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Abstract

OBJECTIVE—To better understand how to educate patients and providers about study findings 

relevant to treatment guidelines, we assessed pre- versus post-Women’s Health Initiative (WHI) 

differences in menopausal hormone therapy (MHT) initiation and continuation and their 

correlates, and in women’s reasons for initiation and discontinuation.

METHODS—We analyzed survey data from up to 14 approximately annual visits over 17 years 

(1996–2013) from 3018 participants in the Study of Women’s Health Across the Nation, a 

prospective cohort study. We used logistic regression to compare pre- versus post-WHI 

associations of covariates with MHT initiation and continuation, and to compare pre- versus post-

WHI reasons for initiation and continuation.
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RESULTS—MHT initiation dropped from 8.6% pre-WHI to 2.8% post-WHI (p<.0001), and the 

corresponding decrease in MHT continuation was 84.0% to 62.0% (p<.0001). Decreases in MHT 

initiation and continuation occurred across a range of participant subgroups, consistent with wide 

dissemination of post-WHI recommendations. However, contrary to current guidelines, we found 

large declines in MHT use in subgroups for whom MHT is often recommended, i.e., younger 

women and those with more vasomotor symptoms. Post-WHI, women’s reasons for MHT 

initiation and discontinuation reflected concerns highlighted by WHI results. The largest declines 

in initiation reasons were for reducing risks of osteoporosis and heart disease, while the largest 

increases in discontinuation reasons were for media reports and provider advice.

CONCLUSIONS—Immediate post-WHI recommendations for MHT use were widely adopted. 

MHT risks documented in older women, however, may have led younger symptomatic women to 

forgo MHT for symptom relief.
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After the July 2002 Women’s Health Initiative (WHI) trial announcement that estrogen-

progestin therapy was being halted prematurely due to safety concerns, prevalence of 

prescription menopausal hormone therapy (MHT) declined dramatically.1–3 Less clear is 

whether trends were similar for MHT initiation and continuation, and whether declines 

differed by factors such as frequency of vasomotor symptoms (VMS), for which MHT is 

recognized as the most effective treatment.4–6 Also not well studied are changes in women’s 

reasons for initiating or discontinuing MHT. MHT use recommendations have been modified 

since 2002 in response to additional information on risks and benefits,7 moving from a 

uniform guideline for the shortest duration at the lowest possible dose primarily in women 

younger than 60 years8–9 to guidelines allowing for greater flexibility and individualized 

treatment.4–6,10–12 Moreover, recent WHI findings indicate no MHT-related difference in 

long-term all-cause mortality.13 In light of these updates, it is important to assess women’s 

and providers’ responsiveness to shifts in clinical evidence and recommendations, to 

understand how to improve education regarding new findings with implications for treatment 

guidelines.

A number of studies of MHT trends utilized pharmacy or insurance databases, with large 

samples and information on preparation and prescription dates. However, many cannot 

distinguish initiation or continuation from prevalence, and have limited or no data on 

correlates or reasons for initiation and discontinuation. Conversely, many studies with 

woman-level data cannot make explicit pre- versus post-WHI comparisons. The Study of 

Women’s Health Across the Nation (SWAN), an ongoing longitudinal study of menopause, 

assessed MHT initiation and continuation, woman-level predictors, and reasons for initiation 

and discontinuation, approximately annually during 1996–2013.

The present study analyzed data from 14 visits to assess pre- versus post-WHI differences in 

MHT initiation and continuation, their correlates, and women’s reasons for initiating and 

discontinuing MHT. We hypothesized that compared with pre-WHI, both initiation and 

continuation would be lower post-WHI, across a variety of subgroups. We also hypothesized 
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that reasons for initiating MHT would shift from health maintenance and prevention of 

chronic conditions such as cardiovascular disease and osteoporosis to VMS management, 

and that discontinuation reasons would shift to concerns highlighted by WHI results.

