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The Relative Burden of Menopausal and 
Postmenopausal Symptoms versus 
Other Major Conditions: A Retrospective 
Analysis of the Medical Expenditure 
Panel Survey Data 
Annlouise R. Assaf, PhD; Andrew G. Bushmakin, MS; Nina Joyce, PhD; Michael J. Louie, MD, MPH, MSc; 
Michael Flores, MPH; Margaret Moffatt, MPH

BACKGROUND: The direct costs associated with menopausal and postmenopausal symptoms (here­
after “menopausal symptoms”) may include the costs of physician and emergency department visits, 
medications, laboratory testing, and the management of side effects. However, much remains unknown 
about the costs related to menopausal symptoms, including how they compare with the costs of other 
diseases that are common among menopausal women.
OBJECTIVE: To compare the economic burden of menopausal symptoms with other select prevalent 
chronic conditions among a nationally representative sample of US menopausal women aged 45 to 65 years.
METHODS: Women aged 45 to 65 years who have not had a hysterectomy and who participated in the 
2010-2012 Medical Expenditure Panel Survey Household Component were included in the analysis. We 
estimated the direct costs of care associated with the management of menopausal symptoms and 
compared them with the direct costs of care for other indications, including osteoporosis, influenza, dis­
orders of lipid metabolism, essential hypertension, mood disorders, esophageal disorders, headache, 
osteoarthritis, urinary tract infections, asthma, glaucoma, anxiety disorder, diabetes, chronic obstructive 
pulmonary disease/bronchiectasis, and cataract. Regression analyses were used to estimate the differ­
ences in direct costs, which included total expenditures and charges for inpatient, outpatient, and emer­
gency department visits.
RESULTS: The annual per-patient direct cost of menopausal symptoms was $248 in 2010-2012 dollars. 
Based on the modeled costs, menopausal symptoms were associated with significantly higher annual 
costs than osteoporosis, disorders of lipid metabolism, and esophageal disorders; and these annual costs 
were comparable to those of influenza, asthma, anxiety disorder, essential hypertension, and headache. 
The direct costs associated with the management of menopausal symptoms were significantly lower than 
the direct costs associated with osteoarthritis, mood disorders, chronic obstructive pulmonary disease/
bronchiectasis, urinary tract infections, diabetes, glaucoma, and cataract. 
CONCLUSION: The direct costs of care for menopausal symptoms are substantial and are similar to or 
greater than the direct healthcare costs associated with a number of medical conditions often requiring 
medical attention in menopausal women.
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More than 6 million women in the United States 
experience menopausal and postmenopausal 
symptoms (hereafter “menopausal symptoms”) 

annually.1 Vasomotor symptoms (VMS; eg, hot flushes 
and night sweats) occur in approximately 56% to 88% of 
women in the United States during and/or after the 
menopausal transition,2-4 lasting for a median of approx-
imately 7 to 10 years.5,6 Although VMS may be infre-
quent and/or mild in some patients, 24% of women with 
hot flushes experience them daily (and often multiple 
times daily), and 20% experience night sweats every 
night.4 The genitourinary symptoms of menopause may 
include vaginal dryness, itching, pain with intercourse, 
tissue fragility, decreased elasticity and vaginal rugae, 
increased vaginal pH and parabasal cells, as well as uri-
nary urgency or frequency, and recurrent urinary tract 
infections (UTIs).7 A total of 45% of postmenopausal 
US women experience vulvar-vaginal symptoms,8 which 
can be progressive and may not resolve without treat-
ment.9 Menopausal symptoms significantly reduce men-
tal and physical quality-of-life scores, negatively affect 
personal and intimate relationships, decrease occupa-
tional productivity, and impair daily activities.10,11 Ac-
cording to a recent analysis, the adverse psychological 
impact of moderately and severely bothersome meno-
pausal symptoms on general well-being is comparable to 

that experienced with housing insecurity (ie, lack of 
confidence about continuing to afford one’s current liv-
ing accommodation).12 This illustrates the importance of 
evaluating the burden of menopausal symptoms on indi-
vidual women, their families, and society.

Women with bothersome menopausal symptoms often 
seek healthcare intervention for these symptoms. In a 
cross-section US population–based survey of 4402 women 
aged 40 to 65 years, approximately 60% said they had 
consulted a healthcare provider regarding menopausal 
symptoms, and the proportion who had sought such care 
increased with age.13 A majority (61.4%) of the women 
who participated in the survey reported using some type 
of treatment for menopausal symptoms (ie, hormone 
therapy or complementary/alternative therapy), and ap-
proximately 60% of the overall survey population report-
ed lifetime use of hormone therapy.13 Treatment with 
hormone therapy completely resolved the symptoms in 
only a small proportion of patients (VMS, 21.3%; vaginal 
symptoms, 11.8%); no data were collected on whether 
treatment reduced the severity of symptoms,13 which may 
be a more clinically important outcome. 

