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Direct and Indirect Costs of Women Diagnosed With
Menopause Symptoms
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Objective: To quantify employee burden of those diagnosed with menopause
symptoms. Methods: This regression-based study analyzed 2001-to-2010
medical, pharmacy, sick leave, disability, workers’ compensation, and pro-
ductivity data of large US employers. A cohort of employed women with diag-
nosed menopause symptoms (DMS), aged more than 40 years, were identified
using medical claims International Classification of Diseases, Ninth Revi-
sion, Clinical Modification codes 627.xx. Control employees were propensity
matched on age, employer, plan enrollment length, and enrollment end date.
Results: The study included 17,322 in each cohort. Employees with DMS
had significantly higher medical ($4315 vs $2972, P < 0.001), pharmacy
($1366 vs $908, P < 0.001), sick leave costs ($647 vs $599, P < 0.001),
and sick leave days (3.57 vs 3.30, P < 0.001). Employees with DMS had
12.2% (P = 0.007) lower hourly productivity and 10.9% (P = 0.014) lower
annual productivity than controls. Conclusions: Although all women experi-
ence menopause, women with DMS have significantly higher utilization and
productivity burdens.

B ecause menopause is considered a normal aspect of ag-
ing, menopausal and perimenopausal symptoms are under-

recognized as a disruptive health condition. Nevertheless, its
impact includes many uncomfortable and difficult challenges, in-
cluding sleep problems, depression, night sweats, and hot flashes.
These symptoms can be frequent, consistent and endure for many
years. Approximately two million US women will reach the age of
menopause onset each year for the next decade.1

The time frame leading up to menopause, during which ovar-
ian hormone production and menstruation decline, is termed peri-
menopause and begins at a median age of 47.5 years. Menopause is
defined as the absence of menstrual flow, amenorrhea, for 12 consec-
utive months, ending at a median age of 52.4 years.2 Many women ex-
perience significant adverse health symptoms during perimenopause,
menopause and into postmenopause. These can include hot flashes
and night sweats (vasomotor symptoms),3–5 low self-rated health,3

sexual difficulties,4 insomnia,3–5 anxiety,6 and depression.6–8 It is
estimated that half to three fourths (or more) of perimenopausal and
postmenopausal women experience menopause symptoms.4,9–11 In-
creased prevalence of these symptoms can last 6 to 10 years or more
after menopause.3,10 In one study, 40% of women had hot flashes for
more than 7 years, and 15% had them for more than 15 years.12

For some women, the symptoms are severe. A 2009 study
by Reed et al6 indicates that 42% of perimenopausal or menopausal
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women not using hormone therapy had moderate to severe vasomotor
symptoms in the 4 weeks prior to the survey, and 25% had moderate
to severe vaginal dryness and/or pain within the prior 4 weeks.
Among women experiencing hot flashes, Kronenberg12 reported that
48% to 63% had predominantly moderate to severe hot flashes. In
a 2007 study, Williams et al9 report that 47% of perimenopausal
women and 62% of postmenopausal women have sought care from
a health care professional for their menopause symptoms.

After the 2002 Women’s Health Initiative (WHI) study13–15

was released, many women were confused regarding who should
take hormone therapy. Many women depended on their doctor for
guidance, whereas others explored the use of alternative therapies for
menopause symptoms, such as massage therapy, herbal supplements,
and acupuncture,9 which are often managed in chiropractic care
offices. These alternative therapies have been found in 22% to 53% of
menopausal women and have had mixed results.5,16–18 Many women
have tried both hormone therapies and alternative treatments without
complete relief of symptoms.9

Given that more than 26.5 million employed women in the
United States are 45 to 64 years old,1 an estimated 15 to 20 mil-
lion employees in the United States currently experience menopause
symptoms, which suggests that the potential burden of menopause
symptoms on employers may be significant. Botteman et al19 found
that the drug cost, therapy initiation, and care for bleeding/spotting
to be $681 to $848 per year for hormone management, and Kjerulff
et al20 estimated $483 in incremental total health expenditures per
woman with diagnosed menopause symptoms. Using self-report
questionnaires, several studies found negative impacts of menopause
symptoms on quality of life, including greater impairment while
working.21–23 Currently, no studies were identified that quantified
the direct and indirect costs of menopause symptoms from a societal
or an employer perspective.