METHODS

Study Population

SWAN is a seven-site, community-based longitudinal study of the menopausal transition.14 

In 1995–1997, each site recruited non-Hispanic white women and one other racial/ethnic 

group – Black, Chinese, Japanese, and Hispanic (total 3,302 participants). Eligibility criteria 

included age 42–52 years, intact uterus and 1–2 ovaries, a menstrual cycle without 

exogenous reproductive hormones use in the prior 3 months, and not pregnant/lactating. 

Each site’s institutional review board approved protocols. All participants provided written 

informed consent. At an in-person baseline and up to 13 annual follow-up visits, participants 

completed surveys on lifestyle behaviors, symptoms, and health care utilization. Analyses 

excluded women with no follow-up data (N=284). Analyses of the remaining 3,018 

participants omitted visits during current or prior-visit pregnancy/lactation (N=9 visits from 

5 women) or with missing covariate data (N=699 visits from 83 women, due primarily to 

suspended data collection at the Newark site during visits 6–8, 10, 11); MHT continuation 

analyses of race/ethnicity and site omitted post-WHI observations from Hispanic and 

Newark participants, respectively, due to small sample sizes.

Measures

At each visit, trained interviewers asked participants about prescription medication use since 

the prior visit and whether use was recent (2+ times per week for the last month for visits 1–

10, use in the previous 3 months for visits 11–13) and transcribed preparation names from 

the participant’s medication containers. Beginning in 2014, SWAN coded all preparations 

based on the Iowa Drug Information Service system. For these analyses, we classified 

prescription medications as MHT if they contained estrogen with or without progestogens, 

including oral contraceptives used for non-contraception purposes. We distinguished 

prescription medications containing estrogen without progestogens as ET, and prescriptions 

containing both estrogen and progestogens as EPT. Eligible medications included systemic 

preparations likely to affect menstrual bleeding, e.g., oral, injection, and patch formulations, 

and high-dose gels or vaginal rings, as well as non-systemic preparations such as low-dose 

gels, vaginal rings, and vaginal suppositories. Exceptions were oral contraceptives reported 

as used for contraception, and treatment of conditions unrelated to menopause, e.g., ovarian 

cysts. Analyses used coded MHT except at the eleventh annual follow-up, for which self-

reported MHT was obtained via telephone. We defined MHT initiation as no recent use at 

the prior visit followed by any use since the prior visit; this included first use between the 

prior and current visits, with or without discontinuation before the current visit, as well as 

re-initiation after first initiation and discontinuation before the prior visit. We defined MHT 
continuation as recent use at the current visit for women with initiation since the prior visit 

or earlier; this included recent use at both the prior and current visit, as well as initiation/re-

initiation since the prior visit with recent use at the current visit.

Crawford et al. Page 3

Menopause. Author manuscript; available in PMC 2019 December 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Participants with self-reported MHT initiation since the prior visit were asked a list of 

possible reasons for starting MHT, including a choice to specify other reasons; verbatim 

responses were recorded and categorized. Participants with self-reported MHT 

discontinuation since the prior visit were asked one open-ended question regarding reasons 
for stopping MHT; verbatim responses were recorded and categorized.

The primary predictor was whether the visit occurred before or after the July 2002 WHI 

announcement. Time-invariant covariates included race/ethnicity, education, and site; 

because each site recruited white participants and participants from one other racial/ethnic 

group, so that race/ethnicity and site were confounded to some extent, analyses of site 

included only white participants to distinguish geographic variation from racial/ethnic 

differences.