These figures likely represent conservative estimates 
of the affected number of women, because it is probable 
that some women either do not seek help from a health-
care professional for menopausal problems,14 or they 
mention only some of their symptoms (eg, VMS, sleep-
ing difficulties), but not others, to their healthcare pro-
viders, possibly because of embarrassment or confusion 
about their available treatment options.15 

Menopausal symptoms impose an increased economic 
burden on women and society, reflecting the direct costs 
of physician and emergency department visits, prescrip-
tion and over-the-counter medications, laboratory analy-
ses, and the management of medication side effects.16,17 In 
one analysis, the total health expenditures for menopau
sal symptoms were estimated at $3 billion annually in the 
United States.1 In another analysis, the annual direct 
costs of VMSs were estimated at $1346 per person, and 
the annual indirect costs, primarily resulting from absen-
teeism, were estimated at $770 per person.17 Other indi-
rect costs may include the loss of productivity at work (ie, 
presenteeism) or at home, increased energy use for air 
conditioning and laundry, and hygiene-related personal 
costs.16 In another analysis comparing women who had 
no menopausal symptoms with those who did, the women 
with menopausal symptoms had $1343 higher overall di-
rect costs, $457 higher prescription drug costs, $48 more 
sick leave costs, 0.27 more sick leave days annually, lower 
hourly productivity rates by 2 units of work, and lower 
annual productivity rates by 2600 units of work.18

Much remains unknown about the direct and indirect 
costs of healthcare for managing menopausal symptoms, 

KEY POINTS

➤	 Menopausal and postmenopausal symptoms 
(hereafter “menopausal symptoms”) are costly and 
negatively affect quality-of-life issues, personal and 
intimate relationships, and productivity.

➤	 This retrospective study assessed the direct costs of 
care associated with menopausal symptoms versus 
the direct costs of care of 15 other health conditions 
in women aged 45-65 years who have not had a 
hysterectomy.

➤	 The mean annual per-patient direct cost of 
menopausal symptoms was $248, excluding the cost 
of prescription medications.

➤	 The mean annual per-patient direct costs of 
the comparator conditions ranged from $26 for 
osteoporosis to $3440 for cataract. 

➤	 The direct cost of care for menopausal symptoms 
was significantly higher than the costs associated 
with osteoporosis, lipid metabolism disorders, and 
esophageal disorders.

➤	 Treating moderate-to-severe vasomotor symptoms 
with hormone therapy may be cost-effective in 
younger menopausal women.
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including how the costs compare with those of other 
diseases that are prevalent among the menopausal popu-
lation. Because menopausal symptoms are often tran-
sient and are perceived to be part of a natural biologic 
process, it is possible that clinicians manage these symp-
toms less aggressively than other medical conditions, 
which may ultimately limit the costs of care relative to 
other conditions. 

Although economic data regarding various other com-
mon conditions are available, comparisons of costs be-
tween studies are difficult, because available studies differ 
with regard to the populations enrolled, methodologies 
used, symptom severity, and time period conducted. To 
address this gap, this current study was performed to assess 
the economic burden of managing patients with meno-
pausal symptoms relative to other chronic conditions that 
are prevalent among a nationally representative sample of 
US women of menopausal age (45-65 years).

Methods
The Household Component of the Medical Expendi-

ture Panel Survey (MEPS-HC) is an annual survey of the 
civilian, noninstitutionalized US population that is 
sponsored by the Agency for Healthcare Research and 
Quality.19 The MEPS-HC collects data regarding the 
health services that Americans use and how often they 
use them, the costs of these services, and the method by 
which health services are paid, as well as the cost and 
scope of health insurance available to Americans.20 

The MEPS-HC samples individuals from a nationally 
representative subsample of households that participated 
in the previous year’s National Health Interview Survey, 
to form a nationally representative cohort.19,20 Data relat-
ing to demographics, health conditions, healthcare utili-
zation and costs, and health insurance status are collected 
per household and per individual, and are supplemented 
by data from the individuals’ medical providers.20 MEPS-
HC uses an overlapping panel design, such that a new 
panel of sample households is selected annually, and each 
panel contributes data via 5 rounds of interviews con-
ducted over a 2.5-year period.19 For these analyses, we 
extracted and pooled data from the 2010, 2011, and 2012 
MEPS-HC databases, which at the time of this study were 
the 3 most recent years with cost data available.21

Based on expert clinical opinion (of one of the au-
thors), 28 conditions common to menopausal women 
were selected from the full set of MEPS Clinical Classi-
fication Code (CCC) classifications. Of the initial 28 
conditions selected by the clinical expert, 8 conditions 
were excluded because of an insufficient number of pa-
tients in the MEPS data set to permit analysis. Five other 
conditions were excluded, because they were acute con-
ditions that were deemed to be poorly comparable to 

menopausal symptoms, which are of longer duration, 
and/or because they were known to be extremely costly 
to treat (eg, cancer) relative to the costs of the other 
conditions and therefore would not contribute meaning-
fully to the cost continuum. 

Study Population
The principal subgroup of the study population con-

sisted of women aged 45 to 65 years who have not had a 
hysterectomy and had self-reported menopausal symp-
toms (MEPS CCC 173) as a reason for a prescription 
drug claim or a medical event. We also identified women 
aged 45 to 65 years who have not had a hysterectomy 
and had any of the following 15 comparator conditions 
listed as a self-reported medical condition, the only rea-
son for a particular prescription drug claim, or as any 
reason for a medical event, including osteoporosis (CCC 
206), influenza (CCC 123), disorders of lipid metabolism 
(CCC 53), essential hypertension (CCC 98), mood dis-
orders (bipolar and depressive disorders; CCC 657), 
esophageal disorders (including, among others, esopha-
geal varices, hemorrhage, and reflux; CCC 138), head-
ache (including migraine; CCC 84), osteoarthritis (CCC 
203), UTI (CCC 159), asthma (CCC 128), glaucoma 
(CCC 88), anxiety disorder (CCC 651), diabetes melli-
tus (with complications, CCC 50; without complica-
tions, CCC 49), chronic obstructive pulmonary disease 
(COPD) and bronchiectasis (CCC 127), and cataract 
(CCC 86). Each of these categories encompasses multi-
ple International Classification of Diseases, Ninth Revision, 
Clinical Modification codes (see Appendix Table at www.
AHDBonline.com). 