The primary objective of the current study was to evaluate
the incremental economic burden of employees who sought care
and were diagnosed with menopause symptoms (DMS) when com-
pared with matched female employees who were not diagnosed with
menopause symptoms and who may or may not have sought care.
The employee burden includes direct costs (medical, pharmacy),
indirect costs (sick leave, short- and long-term disability, and work-
ers’ compensation), work absence days, productivity output loss,
and turnover. A secondary objective was to compare the difference
in prevalence of selected comorbidities (including depression, anxi-
ety, insomnia, and osteoporosis), prescription medications, and pro-
cedures between a cohort of employed women with DMS and a
matched cohort of employed women without DMS.

METHODS
Research Population and Cohort Definitions

Patients were selected from the Human Capital Management
Services Research Reference Database (RRDb), which included
nearly 750,000 employees, dispersed across the United States, whose
medical, drug, work absence claims, salary, job, and demographic
data are maintained in the Research Reference Database at an em-
ployee level. These data also contain electronically measured objec-
tive productivity data for a subpopulation. This study includes data
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from 2001 to 2010 that were de-identified to comply with Health
Insurance Portability and Accountability Act requirements.

Female employees with diagnoses for menopausal and post-
menopausal disorders (primary, secondary, or tertiary ICD-9-CM
[International Classification of Diseases, Ninth Revision, Clinical
Modification] codes of 627.xx) in their health insurance claims data
were defined to be the DMS cohort. The control cohort comprised
female employees without menopause symptom diagnoses that were
propensity-score matched one-to-one to the DMS cohort on birth
year, employer, length of health plan enrollment period, and the year
enrollment ended.

Index dates for the DMS cohort were defined as the date of
the first menopause symptom ICD-9 diagnosis. Each employee in the
control cohort was assigned the same index date as the corresponding
matched employee from the DMS cohort.

To be included in the study, employees were required to have
at least 90 days of health plan enrollment after the index date and
be at least 40 years old on the index date. Also, employees with any
malignant nonmelanoma neoplasm diagnoses (ICD-9 codes 140.xx-
172.xx or 174.xx-209.39) were excluded because they may have hot
flashes as a side effect of treatment management. Employees were
also excluded if their index dates were less than 6 months before the
last date their employer supplied data to Human Capital Management
Services (to ensure sufficient claims run-out).

Definition of Outcomes
Descriptive characteristics compared between the DMS and

control cohorts included age, marital status, race, annual salary,
tenure (years with employer), exempt status (exempt employees
are not eligible for overtime pay), full-time/part-time status, region
(based on the first digit of the employee’s Zip code), Charlson Co-
morbidity Index24 (calculated during the 3 months prior to the index
date), and number of quarters of health plan enrollment (length of
the employee’s measurement period).

The current study compared the post-index prevalence of se-
lected comorbidities, procedures, and medications between the two
employee cohorts by age band. Comorbidities studied were identified
in medical claims data using primary ICD-9 codes for major depres-
sion (296.2x-296.3x, or 311.xx), other depression (298.0x, 300.4x,
or 309.0x-309.1x), anxiety (293.84, 300.0x-300.3x, or 309.21), in-
somnia (307.41, 307.42, 307.49, 327.0x, or 780.52), osteoporo-
sis (733.0x), vertebral column fracture (805.xx), and hip fracture
(820.xx). Medication classes examined were hypnotics, selective
serotonin reuptake inhibitors (SSRIs), serotonin-norepinephrine re-
uptake inhibitors (SNRIs), and bisphosphonates. The percent of em-
ployees receiving certain procedures during the post-index period
was calculated using current procedural terminology codes. These
procedures included chiropractic care (98940-98943), acupuncture
(97780, 97781, or 97810-97814), and hysterectomies (58150-58294,
58541-58544, 58550, or 58552-58554).