Time-varying covariates included menopausal stage: premenopausal (bleeding in past 3 

months, no change in regularity since last year), early perimenopausal (bleeding in past 3 

months, change in regularity since last year), late perimenopausal (3–11 months 

amenorrhea), postmenopausal (12+ consecutive months of amenorrhea), bilateral salpingo-

oophorectomy (BSO) with or without hysterectomy, hysterectomy with 1+ ovary retained, 

and undetermined due to recent MHT or other reproductive hormone use. We subdivided 

hysterectomy and BSO categories into prevalent at the prior visit versus incident since the 

prior visit. We further subdivided BSO categories by whether current age was younger than 

51 years, the median age at menopause.15

Other time-varying covariates included age quartile and number of days in the past 2 weeks 

with VMS, categorized as in prior analyses.16 We dichotomized specialty of the participant’s 

provider (asked at visits 4–10) as obstetrics and gynecology (ob/gyn) versus other. For 

initiation analyses, we categorized prior MHT as: “no” (no prior use); and “yes” (prior 

initiation and discontinuation before the prior visit). For continuation analyses, we 

categorized prior MHT as: “new use” (initiation since the prior visit); “persistent use” 

(recent use at prior and current visit); and “interrupted use” (past use with discontinuation, 

re-initiation since the prior visit). Analyses for non-surgical menopausal stage and VMS 

frequency used values from prior visits, as MHT could affect these measures.

Statistical Analyses

To compare pre- versus post-WHI associations of covariates with MHT initiation and 

continuation, we estimated binomial logistic regressions, using generalized estimating 

equations (GEE) to handle within-woman correlation.17 Each model included the covariate 

of interest, an indicator for pre- versus post-WHI, and their interaction, indicating whether 

the association of initiation or continuation with the covariate differed pre- versus post-WHI, 

and conversely, whether the WHI-related difference varied by the covariate. To compare pre- 

versus post-WHI reasons for initiation and discontinuation, we estimated a GEE binomial 

logistic regression for each reason as a function of pre- versus post-WHI. Because the 

addition of progestogen to systemic estrogen is recommended for women with a uterus but 

not post-hysterectomy, we conducted supplemental analyses of initiation and continuation 

for 3-category MHT – none, ET, and EPT – comparing women with and without a 

hysterectomy pre- and post-WHI; these analyses used multinomial logistic regression with 
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bootstrapped standard errors (1000 bootstrapping samples) to account for within-woman 

correlation.18 In additional supplemental analyses, the post-WHI interval was divided into 1, 

2, and 2+ years post-WHI based on nonparametric locally-weighted scatterplot smoothing 

(LOESS) regression.19 Results are presented as percentages.

Due to SWAN’s longitudinal cohort design, pre- versus post-WHI differences in MHT 

outcomes reflected WHI-related impacts as well as within-woman changes in factors such as 

age. To account for the latter, we employed a propensity-score approach,20 by estimating a 

logistic regression for the “exposure,” post- versus pre-WHI, as a function of covariates 

jointly related to MHT,21 including race/ethnicity, site, financial strain, past oral 

contraceptive or MHT use at screening, prior-visit menopausal stage, and concurrent age. 

The estimated propensity score (probability of being a post-WHI visit) was a time-varying 

covariate in all analyses. Inclusion of site in the propensity score also addressed possible 

nonresponse bias from suspended data collection at the Newark site. Because age 

distributions differed for pre- and post-WHI in the top and bottom propensity-score 

quartiles,22 we conducted sensitivity analyses including only observations with ages 

between the minimum post-WHI age (46.9) and the maximum pre-WHI age (58.9); all 

results were consistent (data not shown). Analyses used SAS version 9.4 (SAS Institute, 

Cary, NC).

RESULTS

Relative to the analytic sample for initiation (3018 women), those who initiated MHT during 

follow-up and thus were included in MHT continuation analyses (990 women) were more 

likely to be white, from Los Angeles (among whites), have higher education, be early peri- 

rather than premenopausal at baseline, and have more frequent VMS at baseline (Table 1). 

Overall, the per-woman median number of follow-up visits was 5 pre-WHI and 7 post-WHI.