These comparators were included solely to place the 
relative magnitude of the costs of treatment of menopau
sal symptoms into perspective along a continuum of direct 
costs. Comparators were chosen as being representative of 
a range of conditions that often affect menopausal women.

Women were included if they had ≥1 of the compar-
ator conditions and/or menopausal symptoms and con-
tributed CCC-specific cost data for each applicable cate-
gory. The analysis population was limited to women who 
had experienced natural menopause (ie, they had not 
had a hysterectomy), because hysterectomized women 
with surgically induced menopause might have different 
underlying comorbid conditions (eg, increased rate of 
urinary incontinence22) and other factors driving health-
care costs that could potentially confound the analysis.

Statistical Analyses
The sociodemographic characteristics, including age, 

race/ethnicity, insurance status, highest level of educa-
tion attained at the time of the survey, and household 
income as a percent of the federal poverty line, were 
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extracted from the MEPS full-year consolidated data file 
(HC-121), summarized descriptively as means and/or 
percentages, and used as covariates in the modeling of 
direct costs. Women who were missing any of these co-
variates were excluded from the descriptive statistics and 
the modeled analyses.

We calculated the direct healthcare utilization costs 
associated with the treatment of menopausal symptoms 
and each of the 15 comparator conditions from MEPS 
data in 2010, 2011, and 2012 US dollars, without adjust-
ments for inflation. In addition, we averaged the direct 
costs, including expenditures and charges associated 
with inpatient medical events, outpatient care, emergen-
cy department visits, and office-based provider visits, to 
assess descriptively the mean and range of the direct 
per-patient costs per condition. Only costs associated 
with the conditions of interest were included. However, 
because the primary condition associated with each visit 
is not identified in the MEPS database, the costs reflect 
the total costs of each office visit that included a code for 
menopausal symptoms or the comparator conditions 
rather than costs attributable to a particular diagnosis. 

Because pharmaceutical treatment paradigms across 

these conditions are not comparable, and MEPS 2010-
2012 data did not provide an account of nonprescription 
drug use, the costs associated with prescription and non-
prescription medications were not included in our di-
rect-cost calculation. In addition, no indirect costs were 
included in the calculation, because MEPS does not 
collect such data. For the sensitivity analysis, we re-
viewed the cost data for the 3 individual years, which 
were similar (Figure 1). This was determined to support 
pooling of the cost data for the primary analysis.

We compared the direct costs of the 15 selected com-
parator conditions with the direct costs of menopausal 
symptoms using a (natural) log-linear regression model. 
In this model, $1 was added to the direct costs of every 
person to allow log-transformation to be applied to per-
sons with zero cost. Log-transformed direct cost was used 
as the outcome, and the condition (ie, menopausal 
symptoms and each comparator condition) as a predictor 
adjusting for age, race/ethnicity, insurance status, in-
come, and education. 

All covariates were represented by categorical vari-
ables to avoid imposing a linear relationship between the 
outcome and the predictors. Based on this model, the 

Figure 1 Sensitivity Analysis: Direct Per-Patient Costs of Menopausal Symptoms and Select Comparators for  
2010-2012 (Modeled Costs) 
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differences in the least square means were estimated over 
the balanced population. 

We calculated the predicted dollar cost differences 
using a simple lognormal regression analysis with 
back-transformation of the estimated least square means, 
as log(Ci + 1) = ηi + Єi, where Єi represents a random 
error component following a Gaussian distribution mean 
0 and constant variance σ2. The addition of $1 to the 
original cost sets the log-transformed cost to $0 when the 
original cost is $0. If costs are log-normally distributed, 
then the average cost on the untransformed scale is a 
function of the mean and the variance on the trans-
formed scale, and the predicted mean cost on the origi-
nal scale is Ĉ LN = exp η ii + _ 12)( 2ˆˆ σ / .

Results
Cost data were available in the 2010, 2011, and 2012 

MEPS databases from 401 women with menopausal 
symptoms, 1370 with diabetes, 2525 with lipid metabo-
lism disorders, 856 with headache, 164 with cataract, 
148 with glaucoma, 3515 with essential hypertension, 
578 with influenza, 697 with COPD/bronchiectasis, 869 
with asthma, 822 with esophageal disorders, 484 with 
UTIs, 927 with osteoarthritis, 1105 with osteoporosis, 
1231 with anxiety disorders, and 1491 with mood disor-
ders (see Appendix Figure at www.AHDBonline.com). 

Table 1 provides demographic data for the women 
included in the modeled analysis. Compared with women 
who had one of the comparator conditions, women with 
menopausal symptoms were more likely to be white and 
to have health insurance, a higher level of education, 
and a higher household income level; in addition, 
women with menopausal symptoms had a lower propor-
tion at the upper end of the age range (61-65 years) 
compared with all comparators except headache. Any 
variations among groups with regard to age, ethnicity/
race, insurance status, education level, and income were 
subsequently adjusted for in the analyses. 