The following employee-related outcomes were also com-
pared between cohorts (annualized over each employee’s post-index
enrollment period): medical and drug costs (employer-paid amounts
for all medical and prescription pharmacy claims), sick leave costs
and absence days (actual payments made to employees and number of
days absent as detailed in payroll data), short-term disability (STD)
and long-term disability (LTD) costs and absence days (actual pay-
ments made to employees and number of days absent during STD and
LTD leaves as detailed in disability insurance carrier data), workers’
compensation costs and absence days (actual payments for work-
related injury medical and pharmacy claims and payments made to
employees as salary replacement while absent due to a work-related
injury, and number of days absent during a workers’ compensation
leave from workers’ compensation claims data), turnover measured
as the percent of employees in the study (with available termina-
tion information from human resource data) who terminated during

the 3- to 15-month period after the index date, and work output
employee productivity data (electronically measured work output
data for a subset of employees in the form of number of units of
work performed per person each day and number of hours worked
each day). Productivity data were converted to hourly productivity
(number of units of work performed per hour worked—productivity
while at work) and annual productivity (number of units of work
performed per year—includes the effect of absence on productiv-
ity). Cost values were adjusted for inflation to 2010 US dollar values
using medical services, prescription drug, and all consumer goods’
consumer price indices.25

Statistical Analysis
Comparisons of descriptive characteristics were made using t

tests for continuous variables and chi-square tests for discrete vari-
ables. Prevalence values were compared using chi-square tests.

Each type of cost and work absence was compared between
cohorts using two-part repeated-measures regression modeling with
first-order autoregressive covariance structures. In the first part, lo-
gistic regression was used to model the likelihood of having any
costs or absence days during each quarter after the index date. The
second part employed generalized linear regression modeling with
gamma distribution and log link function to model the amount of cost
or absence days in the quarter for those employees with any costs
or days in the quarter. The estimates from the two parts were then
multiplied to obtain estimated quarterly costs or days for all employ-
ees. Quarterly values were then annualized. The regression models
controlled for any remaining differences between the matched DMS
and control cohorts using the patient characteristic variables.

Turnover was compared using logistic regression modeling,
and productivity output was compared using repeated-measures gen-
eralized linear regression modeling as in the second-part models de-
scribed earlier. These models controlled for the same variables as in
the cost and absence models.

RESULTS
Employee Selection and Descriptive Statistics

Of the 293,763 female employees in the database, there were
31,514 with menopause symptom diagnoses (ICD-9 codes of 627.xx)
in medical claims data, and of that group, 21,593 were from plans
providing enrollment information and had at least 90 days of health
plan enrollment following the index date of the diagnosis. Of this
group, 20,075 did not have malignant cancer diagnoses in the claims
data, and of these, 18,246 were at least at the age of 40. Finally,
17,322 had index dates that were at least 6 months before the end of
data availability.

The demographic characteristics of the two cohorts were sim-
ilar due to the propensity matching (Table 1). Employees were 51
years old on average, 42% to 44% were married, and the majority
were white. The employees had been with their employer for ap-
proximately 12 years on average and had an average of more than
2 years (8 quarters) of employment and health plan enrollment af-
ter the index date over which outcomes were measured. Also, the
CCI was similar between the cohorts. Finally, the groups were not
significantly different in geographical location or ethnicity.