MHT initiation

Overall, initiation dropped from 8.6% pre-WHI to 2.8% post-WHI (p<0.001). In 

supplemental analyses, initiation declined from 6.3% in the first year post-WHI to 1.9% 

after 2 years beyond the WHI announcement. The pre- versus post-WHI decline was largest 

in white and smallest in Hispanic women (Figure 1a; interaction p=.002 for racial/ethnic 

differences in pre- versus post-WHI comparison). All education levels had lower initiation 

post-WHI than pre-WHI (Figure 1al; interaction p=.012). Age-related patterns differed pre- 

and post-WHI, with the highest pre-WHI initiation among the two middle age quartiles 

(49.6–57.1 years), but a decrease in initiation with increasing age post-WHI (Figure 1a; 

interaction p=.002). Pre- versus post-WHI decline in initiation varied by site (range 3.1%

−10.2%, interaction p=.0002). Both pre-and post-WHI, initiation was more common in 

women with an ob/gyn provider – 12.3% versus 5.0% pre-WHI, 5.6% versus 2.2% post-

WHI – but the decline post-WHI was similar (interaction p=.849).

Higher VMS frequency at the preceding visit was associated with greater MHT initiation 

both pre- and post-WHI (p<.001 both pre- and post-WHI). The largest pre- versus post-WHI 

decline occurred for the most frequent VMS category – 9.4% decline versus 6.0% decline in 
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infrequent and 3.9% decline in asymptomatic (Figure 1b; interaction p=.089). The decline in 

initiation did not vary by prior MHT use patterns (Figure 1b; interaction p=.979).

Both pre- and post-WHI, ET was the predominant form of MHT initiated by women with a 

hysterectomy (Supplemental Table 1), accounting for 90.5% of MHT initiation pre-WHI and 

85.6% post-WHI in this subgroup. Any MHT initiation was much lower post-WHI than pre-

WHI (39.3% versus 4.9%). In contrast, in women with a uterus, EPT was the primary form 

of MHT initiated pre-WHI, accounting for 87.2% of MHT initiation pre-WHI in this 

subgroup. Post-WHI, ET and EPT accounted for more similar percentages of MHT 

initiation, at 55.2% and 44.8%, respectively; the percentage of ET preparations that were 

non-systemic shifted from 13.3% pre-WHI to 65.3% post-WHI. Initiation of any MHT 

declined from 7.3% pre-WHI to 2.8% post-WHI.

Comparisons of MHT (ET or EPT) initiation by menopausal stage are presented in Figure 

1c. Pre- versus post-WHI declines in MHT initiation differed to some extent across 

categories (for all categories, interaction p=.091). Among women with an incident BSO, 

those younger than 51 had a smaller decline in MHT initiation than those aged 51 and older 

(25.7% versus 44.4%), although this difference was not statistically significant (interaction 

p=.395) due to the small number of women in the latter category pre-WHI (N=11). Post-

WHI declines also did not differ by age in those with a prevalent BSO (interaction p=.321). 

Conversely, post-WHI declines did not differ by incident versus prevalent BSO within 

current age category (interaction p-values .916 for younger than 51, .837 for 51 and older), 

again likely due to small sample sizes for several categories. In contrast, post-WHI decline 

in MHT initiation – primarily ET – was significantly greater for prevalent versus incident 

hysterectomy (8.5% versus 1.7%, interaction p=.020). For non-surgical menopausal 

categories, the post-WHI decline ranged from 10.6% for undetermined stage to 1.3% for 

premenopause (interaction p=.051 including non-surgical categories only).

MHT continuation

Overall, MHT continuation dropped from 84.0% pre-WHI to 62.0% post-WHI (p<.001). In 

supplemental analyses, continuation was lowest in the second year post-WHI (54.4%), 

rebounding subsequently to 65.0% but still significantly lower than pre-WHI. Associations 

of sociodemographic characteristics with continuation were weaker than corresponding 

associations with initiation both pre- and post-WHI, and effect modification of these 

associations by pre- versus post-WHI was not statistically significant (Figure 2a; all 

interaction p>.05). Pre- versus post-WHI declines also did not vary significantly by site 

(range 15.5% – 24.8%, interaction p=.842) or by provider type (range 17.8% – 22.6%, 

interaction p=.340).