Direct Healthcare Costs (Descriptive Statistics)
Excluding the costs of prescription medications, the 

mean annual per-patient direct cost of treating meno-
pausal symptoms was $248. The mean annual per-patient 
direct costs of the comparator conditions ranged from $26 
for osteoporosis to $3440 for cataract (Table 2). 

Office-based medical provider visits accounted for a 
majority (62%) of the costs of menopausal symptoms. 
The same was true for most conditions, although the 
costs of COPD/bronchiectasis, osteoarthritis, and anxi-
ety disorder were more heavily driven by inpatient visits; 
the cost of esophageal disorders was driven by a combi-
nation of outpatient and office visits; and the costs of 
headache and asthma were more closely distributed be-

tween inpatient, office, and emergency department visits 
(Table 2).

Estimated Healthcare Cost Differences
In the model-based results, the estimated mean annual 

per-patient direct cost of care for menopausal symptoms 
($75) was significantly higher than those for osteoporosis 
($24), lipid metabolism disorders ($39), and esophageal 
disorders ($44) in women aged 45 to 65 years (Figure 2). 
The cost of menopausal symptoms was relatively similar 
to those of influenza ($50), asthma ($59), anxiety disor-
der ($46), essential hypertension ($64), and headache 
($48) in this population. The conditions associated with 
significantly higher costs than menopausal symptoms in-
cluded osteoarthritis ($67), mood disorders ($93), COPD/
bronchiectasis ($234), UTI ($309), diabetes ($242), 
glaucoma ($740), and cataract ($1807; Figure 2).

Discussion
In this population-based representative sample of US 

women of menopausal age, the estimated per-patient 
healthcare expenditures (excluding medication costs) 
attributable to the management of menopausal symp-
toms were higher than those associated with osteoporo-
sis, lipid metabolism disorders, and esophageal disorders 
among women aged 45 to 65 years, controlling for age, 
race/ethnicity, insurance status, household income, and 
education. The costs of treating menopausal symptoms 
were comparable to those of several other prevalent dis-
eases selected for comparison, including influenza, asth-
ma, anxiety disorder, essential hypertension, and head-
ache in this population. 

These findings demonstrate that menopausal symp-
toms, which are known to be associated with consider-
able decrements in quality of life,16 are also associated 
with a substantial economic burden relative to other 
conditions often occurring in the menopausal population. 
The direct costs of management of menopausal symptoms 
were largely attributable to office-based medical provider 
visits, proving that many women consider menopausal 
symptoms bothersome enough to seek medical attention. 
This claim is also supported by other analyses.13

The annual direct per-person costs of menopausal 
symptoms (excluding prescription drug costs) in our 
analysis ($248) are conservative compared with the costs 
reported in a recent analysis by Sarrel and colleagues 
($423).17 They compared VMS-specific and overall 
healthcare costs, including prescription drug costs, 
among 252,273 women who had VMS that were un-
treated during the 6 months before screening versus the 
same number of women without VMS. Women in the 
non-VMS group were matched based on beneficiary 
status, hysterectomy status, and menopause-related diag-
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Table 1 Demographics of the Study Populationa,b

Patient characteristic

Menopausal 
symptoms  
(N = 383)

Diabetesc  
(N = 1292)

Disorders of 
lipid metabolism  

(N = 2398)
Headache  
(N = 806)

Cataract 
(N = 158)

Glaucoma  
(N = 143)

Essential 
hypertension  
(N = 3313)

Influenza  
(N = 515)

Age, yrs, mean (SD) 53.6 (5.2) 55.8 (5.9) 56.1 (5.8) 52.8 (5.6) 59.6 (5.4) 57.0 (5.7) 55.3 (6.0) 54.3 (5.8)

45-50, % 30.3 24.0 21.3 41.2 8.9 17.5 26.5 30.7

51-55, % 37.1 22.2 22.7 26.4 11.4 21.7 23.7 27.0

56-60, % 20.4 27.2 28.6 20.7 21.5 28.0 25.1 23.7

61-65, % 12.3 26.6 27.4 11.7 58.2 32.9 24.6 18.6

Race/ethnicity, %

White 68.7 31.9 46.1 52.9 53.8 42.7 37.5 56.9

Black 12.3 25.7 19.7 16.0 23.4 28.0 29.6 11.3

Asian 3.1 6.8 7.7 6.0 7.6 9.8 7.3 6.2

Hispanic 14.9 32.4 24.5 23.9 12.7 18.9 23.5 23.1

Other 1 3.2 2 1.2 2.5 0.7 2.0 2.5

Insured, % 82.2 72.5 77.7 79.7 86.1 76.2 73.6 73.6

Education, mean, yrs (SD) 13.9 (2.7) 11.5 (4.0) 12.3 (3.8) 13.0 (3.5) 13.2 (3.6) 12.8 (3.9) 12.2 (3.7) 13.1 (3.7)

Less than high school, % 6 30.7 22.9 17.9 19.0 20.3 23.4 15.3

GED/high school diploma, % 48 46.4 46.2 41.6 36.1 37.8 47.9 43.9

Bachelor’s, % 23 11.2 15.4 19.5 25.9 13.3 14.4 22.1

Master’s or above, % 23 11.8 15.6 21.5 19.0 28.7 14.4 19.0

Income, US$, mean (SD) 37,804 (36,401) 23,314 (27,235) 28,296 (31,691) 32,754 (34,409) 34,839 (37,652) 29,068 (32,387) 26,370 (28,242) 32,929 (32,549)

