 0.09 (out of 4) 

points higher during the early menopausal transition stage and 0.13 points higher during the 

late menopausal transition state. Although overall pain severity did not decrease in 

postmenopause, the authors did note a decrease in the proportion of women reporting pain 

during early postmenopause.

The substantial changes in sex steroid hormones and gonadotropins that occur during the 

menopause transition have been raised as possible etiologies of alterations in the experience 

of pain at mid life. However, current literature is insufficient to support or refute this 

hypothesis.29, 30, 41 Existing data are conflicting, suggesting that this relationship, if it exists, 

is highly complex. The most comprehensive data derive from studies examining changes in 

pain perception across the menstrual cycle in reproductive-age women. A meta-analysis 

showed that pain thresholds are higher during the follicular phase, when the estrogen to 

progesterone ratio is high, compared to the luteal phase when this ratio decreases.32 These 

results seem to conflict with our findings of increases in pain from 4.5 years before the FMP 

to 0.5 years after the FMP, a time period when the overall estrogen to progesterone ratio 

typically increases. However, substantial fluctuations in hormone levels during this period 

often result in irregular oscillations in the estrogen:progesterone ratio within each individual 

woman.28 Further analyses are needed to elucidate the complexities of these relationships. 

SWAN is uniquely positioned to examine the relations between changes in sex steroid 

hormones and gonadotropins and change in pain reports, a goal that will be pursued in future 

work.
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To aid in the interpretation of these results, we also performed secondary analyses, 

examining trajectories of the components of the SF-36 bodily pain measure – specifically 

pain magnitude and pain interference. The trajectories for the pain magnitude component of 

the SF-36 bodily pain measure were similar to the trajectories for overall SF-36 bodily pain, 

with bodily pain and pain magnitude increasing slightly during transmenopause and 

decreasing during postmenopause. The trajectory for pain interference, however, differed, 

increasing over the overall follow-up period, particularly during late postmenopause.

Several studies have reported strong associations between pain magnitude and pain 

interference.16, 40 However, the two measures are not synonymous, and several factors, 

including pain quality, fatigue and poor self-efficacy, have been identified as factors that 

contribute to pain interference, independent of pain magnitude.3, 15, 33 These factors and 

their impact on pain magnitude and pain interference may change across the menopause 

transition,8 leading to discrepancies between the trajectories of pain magnitude and pain 

interference. To our knowledge, no studies have specifically examined pain interference 

during the menopause transition. In a subset of 184 women in the Seattle Midlife Women's 

Health Study, Woods and Mitchell reported that menopause transition factors (e.g., 

menopause transition stages, estrone and FSH levels) were not associated with generalized 

symptom interference with work and relationships during the menopause transition and early 

postmenopause.48

Our study has several strengths and limitations. Important strengths include its large sample 

size, diverse racial and ethnic distribution and longitudinal study design. A limitation is the 

absence of data on specific chronic pain conditions. Because changes in bodily pain depend 

on the overall balance between different pain conditions, it is important to distinguish 

between different types and sites of pain.23 For example, migraine headaches and 

temporomandibular disorders increase during the menopause transition and decrease after 

menopause,18, 43, 46 whereas osteoarthritis continues to worsen with age, beyond the 

menopause transition.27 Studies within specific chronic pain populations may be more 

appropriate to identify the underlying mechanisms resulting in changes in pain during the 

menopause transition.

Another limitation is the generalizability of the data describing late postmenopause changes 

in pain interference, since these data came from only 59.5% of the cohort. These women 

may be inherently different from the remainder of the cohort, particularly if these women 

experienced the FMP at an earlier age than the general population. However, our adjusted 

analyses included age at FMP as a covariate, and this variable did not predict significantly 

different bodily pain scores at baseline or different annualized rates of change in bodily pain 

score.

In conclusion, this study is important because it is the first to assess rates of change in bodily 

pain within intervals defined by the date of the FMP. This innovative modeling method takes 

advantage of prospectively collected data regarding the FMP to describe the menopause 

transition, rather than depending on descriptions of menstrual bleeding. Although we 

observed statistically significant differences in rates of change in bodily pain during 

transmenopause and postmenopause, the magnitude of these changes was small and unlikely 

Lee et al. Page 9

J Pain. Author manuscript; available in PMC 2018 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



to be clinically meaningful. Future studies using trajectory analyses that include data on pain 

severity of specific clinical conditions may provide insight into changes in the 

pathophysiology of these conditions during the reproductive aging process.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Bodily pain increases during transmenopause and decreases during 

postmenopause.

• In the overall population, mean changes in bodily pain were small.

• Women with a history of abdominal cramps had the largest declines in bodily 

pain.

• Women with depression and sleep problems had the largest increases in 

bodily pain.
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Figure 1. 
Flow diagram showing the numbers of women excluded from the study and the reasons for 

exclusion.
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Figure 2. 
The longitudinal trajectory of Short Form-36 (SF-36) pain scores in relation to the amount 

of time before (negative numbers) and after (positive numbers) the final menstrual period 

(FMP). The slopes represent the rate of change in SF-36 bodily pain during: 1) the late 

reproductive years: 8.8 years before the FMP to 4.5 years before the FMP, 2) 

transmenopause: 4.5 years before the FMP to 0.5 years after the FMP and 3) 

postmenopause: 0.55 to 8.4 years after the FMP.
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Table 1

Baseline clinical characteristics of the study population (N = 1,495).

Variable Mean (SD)/Number (%)

Age (years)
1 46.8 (2.5)

Race
1

    Caucasian 643 (43.2%)

    African America 449 (30.1%)

    Japanese 155 (10.4%)

    Chinese 145 (9.7%)

    Hispanic 98 (6.6%)

Body Mass Index (kg/m2)
1 28.2 (7.4)

Study site
1

    Oakland, CA 231 (15.5%)

    Los Angeles, CA 230 (15.4%)

    Detroit, MI 250 (16.7%)

    Boston, MA 236 (15.8%)

    Chicago, IL 219 (14.7%)

    Pittsburgh, PA 177 (11.9%)

    Newark, NJ 151 (10.1%)

Abdominal cramps
1 856 (57.7%)

Current smoking
1 236 (15.9%)

Depression 325 (21.7%)

Sleep problems
1 435 (29.3%)

Short Form-36 bodily pain (0-100 with higher number = more pain) 28.7 (22.1)

Short Form-36 bodily pain magnitude 27.6 (24.4)

Short Form-36 bodily pain interference 17.1 (23.1)

Abbreviations: SD, standard deviation

1
Due to missing data, N = 1494 for age, BMI and study site; N = 1490 for race; N = 1486 for sleeping problems; N = 1485 for smoking status; N = 

1483 for abdominal cramps
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