VMS frequency at the visit prior to MHT initiation was positively related to continuation 

pre-WHI (p=.056). Conversely, the association post-WHI was weakly negative (p=.308), and 

the post-WHI decline in continuation was significantly larger for more frequent VMS 

categories: 18.6 for asymptomatic, 20.8% for infrequent, and 27.6% for frequent (Figure 2b; 

interaction p=.012). In supplemental analyses, continuation was lowest in the second year 

post-WHI for all three VMS categories (51.6–58.3%), increasing subsequently but 15.1–

23.8% lower than pre-WHI. Prior MHT use also significantly modified pre-post WHI 
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differences, with a decline of 26.4% for persistent use versus 11.2–13.8% for new and 

interrupted use (Figure 2b; interaction p=.002).

Consistent with results for MHT initiation, prior-visit MHT was predominantly ET for 

women who had undergone a hysterectomy, at 91.6% pre-WHI and 94.6% post-WHI 

(Supplemental Table 2). In this hysterectomized subgroup on ET, fewer continued any MHT 

post-WHI than pre-WHI – 65.2% versus 90.4%, respectively – but ET accounted for 

virtually all of the continued MHT use both pre- and post-WHI. Among the small group of 

women with a hysterectomy and EPT use at the prior visit, continuation of any MHT also 

was lower post-WHI than pre-WHI – 30.8% versus 87.9%, respectively. Of continuers, 

switching to ET occurred for 70.5% pre-WHI and 86.5% post-WHI. Among women with a 

uterus, prior-visit MHT was largely EPT, at 89.5% pre-WHI and 69.2% post-WHI; the lower 

percent post-WHI is consistent with higher post-WHI ET initiation presented in 

Supplemental Table 1 (largely non-systemic preparations). In this subgroup, fewer continued 

any MHT post-WHI than pre-WHI – 62.2% versus 84.1%, respectively – but EPT accounted 

for 97.1% of continued MHT use pre-WHI and 95.0% post-WHI. Among women with a 

uterus and ET at the prior visit, continuation of any MHT also was lower post-WHI than pre-

WHI – 59.9% versus 70.4%, respectively; ET accounted for 72.1% of continued MHT pre-

WHI and 90.8% post-WHI.

Comparisons of MHT (ET or EPT) continuation by menopausal stage are presented in 

Figure 2c. These analyses combined younger and older incident BSO, younger and older 

prevalent BSO, pre- and early perimenopausal, and incident and prevalent hysterectomy, due 

to small cell counts, similar percentages of MHT continuation both pre- and post-WHI, and 

lack of statistically significant pairwise differences. Post-WHI declines in MHT continuation 

varied significantly by menopausal stage (interaction p=0.016), ranging from a decline in 

continuation of 9.0% for late perimenopause to 37.3% for incident BSO.

Reasons for MHT initiation

Menopausal symptom relief and provider advice were common MHT initiation reasons both 

pre- and post-WHI, with the former mentioned only slightly less often post-WHI (Figure 

3a). In contrast, reducing risks of heart disease and osteoporosis were cited by 29.2–40.9% 

of initiators pre-WHI, but declined dramatically post-WHI to 2.0–10.5%. Several reasons – 

friend/relative advice, improving memory, and staying young-looking – were mentioned 

infrequently pre-WHI and even less often post-WHI. The percentage mentioning regulation 

of menstrual bleeding was similar pre- and post-WHI, at 20.2% and 21.4%, respectively.

Reasons for discontinuing MHT

Media reports had the largest increase pre- to post-WHI, followed by provider advice, as 

reasons for MHT discontinuation (Figure 3b). In supplemental analyses, the increase in 

citing media reports occurred primarily in the first 2 years post-WHI (33.5–46.6% versus 

10.7% 2+ years post-WHI). Dislike of MHT was reported by approximately one in four 

participants discontinuing MHT both pre- and post-WHI (pre- versus post-WHI p=0.819). 