Prevalence of Conditions, Medication Use, and
Procedures

Overall, four of the common menopause-related comorbidi-
ties (major depression, other depression, anxiety, and insomnia) be-
gan with high prevalence rates between ages 40 and 44 and then
decreased as the age category reached 65+ (Fig. 1). The DMS co-
hort had significantly higher prevalence rates of major depression,
insomnia, and osteoporosis in the younger age groups (between ages
40 and 59) compared with the control cohort (each P < 0.05), which
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TABLE 1. Descriptive Statistics for Employees With and
Without Menopause Symptom Diagnoses

Variable

Employees With
Diagnosed
Menopause
Symptoms

(N = 17,322)
Control Cohort

(N = 17,322)

Mean age (SE), y 51.0 (0.0) 51.2 (0.0)
Age, %

40–44 14.1 15.2
45–49 30.9 30.0
50–54 33.4 30.9
55–59 15.0 15.1
60–64 5.5 6.9
65+ 1.1 1.9

Married, % 44.2 41.8
Not married, % 36.8 37.5
Missing marital status, % 19.0 20.7
Annual salarya (SE), US $ 53,350 (252) 51,998 (720)
Tenure (SE), y 12.3 (0.1) 11.5 (0.1)
Exemptb, % 31.6 28.4
Part-timec, % 6.3 7.0
Charlson index (SE) 0.1 (0.0) 0.1 (0.0)
Number of quarters in

eligibility period (SE)
8.4 (0.1) 8.3 (0.1)

N indicates number of employees; SE, standard error.
a N = 17,238 for employees with menopause symptom diagnoses, and N =

17,133 for employees without diagnosis.
b Exempt employees are salaried (not hourly) and are not eligible for overtime pay.
c N = 17,297 for employees with menopause symptom diagnoses, and N =

17,203 for employees without diagnosis.

is in the range of the peri- and postmenopausal cycle. The other de-
pression and anxiety prevalence rates were significantly higher in the
DMS cohort up to the age group of 50 to 54 years (each P < 0.05).
This figure shows that both groups had symptoms during this time
period; however, those diagnosed with menopause symptoms had
more comorbidities during the menopausal phase. The prevalence
of osteoporosis had the opposite trend compared with the other co-
morbidities; as age increased, so did the prevalence, up to the 60- to
64-year age category.

Prevalence values for vertebral fractures and hip fractures
were quite small (between 0% and 1%). The only significant differ-
ence in fracture prevalence between the DMS and control cohorts
was for vertebral fractures (0.21% and 0.06%, respectively, P <
0.05) in the 50- to 54-year age range.

Figure 2 shows that the prevalence trends of medications were
similar to those of the comorbidities. There was a higher prevalence
rate of use of the SSRIs, SNRIs, and selected non-benzodiazepine
hypnotics (SNHs) in the younger age categories, and as age increased
the usage decreased. For the bisphosphonates, as the age increased,
the medication use also increased up to the 60- to 64-year age cate-
gory. The DMS cohort had significantly higher medication use than
controls for SSRIs, SNRIs, SNHs, and bisphosphonates between the
ages of 40 and 59 years (P < 0.05), and for SSRIs, SNHs, and
bisphosphonates between the ages of 60 and 64 years (P < 0.05).
There was no significant difference between the two cohorts for use
of these medications in the 65+ age category.

In Figure 3, both groups had greater rates of chiropractic
services (4% to 14%) than acupuncture (1% to 2%) or hysterectomies
(0% to 6%). Women with DMS were significantly more likely to
have chiropractic and acupuncture procedures in the younger age
categories of menopause than the control cohort (for chiropractic
procedures, P < 0.05 between DMS and control for all age groups
of people younger than 60 years; for acupuncture procedures, P <
0.05 between DMS and control for all age groups people younger
than 55 years). The DMS cohort had significantly higher (P < 0.05)
rates of hysterectomies than the control group in all age categories
except 65+.

FIGURE 1. Post-index prevalence of comorbid conditions for women with and without diagnosed menopause symptoms.
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FIGURE 2. Post-index prevalence of medication types for women with and without diagnosed menopause symptoms.