Relative to federal poverty level, %

<100 11 24.7 20.4 16.3 22.8 25.9 20.6 12.8

100 to <125 2.6 7.2 5.2 4.2 5.1 5.6 6.5 2.9

125 to <200 11.5 16.6 15.3 15.3 9.5 14.0 16.4 16.9

200 to <400 26.9 29.1 28.0 30.6 21.5 23.8 28.9 28.0

≥400 48 22.4 31.1 33.6 41.1 30.8 27.6 39.4

COPD and 
bronchiectasis 

(N = 667)
Asthma  

(N = 820)

Esophageal 
disorders  
(N = 786)

UTIs  
(N = 453)

Osteoarthritis  
(N = 884)

Osteoporosis  
(N = 1051)

Anxiety 
disorders  
(N = 1170)

Mood 
disorders  
(N = 1431)

Age, yrs, mean (SD) 55.0 (5.8) 54.4 (5.7) 55.2 (6.0) 53.9 (6.0) 56.6 (5.6) 56.8 (5.6) 54.0 (5.8) 53.9 (5.6)

45-50, % 26.5 30.7 27.2 34.7 18.4 17.3 32.8 32.0

51-55, % 25.6 25.9 22.5 23.6 22.5 21.6 28.0 29.3

56-60, % 27.4 25.7 27.0 26.3 28.2 28.8 22.5 24.0

61-65, % 20.4 17.7 23.3 15.5 30.9 32.3 16.7 14.7

Race/ethnicity, %

White 59.4 49.6 57.4 56.5 57.5 57.8 62.1 58.8

Black 16.9 19.0 21.8 14.1 19.5 17.0 12.1 15.2

Asian 1.8 6.1 3.4 3.1 3.1 5.0 2.6 3.1

Hispanic 18.3 21.1 15.0 24.1 17.2 17.7 20.9 20.5

Other 3.6 4.1 2.4 2.2 2.8 2.5 2.4 2.4

Insured, % 77.2 78.5 86.0 79.7 78.7 80.1 77.6 77.4

Education, mean (SD), yrs 12.9 (3.0) 12.9 (3.3) 12.7 (3.1) 12.9 (4.0) 13.2 (3.1) 13.2 (3.2) 13.1 (3.2) 12.7 (3.3)

Less than high school, % 15.9 20.7 19.7 18.8 14.6 14.7 16.7 20.0

GED/high school diploma, % 51.0 44.8 49.0 43.0 47.4 45.1 46.4 47.9

Bachelor’s, % 18.1 16.8 13.1 19.2 18.8 20.4 19.0 15.9

Master’s or above, % 15.4 17.9 18.6 19.2 19.5 20.0 18.0 16.3
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Table 2 Per-Patient Direct Costs of Menopausal Symptoms and 15 Comparator Conditions

Condition 

Mean (SD), median (range) annual direct per-patient costs, US$a

Inpatient visits Outpatient visits
Emergency  

department visits
Office-based medical 

provider visits Total

Menopausal symptoms (N = 401) 0 (0) 
 0 (0-0)

74 (720) 
0 (0-8919)

20 (320) 
0 (0-6046)

153 (581) 
0 (0-6480)

248 (1021) 
0 (0-9575)

Diabetes ± complications (N = 1370) 370 (5983) 
0 (0-130,809)

95 (1017) 
0 (0-22,577)

61 (965) 
0 (0-31,382)

1249 (17,130) 
0 (0-441,684)

1776 (18,671) 
0 (0-446,231)

Disorders of lipid metabolism (N = 2525) 4 (203) 
0 (0-10,214)

11 (249) 
0 (0-11,289)

0 (0) 
0 (0-0)

76 (665) 
0 (0-28,236)

91 (739)  
0 (0-28,236)

Headache (N = 856) 122 (2904) 
0 (0-81,839)

50 (467) 
0 (0-5862)

158 (1308) 
0 (0-21,138)

156 (772) 
0 (0-11,905)

486 (3737) 
0 (0-97,932)

Cataract (N = 164) 155 (1984) 
0 (0-25,401)

1287 (5237) 
0 (0-40,308)

0 (0) 
0 (0-0)

1998 (5671) 
96 (0-46,632)

3440 (7779) 
186 (0-46,632)

Glaucoma (N = 148) 0 (0) 
0 (0-0)

215 (1910) 
0 (0-21,208)

0 (0) 
0 (0-0)

671 (1367) 
199 (0-10,105)

885 (2400) 
199 (0-22,542)

Essential hypertension (N = 3515) 52 (1236) 
0 (0-46,719)

14 (306) 
0 (0-13,616)

77 (940) 
0 (0-25,635)

109 (609) 
0 (0-20,586)

252 (1976) 
0 (0-63,516)

Influenza (N = 578) 0 (0) 
0 (0-0)

5 (78) 
0 (0-1425)

26 (331) 
0 (0-4973)

55 (233) 
0 (0-2659)

86 (417) 
0 (0-4973)

COPD/bronchiectasis (N = 697) 2110 (32,116) 
0 (0-642,742)

53 (528) 
0 (0-10,657)

113 (630) 
0 (0-6624)

337 (3118) 
0 (0-78,150)

2614 (32,395) 
0 (0-646,045)

Asthma (N = 869) 213 (2765) 
0 (0-42,549)

57 (1227) 
0 (0-35,487)