Prescription finished / no longer needed was mentioned less often than dislike, but increased 

post-WHI compared with pre-WHI (p=.057). Menstrual bleeding and adverse effects, e.g. 
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weight gain and headaches, were reported significantly less often post-WHI than pre-WHI, 

decreasing from 19.8–21.4% to 7.6–10.2%. In contrast, worry regarding possible side effects 

and cancer risk demonstrated a temporary increase in the first year post-WHI (46.2% and 

37.6% respectively) versus subsequent years (13.5–18.9%), although the overall pre- versus 

post-WHI differences were not statistically significant.

DISCUSSION

In this multi-racial/ethnic cohort of 3,018 midlife women, we found decreases in both MHT 

initiation and continuation following the 2002 WHI announcement highlighting the risks and 

benefits of MHT, based on a median within-woman follow-up of 5.0 years before and 9.8 

years after the announcement. Virtually all subgroups exhibited post-WHI declines in both 

MHT initiation and continuation. However, we observed larger decreases and more effect 

modification by participant characteristics for initiation than for continuation, emphasizing 

the importance of analyzing initiation and continuation separately. Pervasive declines across 

a variety of subgroups based on sociodemographic characteristics, provider specialty, 

menopausal stage, and patterns of prior MHT use suggests wide dissemination of WHI 

findings. An important exception is women with VMS, for whom MHT use declined despite 

lack of applicability of the WHI announcement to VMS.

Earlier studies found little long-term MHT use even prior to the July 2002 WHI 

announcement, with 20% discontinuing after the first prescription,23 discontinuation within 

a year in one-third to one-half of users,24–27 and discontinuation by the end of the study in 

42% of WHI participants randomized to EPT.28 Pre- versus post-WHI comparisons of MHT 

patterns in health maintenance organizations found lower MHT initiation and higher 

discontinuation post-WHI compared with pre-WHI,29–30 as in SWAN.

Consistent with post-WHI clinical guidelines highlighting the most favorable MHT risk-

benefit ratio for women under age 60,4–6,10, 12 age was negatively associated with MHT 

initiation post-WHI, and the youngest age category had the smallest post-WHI decline. Post-

WHI declines in MHT continuation were slightly larger in the two oldest age groups, 

consistent with previous findings of lower HT prevalence and higher discontinuation among 

older women post-WHI.29, 31–33 For incident BSO, the decrease in initiation was larger in 

those aged 51+ versus those who were younger – although the difference was not 

statistically significant due to the small sample size for the older category – perhaps because 

women in the younger category were more likely to use MHT for VMS or to sustain higher 

estrogen levels until the mean menopause age for cardiovascular and bone protection.
4–6,34–37

WHI-related changes in MHT use varied by prior use and demographic characteristics, but 

not by provider specialty. Both pre- and post-WHI, re-initiation of MHT was higher than 

first-time initiation, but the decline post-WHI was similar for both categories. Lower post-

WHI continuation in persistent users and higher post-WHI continuation in new users may 

indicate adherence to recommendations that MHT be used for the shortest time needed.8–9 

Results regarding WHI-related changes by race and education are similar to findings in two 

prior studies,30,38 although other studies found less discontinuation post-WHI among higher 
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income women39 and noted lower familiarity with WHI results and possible MHT side 

effects among black women and those with lower socioeconomic status.40–42 As in previous 

studies,1,32,43 women with ob/gyn providers were more likely to initiate MHT both pre- and 

post-WHI. Post-WHI declines in both initiation and discontinuation, however, were 

consistent across provider specialties.

VMS frequency was more strongly associated with MHT initiation pre-WHI than post-WHI. 