FIGURE 3. Post-index prevalence of procedure types for women with and without menopause symptom diagnoses.

Adjusted Cost, Absence, Productivity, and Turnover
Outcomes

On the basis of regression analysis, Table 2 contains the annual
estimates of adjusted health benefit cost, work absence, work output,
and turnover rates for the DMS and control cohorts. The DMS cohort
had significantly higher medical costs ($4315 vs $2972, P < 0.0001),
prescription drug costs ($1366 vs $908, P < 0.0001), and sick leave

costs ($647 vs $599, P < 0.0001) than the control cohort. The DMS
cohort also had significantly more sick leave days per year (3.57
vs 3.30 days, P < 0.0001) than the control cohort. Turnover rates
were nearly significantly lower in the DMS cohort (P = 0.0573).
Both hourly (14.1 vs 16.1 units of work, P = 0.0072) and annual
(21,176 vs 23,775 units of work, P = 0.0135) productivity rates were
significantly lower in the DMS cohort. The significant differences
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TABLE 2. Adjusted Annual Health Benefit Cost, Work Absence, Work Output, and Turnover Rates

Employees With
Diagnosed Menopause

Symptoms Control Cohort Comparisons

Category N
Adjusted

Mean N
Adjusted
Mean (A) Difference (B) P

Percent
Difference

(100 × B/A)

Medical 17,322 $4,315 17,322 $2,972 $1,343 <0.0001 45.2%
Drug 17,322 $1,366 17,322 $908 $457 <0.0001 50.3%
Sick leave 6,558 $647 6,410 $599 $48 <0.0001 8.0%
Short-term disability 9,755 $479 9,715 $353 $126 0.1510 35.7%
Long-term disability 14,112 $73 14,079 $46 $26 0.9082 56.5%
Workers’ compensation 16,098 $175 16,118 $134 $42 0.7740 31.3%
Total costs (sum of above) $7,055 $5,012 $2,042 40.7%
Sick leave days 6,558 3.57 6,410 3.30 0.27 <0.0001 8.2%
Short-term disability days 9,755 3.42 9,715 2.57 0.85 0.1750 33.1%
Long-term disability days 14,112 1.26 14,079 0.94 0.33 0.9393 35.1%
Workers’ compensation days 16,098 0.27 16,118 0.21 0.06 0.9294 28.6%
Total days (sum of above) 8.53 7.03 1.50 21.3%
Annual turnover 7,048 10.9% 6,978 11.4% −0.5% 0.0573 − 4.4%
Units of work performed per hour worked 318 14.1 286 16.1 −2.0 0.0072 − 12.4%
Units of work performed per year 318 21,176 286 23,775 −2,600 0.0135 − 10.9%

N indicates number of eligible employees.

between cohorts ranged from 8% to 50% of the control cohort’s
outcomes.

DISCUSSION
Summary

All women will go through the menopause cycle and have
some level of symptoms. The severity and the length of menopause
symptoms vary, but many women will experience moderate to severe
symptoms for which they will seek medical or alternative treatments.
The consistency of comorbidity, medication, and procedure trends
in both the DMS and control cohorts suggests that women do have
symptoms but they may vary in severity and in their decision to seek
care.

Because documentation of symptoms, diagnoses, and treat-
ments is not consistently applied in health care claims, there is in-
herent ambiguity in classifying those actively managing problems
associated with menopause. Under the assumption that all women
experience the phenomenon of menopause, the distinction here is
between those who actively sought treatment and were classified
as such versus those who did and did not seek care and were not
classified with a menopause symptom diagnosis. The control group
may have sought care but not enough for the physician to warrant a
diagnosis in his or her view.

Although the distinction relies on coding, it is of note that
most (83%) of the women in the DMS cohort did not receive their
initial menopause symptom diagnosis at the same time as an annual
well-woman examination. This means the majority of the women had
a separate physician visit request beyond the annual visit to discuss
their postmenopausal symptoms, an indication that symptom severity
could have lead most DMS women to seek care. Furthermore, be-
cause the methodology likely under-indentifies cases of menopause
symptoms (meaning some of those in the control group are being
treated), the results found herein are a conservative estimate of the
difference between more and less severe menopause symptoms.

