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ABSTRACT

Objective: To examine the effect of depression on health-
related quality of life, work productivity, resource use, and
costs among women experiencing menopausal symptoms,
including hot flashes.

Method: The study included data from the 2005 US
National Health and Wellness Survey (N=41,184), a cross-
sectional, Internet-based survey representative of the adult
US population. Among women who reported experiencing
menopausal symptoms, including hot flashes, women
who reported experiencing depression in the last year
(n=1,165) were compared with women who did not
report experiencing depression in the last year (n=2,467),
controlling for demographic and health characteristics.
Outcome measures included health-related quality of

life (Medical Outcomes Study 8-item Short-Form Health
Survey [SF-8]), work productivity within the past 7 days,
self-reported health care resource use within the past 6
months, and indirect and direct costs.

Results: Women experiencing depression were significantly
more likely to be white, to be unemployed, to be
uninsured, to currently smoke, to not exercise, and to be
obese (all P<.05). After controlling for these differences,
women experiencing depression reported significantly
lower mental (39.66 vs 50.85, P<.05) and physical (44.05 vs
46.38, P<.05) SF-8 component summary scores. Similarly,
the prevalences of time missed from work (5.31% vs 2.80%,
P <.05), impairment while at work (25.00% vs 14.32%,
P<.05), and impairment of daily activities (37.32% vs
23.16%, P<.05) due to health were greater among women
experiencing depression. The numbers of physician visits
(247 vs 1.77,P<.05), emergency room visits (0.27 vs

0.16, P<.05), and days hospitalized (0.36 vs 0.18, P<.05)

in the past 6 months were also higher among women
experiencing depression. Per woman per year indirect and
direct costs were $3,066 and $1,075 higher, respectively, for
women experiencing depression compared with those not
experiencing depression.

Conclusion: Approximately one-third of women
experiencing menopausal symptoms, including hot flashes,
also reported experiencing depression. These women
reported significantly worse quality of life and significantly
greater work productivity loss, health care resource use,
and costs. Given the prevalence and burden, these findings
suggest that proper assessment and management of
depressive symptoms among women with menopause
may have an important humanistic and economic benefit.
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A pproximately 2 million women in the United States will reach
the age of menopause onset each year for the next decade.!
Although menopause is considered a normal aspect of aging, many
women experience significant adverse health symptoms during the
menopausal transition.?=> It is estimated that half to three-fourths (or
more) of perimenopausal and postmenopausal women experience
symptoms associated with the menopausal transition.”> These
symptoms, which include hot flashes,*¢8 night sweats,*-® low
self-rated health,’ sexual difficulties,*” insomnia,**~? anxiety,”” and
depression,'%13 can last years."” In 1 study, 26% of women reported
experiencing hot flashes between 6 and 10 years after menstrual
cessation.? Kronenberg et al'* found that the average duration of
hot flashes was 4 years.

Hot flashes, in particular, have been shown to be a bothersome
symptom of menopause!® experienced by approximately 75% of
women over the age of 50 years.>®!¢ Prior studies have observed
a significant association between hot flashes and impaired health-
related quality of life.!”'® Women with moderate-to-severe hot
flashes can be particularly affected, as they have reported low
levels of health-related quality of life (assessed using the Medical
Outcomes Study 36-item Short-Form Health Survey [SF-36]) along
with increased sleep and sexual difficulties.!®

The presence of hot flashes during menopause is often
concomitant with the presence of depression.?*! Among women
experiencing moderate or severe depressive symptoms, the odds
of reporting recent hot flash or night sweat symptoms were twice
as high compared with women without depressive symptoms.'2
Conversely, the odds of presenting depressive symptoms were 4 times
higher among women with hot flashes or night sweats compared
with women without hot flashes or night sweats, an association
that persisted even after controlling for history of depression.!!
Although depressive symptoms have been associated with decreased
physical and social functioning®?* and productivity impairment?
among middle-aged women, the combined impact of depression
and hot flashes among women has not been previously examined.
The objective of the current study was to evaluate the impact of
depression on health-related quality of life and productivity and
health care resource utilization and costs among women experiencing
menopausal symptoms and hot flashes.

METHOD

Sample and Procedure

Participants were selected from the 2005 US National Health and
Wellness Survey (NHWS; Consumer Health Sciences, now part of
Kantar Health; Princeton, New Jersey; http://www.chsinternational.
com/nhws.html). The NHWS is a cross-sectional Internet survey
given to a sample of adults (aged 18 years and older) identified
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® The presence of hot flashes during menopause is often
concomitant with the presence of depression.

= For women experiencing menopausal symptoms,
depression is associated with worse quality of life and
greater work productivity loss, health care resource use,
and costs.