Moreover, declines in MHT continuation post-WHI were significantly larger in women with 

more frequent VMS prior to MHT initiation. Two smaller studies reported limited MHT use 

in women with VMS post-WHI. A longitudinal Norwegian study found a drop in MHT 

initiation within 2 years post-WHI and subsequent stable prevalence, despite a concomitant 

rise in daily VMS prevalence;44 in a cross-sectional Australian study, only 14% of peri- and 

postmenopausal women with moderate or severe VMS were using MHT post-WHI.45 

Results of our study extend prior work by including explicit pre- versus post-WHI 

comparisons of VMS associations with MHT initiation and continuation and indicate that 

women with VMS are less likely to receive MHT post-WHI than pre-WHI. These 

observations suggest that the translation of WHI findings regarding MHT’s disease 

prevention-related risks and benefits affected approaches to VMS treatment, as others have 

noted,12,46,47 despite the explicit message that recommendations regarding primary 

prevention in asymptomatic women are not applicable to those seeking relief from 

menopausal symptoms.48

Changes in MHT initiation and discontinuation reasons in SWAN were largely consistent 

with post-WHI clinical guidelines, reflecting wide dissemination. For participants initiating 

MHT, the sharp post-WHI decline in reported initiation to prevent heart disease is consistent 

with recommendations against use for cardiovascular prevention.4–6,48,49 The post-WHI 

decline in reported initiation for reducing osteoporosis risk is consistent with the US 

Preventive Services Task Force recommendation against MHT use for primary prevention of 

chronic diseases,48 although the North American Menopause Society recognizes MHT’s 

beneficial effect on fracture risk and recommends individualized treatment that balances a 

woman’s risks and benefits.4 Although MHT use declined post-WHI in women with VMS, 

among those initiating MHT the proportion reporting initiation for symptom relief was 

similar pre- and post-WHI.

Both pre- and post-WHI, one in four participants reported discontinuing MHT due to dislike, 

and almost one in five mentioned bleeding as a reason for discontinuation; previous studies 

also point to the latter as a common discontinuation reason.25,50–53 Reporting of 

discontinuation due to actual adverse effects declined post-WHI, while there was a 

temporary increase in the first year post-WHI in discontinuation due to concerns about 

possible side effects and cancer; the latter also has been reported pre-WHI as a reason for 

discontinuation. Prior studies have reported that discontinuation was more strongly 

associated with concern about possible side effects than with side effects that actually 

occurred.44,54 Fear of cancer also has been noted in previous studies pre-WHI as a 

discontinuation reason.51,53 Notably, media reports were mentioned more often than 

provider advice post-WHI. Our longitudinal findings extend prior studies31,33,53,55–62 by 

providing formal pre- versus post-WHI comparisons.
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A limitation of our study is lack of detail regarding dates of MHT initiation and 

discontinuation due to the annual nature of data collection, which did not facilitate analyses 

of MHT duration. Instead, we focused on visit-to-visit continuation. Also, our sample size is 

smaller than those in studies utilizing insurance or pharmacy data, particularly for several 

menopausal stage categories (Supplemental Table 3), although total sample size is consistent 

with or larger than those in other studies with more detailed individual-level data.

Strengths of the study include a large sample of women with prospectively assessed 

characteristics over 17 years across the 2002 WHI announcement (1996 – 2013). 

Distinguishing MHT initiation from continuation provides critical insights that previous 

studies have not demonstrated. The cohort was multi-racial/ethnic and drawn from diverse 

geographic areas, and prospective data collection enabled direct assessment of within-

woman changes in MHT use based on centralized coding. Finally, MHT use and reasons for 

initiation and discontinuation were assessed concurrently.

CONCLUSIONS

The WHI demonstrated that the risks of MHT use may outweigh benefits for disease 

prevention, particularly in women initiating MHT after age 60 or 10+ years beyond 

menopause.4–6,10,12,48 The pre- to post-WHI changes in MHT use patterns and in the 

reasons for initiation and discontinuation seen in SWAN provide evidence of rapid and 

widespread dissemination of the main WHI findings. Post-WHI recommendations against 

MHT use for prevention appear to have been adopted across the U.S. regardless of natural or 

surgical menopausal stage, age, race/ethnicity, geographic area, education, or provider type. 