A modest percentage of the control group (23.8%) received
prescriptions for menopause-related hormone therapy at some point
in time (before or after the index date). A sensitivity analysis was per-
formed by excluding employees with menopause-related prescrip-
tions from consideration in the control cohort and then recreating
and rematching the control cohort. Subsequent regression compar-
isons found that cost and absence day results for the new control
cohort were very similar to those in the original study. Productivity
results were qualitatively similar, but no longer statistically signifi-
cant, and turnover rates in the new control group were significantly
greater.

No prior studies were found in the literature that quantified
absence costs, lost time from work, or productivity loss associated
with menopause symptoms from a societal or an employer perspec-
tive. Two studies were found that quantified aspects of medical and
pharmaceutical costs. Botteman et al19 quantified costs of hormone
treatment (cost of drug acquisition, therapy initiation, and care for
bleeding/spotting) at $681 to $848 per year, and Kjerulff et al20 esti-
mated $483 in incremental total health expenditures per woman with
diagnosed menopause symptoms.

The current research encompasses a more comprehensive pic-
ture of the economic and work-related burden of these symptoms
than has been described before and demonstrates the need for both
physicians and employers to manage and support women reaching
this phase of life. Even though all women do not seek care, the ma-
jority will need support in managing their symptoms. Productivity
was significantly (11% to 12%) lower in the DMS group than in the
control group, demonstrating the direct impact on work output.

Despite the significant burden of menopause symptoms and
the very large number of women affected by these symptoms, the
optimal course to follow for treatment is not clear. Given the initial
WHI study13 and other studies,26,27 the subsequent WHI reanalysis28

indicating some hormone therapy safety for certain women, various
studies showing hormone therapy efficacy,29,30 and the mixed results
found for alternative treatments,18 many women and physicians are
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unsure about therapy and management of symptoms.9 Further study
of treatment options is needed.

This uncertainty surrounding treatment of symptoms and the
fact that all women go through menopause highlight the need for in-
creased communication between women and their physicians. This
dialog could be more systematically recommended during a woman’s
annual examination, for all women nearing the median age of symp-
tom onset.

LIMITATIONS
This analysis has limitations that are common to retrospec-

tive database studies, including limited pre-index information. Some
women in the study may have reached the age of 40 before their em-
ployer began providing data to the Research Reference database or
before beginning employment with that employer (although average
tenure was 12 years as of the index date). This leaves the possibility
that, for some women in the DMS cohort, the index date was not their
initial diagnosis of menopause symptoms, and that some women in
the control cohort may have had a diagnosis prior to data becoming
available. Also, employees with serious but undiagnosed menopause
symptoms may be in the control cohort, making the estimates of the
incremental costs and other outcomes measured herein more con-
servative. The level of menopause symptom severity is unknown as
well.

This is a cross-sectional analysis comparing two groups with
missing information. Therefore, we cannot infer any causal relation-
ships, and unmeasured confounding variables may explain some of
the observed differences in outcomes between cohorts.

CONCLUSIONS
Women with diagnosed menopause have higher costs than

matched undiagnosed women (approximately 40% higher overall)
stemming not only from medical and pharmacy utilization but also
from work absence. In addition, work productivity output was 11%
to 12% lower for diagnosed women. Given the high prevalence of
menopause symptoms in employed populations and the significant
impact of these symptoms, this study emphasizes the need for em-
ployers to ensure appropriate care is available. Also, the additional
comorbidity of women with diagnosed symptoms adds complexity
to the clinical management of the symptoms themselves. Both the
additional cost and complexity highlight the need for better manage-
ment of menopause symptoms to reduce the associated burden.
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