202 (1999) 
0 (0-36,541)

137 (1182) 
0 (0-32,012)

607 (4038) 
0 (0-51,095)

Esophageal disorders (N = 822) 88 (2176) 
0 (0-61,481)

170 (1928) 
0 (0-43,106)

89 (917) 
0 (0-16,580)

169 (1252) 
0 (0-24,762)

516 (3328) 
0 (0-61,481)

Urinary tract infections (N = 484) 59 (950) 
0 (0-18,177)

14 (192) 
0 (0-3960)

207 (1156) 
0 (0-13,122)

310 (1796) 
0 (0-32,326)

591 (2357) 
0 (0-32,326)

Osteoarthritis (N = 927) 475 (6098) 
0 (0-93,794)

115 (1391) 
0 (0-28,880)

31 (477) 
0 (0-9767)

382 (1956) 
0 (0-40,187)

1002 (6863) 
0 (0-104,853)

Osteoporosis (N = 1105) 0 (0) 
0 (0-0)

5 (96) 
0 (0-2382)

0 (0) 
0 (0-0)

20 (173) 
0 (0-2832)

26 (219) 
0 (0-4474)

Anxiety disorder (N = 1231) 288 (3768) 
0 (0-77,249)

5 (141) 
0 (0-4788)

63 (681) 
0 (0-12,849)

264 (2294) 
0 (0-68,898)

620 (4506) 
0 (0-77,249)

Mood disorder (N = 1491) 173 (3090) 
0 (0-105,118)

72 (1339) 
0 (0-42,330)

18 (366) 
0 (0-12,197)

452 (2037) 
0 (0-36,753)

714 (4399) 
0 (0-125,423)

NOTE: The costs were of women aged 45 to 65 years who had not had a hysterectomy and who participated in the 2010, 2011, and/or 2012 MEPS-HC (descriptive statistics, pooled).
aCosts are rounded to the nearest dollar.
COPD indicates chronic obstructive pulmonary disease; MEPS-HC, Medical Expenditure Panel Survey Household Component; SD, standard deviation. 

Table 1 Demographics of the Study Populationa,b (continued)
COPD and 

bronchiectasis 
(N = 667)

Asthma  
(N = 820)

Esophageal 
disorders  
(N = 786)

UTIs  
(N = 453)

Osteoarthritis  
(N = 884)

Osteoporosis  
(N = 1051)

Anxiety 
disorders  
(N = 1170)

Mood 
disorders  
(N = 1431)

Income, US$, mean (SD) 26,702 (28,170) 27,775 (32,983) 29,361 (33,727) 32,756 (33,132) 29,578 (34,147) 30,564 (34,117) 31,056 (34,631) 27,378 (30,950)

Relative to federal poverty level, %

<100 21.4 26.0 25.6 14.1 19.7 18.1 21.4 27.1

100 to <125 5.8 4.9 5.7 4.2 4.8 4.4 5.0 5.2

125 to <200 15.3 16.1 12.1 14.1 15.4 15.9 14.5 13.3

200 to <400 29.1 25.0 25.1 29.8 27.0 26.4 26.8 26.6

≥400 28.3 28.0 31.6 37.7 33.1 35.3 32.2 27.9

NOTE: The study included women aged 45 to 65 years who had not had a hysterectomy and had menopausal symptoms or any of 15 comparator conditions and participated in the 
2010, 2011, and/or 2012 MEPS-HC (descriptive statistics, pooled).
aData shown here are for women who were included in the modeled data analysis; some women who contributed direct cost data (see Appendix Table at www.AHDBonline.com) were 
excluded from the analysis if any of the covariate data were missing. 
bPercentages may not total 100 because of rounding.
cDiabetes with/without complications, combined.
COPD indicates chronic obstructive pulmonary disease; GED, General Educational Development; MEPS-HC, Medical Expenditure Panel Survey Household Component; SD, standard 
deviation; UTIs, urinary tract infections.
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noses, as well as by propensity scores that were deter-
mined based on age, region, payer type, employer indus-
try, and year of index date.17 

Sarrel and colleagues compiled cost data for a 12-
month period beginning from the first VMS diagnosis in 
the VMS group and a randomly chosen index date in the 
non-VMS group using insurance claims from the 1999 to 
2011 OptumHealth Reporting and Insights Database.17 
Women in the VMS group had $1346 higher all-cause 
annual direct costs and $423 higher annual VMS-specif-
ic direct costs than the non-VMS group. The main 
driver of VMS-related costs was again outpatient visits 
($395 higher for women with VMS vs women without 
VMS) followed by pharmacy costs ($33 higher for 
women with VMS).17

Although the costs in our analysis are lower than 
those of Sarrel and colleagues, our findings nonetheless 
confirmed, using a different claims database, their finding 
that untreated VMS are potentially costly; our analysis 
also adds comparative costs for other common condi-
tions. The lower costs found in our analysis compared 
with those of Sarrel and colleagues may be attributable 
to differences in the populations studied and the claims 
databases used, and that we did not include prescription 

drug claims. (However, given that pharmacy costs were 
only $33 in their analysis,17 those costs do not account 
for the entire difference between their results and ours.) 
The costs in our analysis are expressed in 2010, 2011, 
and 2012 US dollars without adjustment; in their analy-
sis, all costs were expressed in 2011 US dollars. 