However, our findings also suggest, as others have noted,12,46,47 that these recommendations 

have not been appropriately interpreted by women with VMS or their providers. Many 

symptomatic women may forgo MHT for symptom relief because of concerns about study 

findings that were not truly applicable to this population of women in their 50s when VMS 

are most prevalent but risks of MHT are lower.4–6,10,12 The results of this analysis support 

the need for more education about personalized risk/benefit profiles for women and 

providers as MHT research translates to public health recommendations, to ensure evidence-

based care of women through menopause and beyond.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1a: 
Menopausal hormone therapy initiation before and after Women’s Health Initiative July 

2002 announcement by sociodemographic characteristics

p-values for interaction between pre-WHI versus post-WHI and characteristic indicated by 

*p<0.05, **p<0.01, ***p<0.001
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Figure 1b: 
Menopausal hormone therapy initiation before and after Women’s Health Initiative July 

2002 announcement by prior vasomotor symptom frequency and MHT use

p-value for interaction between pre-WHI versus post-WHI and characteristic indicated by 

**p<0.01
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Figure 1c: 
Menopausal hormone therapy initiation before and after Women’s Health Initiative July 

2002 announcement by menopausal stage

Crawford et al. Page 16

Menopause. Author manuscript; available in PMC 2019 December 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2a: 
Menopausal hormone therapy continuation before and after Women’s Health Initiative July 

2002 announcement by sociodemographic characteristics
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Figure 2b: 
Menopausal hormone therapy continuation before and after Women’s Health Initiative July 

2002 announcement by prior vasomotor symptom frequency and MHT use

p-values for interaction between pre-WHI versus post-WHI and characteristic indicated by 

*p<0.05, **p<0.01
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Figure 2c: 
Menopausal hormone therapy continuation before and after Women’s Health Initiative July 

2002 announcement by menopausal stage
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Figure 3a: 
Reasons for menopausal hormone therapy initiation before and after Women’s Health 

Initiative July 2002 announcement

p-values for pre-WHI versus post-WHI difference indicated by *p<0.05, **p<0.01, 

***p<0.001
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Figure 3b: 
Reasons for menopausal hormone therapy discontinuation before and after Women’s Health 

Initiative July 2002 announcement

p-values for pre-WHI versus post-WHI difference indicated by *p<0.05, **p<0.01, 

***p<0.001
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Table 1:

Baseline characteristics of participants in Study of Women’s Health Across the Nation (SWAN), for hormone 

initiation and continuation analytic samples

Mean (SD) or No. (%) of Participants

Characteristic Participants in initiation analyses (n=3,018 
women contributing 28,715 observations)

Participants in continuation analyses (n=990 
women contributing 4,251 observations)

Age, y 46.34 (2.69) 46.8 (2.7)

Race/ethnicity:

 White 1432 (47.45) 569 (57.5)

 Black 865 (28.66) 223 (22.5)

 Japanese 271 (8.98) 87 (8.8)

 Chinese 243 (8.05) 76 (7.7)

 Hispanic 207 (6.86) 35 (3.5)

Educational level:

 ≤ high school 705 (23.48) 174 (17.6)

 Some college 976 (32.51) 318 (32.2)

 College or beyond 1321 (44.00) 495 (50.2)

 Missing 16 3

Site, white participants only:

 Detroit, MI 203 (14.18) 70 (12.3)

 Boston, MA 226 (15.78) 79 (13.9)

 Chicago, IL 202 (14.11) 75 (13.2)

 Oakland, CA 201 (14.04) 83 (14.6)

 Los Angeles, CA 210 (14.66) 114 (20.0)

 Newark, NJ 104 (7.26) 26 (4.6)

 Pittsburgh, PA 286 (19.97) 122 (21.4)

Menopause status:

 Premenopausal 1614 (53.71) 463 (46.9)

 Early perimenopausal 1391 (46.29) 524 (53.1)

 Missing 13 3

Days in past 2 weeks with VMS:

 0 1825 (60.81) 543 (55.0)

 1 – 5 848 (28.26) 300 (30.4)

 6+ 328 (10.93) 144 (14.6)

 Missing 17 3
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