A previous study based on the 2000-2002 MEPS da-
tabase evaluated incremental costs for women with and 
without various female-specific conditions, including 
menopausal symptoms, gynecologic disorders, pregnan-
cy-related conditions, female cancers, and benign breast 
disease, among girls and women aged ≥14 years.1 The 
results of that study demonstrated that female-specific 
conditions and disorders substantially increased health-
care utilization and total health expenditures across the 
life span compared with women without these condi-
tions who were similar in terms of age, race, education, 
income, and number of chronic conditions.1 Our study 
extends these findings by comparing healthcare utiliza-
tion costs associated with the management of menopaus-
al symptoms—which Kjerulff and colleagues found to be 
most prevalent among middle-aged and older women1—
with other specific chronic health conditions among 
women in this same age-group.

Figure 2 Estimated Differences in Mean Per-Patient Direct Costs Among US Women with Menopausal Symptoms 
versus Other Conditions
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Significantly lower cost vs 
menopausal symptoms

Costs not significantly different from those 
of menopausal symptoms

Significantly higher cost vs 
menopausal symptomsa

–34.23b –19.05c –16.68d –15.68 –3.98 –0.83 3.1 7.78

116.99b

171.41b

194.23b

25.49d
36.07c

NOTE: The women were aged 45 to 65 years, had not had a hysterectomy, and participated in the 2010, 2011, and/or 2012 MEPS-HC (modeled costs, pooled). The estimated differences of 
mean costs were adjusted for age, race, ethnicity, insurance status, education level, and income. P values correspond to the t-statistic with associated degrees of freedom.
aConsiderably larger cost differences for glaucoma ($851.21) and cataract ($1241.37) vs menopause (P <.0001 for both comparisons) are not shown to avoid altering the graph scale.
bP <.0001 vs menopausal symptoms.
cP <.01.
dP <.05.
COPD indicates chronic obstructive pulmonary disease; MEPS-HC, Medical Expenditure Panel Survey Household Component.
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Given the exclusion of prescription and over-the-
counter drug costs, our findings may represent a conserva-
tive estimate of the total direct costs for all of the condi-
tions studied, including menopausal symptoms. If 
prescription drug costs had been included, they may have 
altered the placement of menopause and some of the com-
parators within the cost continuum. Prescription drugs, 
which may be underutilized in the treatment of menopaus-
al symptoms, accounted for only 7.8% of the total 
VMS-specific costs in an analysis by Sarrel and colleagues.23 
By contrast, an analysis of medical claims data among 
women aged 50 to 64 years showed that prescription drugs 
accounted for $1410 (22.5%) of the $6259 average annual 
direct costs (in 2000 US dollars) for osteoporosis.24 

Osteoarthritis is associated with an excess annual 
per-patient cost of $10,941, of which medication accounts 
for $968 (in 2009 US dollars; 8.8%) in women and men 
of all ages.25 The direct cost associated with major depres-
sive disorder is $2366 per patient (in 2012 US dollars) for 
men and women aged 18 to 64 years, of which prescription 
drugs account for approximately $955 (40.4%).26 The an-
nual per-patient medication cost for glaucoma in women 
is approximately $635 in 2009 US dollars.27 The annual 
costs of diabetes medications (among women and men) 
are approximately $148 to $597.28 

By comparison, a separate analysis of the costs of med-
ications for VMS reported annual costs of approximately 
$47 to $591 for oral estrogens, $358 to $658 for transder-
mal estrogens, and $73 to $1194 for nonhormonal pre-
scription therapies.29 It is possible that better manage-
ment of some of the comparator conditions via the use of 
prescription medications accounts for the lower medical 
costs of these conditions relative to menopausal symp-
toms in our study.

Despite the sizable direct medical costs of menopausal 
symptoms, treatment is potentially cost-effective in 
younger menopausal women. According to the North 
American Menopause Society (NAMS), the benefits of 
treating moderate-to-severe VMS with hormone therapy 
“outweigh the risks for most healthy, symptomatic 
women aged younger than 60 years or within 10 years of 
the final menstrual period.”30 

Estimates from a computer-based cost-effectiveness 
model suggested that the use of hormone therapy for 15 
years starting at age 50 years resulted in a gain of 1.49 
(standard deviation [SD], 0.24) quality-adjusted life-years 
(QALYs) at a cost (in 2006 US dollars) of $2438 per 
QALY gained.31 In this population, hormone therapy was 
considered “a highly cost-effective strategy for improving 
quality-adjusted life.” By contrast, when hormone thera-
py initiation was delayed until age 65 years (which is not 
a strategy recommended by the NAMS),30,32 there was a 
net loss in QALYs for the first 9 years before the QALYs 

increased, resulting in a net gain of only 0.11 (SD, 0.23) 
QALYs at year 15, at a cost of $27,953 per QALY. 

The strengths of our analysis include the large number 
of participants who contributed cost data and that the 
sample is nationally representative. Another strength is 
that age, race/ethnicity, insurance status, household in-
come, and education were adjusted for in the statistical 
model. The between-group variations in such demo-
graphic characteristics may be expected in an observa-
tional study, because the subjects are not randomly as-
signed to the study groups as they are in randomized, 
placebo-controlled trials. However, the adjustments 
made in our model allowed the estimation of mean costs 
in a balanced population.

Limitations
The objective of our analysis was to place menopausal 

symptoms in the context of well-known conditions fre-
quently identified as economically burdensome in this 
population. It is possible that had we chosen different 
comparator groups, we would have found the costs of 
menopausal symptoms to be comparable to additional 
major conditions. Although our choice of comparator 
conditions was not exhaustive, the chosen conditions 
allowed us to provide comparisons with a spectrum of 
conditions meaningful for patients and physicians alike. 

The costs in the current analysis were determined for 
women aged 45 to 65 years. The costs of some of the com-
parators may be higher or lower in older or younger 
women, but the purpose of our analysis was to compare the 
costs of conditions across a comparably aged population 
that is most likely to be affected by menopausal symptoms. 

Another limitation was a lack of inclusion of prescrip-
tion drug costs and indirect costs. Menopausal women 
are typically of working age, and menopausal symptoms 
have been associated with increased absenteeism and 
decreased work productivity.18 The costs of work impair-
ment corresponded to the severity of VMS.10 Women 
may also incur out-of-pocket costs for nonprescription or 
alternative therapies for menopausal symptoms, which 
are not reflected in the current analysis. It is unknown 
how indirect costs and nonprescription drug costs com-
pare for menopause and other common conditions.

Conclusions
Menopause is usually a natural change, and menopau

sal symptoms are often transient, but they can be long in 
duration (median of 7-10 years, and potentially lifelong 
for some women) and are often sufficiently bothersome to 
prompt women to seek medical intervention. This analy-
sis showed that the annual direct healthcare costs of 
menopausal symptoms, excluding prescription drug costs, 
are similar to or greater than the annual direct costs asso-
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ciated with conditions generally understood to require 
medical attention, including osteoporosis, disorders of 
lipid metabolism, esophageal disorders, influenza, asthma, 
anxiety disorders, essential hypertension, and headache, 
including migraine. 

However, comparison with published literature sug-
gests that some of these other conditions are associated 
with a much higher share of prescription drug costs. A 
greater use of prescription treatments for those condi-
tions may account for their better management and 
lower medical costs than for menopausal symptoms.

Future studies should further evaluate whether the 
treatment of bothersome menopausal symptoms is 
cost-effective from a societal perspective and whether it 
reduces indirect costs and improves health-related quali-
ty of life. Although there are costs incurred from treating 
menopausal symptoms, not treating them may prove 
even more costly. n
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STAKEHOLDER PERSPECTIVE

Hormone Therapy Remains Effective for Treating 
Menopausal Symptoms, May Save Overall Costs
By JoAnn V. Pinkerton, MD, FACOG, NCMP 
Professor of Obstetrics and Gynecology, University of Virginia Health System, 
Charlottesville, and Executive Director, North American Menopause Society

PAYERS: The economic costs resulting from the 
nonuse of hormone therapy for menopausal women are 
difficult to calculate, because they depend on the popu-
lation evaluated, whether estrogen alone is used or estro-
gen combined with a progestogen, and what costs or 
savings are included in the analysis. 

In the 2017 North American Menopause Society 
(NAMS) Hormone Therapy Position Statement, the 
risks of hormone therapy differed, depending primarily 
on the age of initiation of hormone therapy, time from 
menopause, and whether a progestogen was needed (for 
women with a uterus).1 The costs were different for the 
initiation of hormone therapy at various ages. Hor-
mone therapy in postmenopausal women initiating 
therapy closer to menopause increased quality-adjusted 
life-years and was highly cost-effective compared with 
initiating hormone therapy at age >65 years. The treat-
ment of menopausal symptoms improved women’s 
quality of life and work productivity, and decreased the 
healthcare expenditures associated with untreated 
menopausal symptoms.1

The retrospective study in this issue by Assaf and 
colleagues brings attention to the costs of not providing 
care for women with symptoms of menopause and not 
preventing menopause-related disease.2 The investiga-
tors found that the cost of treating menopausal symp-
toms was $248 per patient annually, excluding the cost 
of medications. But the cost of not treating these symp-
toms was comparable with the cost associated with other 
major health conditions, including osteoporosis, meta-
bolic disorders, and esophageal disorders.2

PATIENTS: A recent publication by Manson and 
colleagues showed no association between hormone 
therapy and all-cause mortality during the treatment 
period (5.6 years of estrogen plus progestin or 7.2 years of 

estrogen alone) or during the cumulative long-term fol-
low-up (10-12 years) of these trials.3 Moreover, there was 
a trend toward lower death rates (of approximately 27%) 
during the 5 to 7 years of hormone therapy use in women 
aged 50 to 59 years compared with women who received 
placebo. Most reassuring was that the overall mortality 
rates, deaths from cardiovascular disease, and deaths 
from cancer were neutral for women who received either 
estrogen alone or in combination with progestin.3

PROVIDERS: These findings support the conclu-
sions from the NAMS 2017 Position Statement that the 
benefits exceed the risks for the majority of women who 
initiate hormone therapy at age <60 years or within 10 
years of menopause for the relief of hot flashes, night 
sweats, or sleep disruption, or for the prevention of bone 
loss.1 Newer types of hormone therapies include a pro-
gestogen-free option for women with a uterus, different 
routes of administration (oral, transdermal, and vaginal), 
and lower doses. 

Providers can determine the most appropriate type, 
dose, formulation, route of administration, and duration 
for symptomatic menopausal women or those who have 
an elevated risk for fracture and choose to use hormone 
therapy to maximize the relief of their menopausal symp-
toms, improve their quality of life, prevent bone loss, and 
minimize other health risks. n
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