® (linicians’ proper assessment and management of
depressive symptoms may have an important humanistic

and economic benefit.

through a Web-based consumer panel. Members are
recruited to the panel through opt-in e-mails, coregistration
with other panels, e-newsletter campaigns, and online
banner placements. All panelists explicitly agreed to become
panel members, registered through unique e-mail addresses,
and completed in-depth demographic registration profiles.
Although the NHWS is conducted annually, the 2005 survey
was used in the present study, as it was the most recent survey
that assessed menopausal symptoms.

A stratified random sampling procedure was implemented
(with strata based on gender, age, and race/ethnicity) to
ensure that respondents to the NHWS were representative of
the US adult population. As a result, the relative proportion
of invitations across gender, age, and race/ethnicity groups to
complete the NHWS was identical to that of the US Census.
Comparisons between NHWS and the US Census are
described in detail elsewhere.?* The study was approved by
the Essex Institutional Review Board (Lebanon, New Jersey;
http://www.essexirb.com/).

A total of 229,000 members of the Web-based panel were
invited to participate in the 2005 NHWS; 65,588 (28.6%)
responded to the invitation. Of those respondents, 41,184
(62.8%) were aged 18 years or older, provided informed
consent, and completed the survey instrument. The present
study included female respondents between 40 and 64
(inclusive) years of age from the NHWS sample who reported
experiencing menopause symptoms and hot flashes, did not
have a history of cancer, and did not have bipolar disorder.
Figure 1 provides inclusion/exclusion criteria. A total of
3,632 women met these criteria and were included in the
analyses. Women who reported experiencing depression in
the past 12 months were compared with women who did not
report experiencing depression in the past 12 months.

Measures

Depression. All women were asked whether or not they
had experienced depression in the last 12 months (yes vs
no).

Sociodemographics. All participants provided
sociodemographic data. The following information was
obtained: age (40-44 years, 45-49 years, 50-54 years, 55-59
years, or 60-64 years), race/ethnicity (non-Hispanic white,
non-Hispanic black, Hispanic, Asian, and other), marital
status (married vs all else), education (high school degree
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Figure 1. Inclusion and Exclusion Criteria for Analysis Groups

Total National Health
and Wellness Survey
sample (N =41,184)

}

| Aged 40-64y (n=18,152) |—>

Aged <40o0r> 64y
(n=23,662)

v
| Female (n = 9,568) |_>|

Y
| No history of cancer (n = 8,894) |—>| History of cancer (n = 674) ‘

Male (n = 8,584) |

A

Provided data on menopausal
symptoms (n = 8,578)

|

Experiencing menopausal Not experiencing
symptoms, including > menopausal symptoms with
hot flashes (n = 3,767) hot flashes (n = 4,811)

)

Not experiencing bipolar
disorder (n = 3,632)
[
Experiencing Not experiencing
depression (n = 1,165) depression (n = 2,467)

No data on menopausal
symptoms (n = 316)

Experiencing bipolar
disorder (n =135)

or less vs some college or more), annual household income
(< $25,000, $25,000 to <$50,000, $50,000 to < $75,000,
>$75,000, or decline to answer), employment status (full-
time employed, part-time employed, self-employed, or
unemployed), and possession of health insurance (yes vs
no).

Health risk behaviors. All participants provided data on
their exercise behavior (exercised for 20 minutes at a time or
more atleast once in the last month vs not), smoking behavior
(currently smoke vs do not currently smoke), alcohol
consumption (currently drink vs do not currently drink),
and height and weight. Height and weight (if provided)
were used to calculate body mass index and to categorize
women into the following categories: underweight, normal,
overweight, obese, or decline to answer.

Health-related quality of life. Health-related quality
of life was assessed using the Medical Outcomes Study
8-item Short-Form Health Survey (SF-8), an 8-item
generic instrument of health status.”® The SF-8 is an
abbreviated version of the SF-36 and assesses the same 8
health domains. The current study examined the physical
component summary and mental component summary
scores. These scores range from 0 to 100, with higher scores
indicating better health status, and are standardized to the
US population (a mean of 50 and a standard deviation of
10).

Work productivity loss. Work productivity loss was
measured using the Work Productivity and Activity
Impairment (WPAI) questionnaire.?6 The WPAI scale is
a validated instrument used to measure work productivity
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and impairment in daily activities. The current study used
3 metrics derived from the WPAT instrument: absenteeism
(percentage of time missed from work due to health in
the past 7 days), presenteeism (percentage of impairment
experienced at work due to health in the past 7 days), and
activity impairment (percentage of impairment experienced
in daily activities in the past 7 days). Only women who
were currently employed provided data for absenteeism
and presenteeism. All women provided data for activity
impairment.

Absenteeism was calculated by dividing the number of
work hours a participant missed in the past week because
of her health by the total number of hours a participant
could have worked (the number of hours they did work
plus the number of hours they missed because of their
health) and converting this proportion into a percentage;
that is, absenteeism = (number of hours missed) + (number
of hours missed + number of hours worked). Presenteeism
was calculated by a participant’s response to her level
of impairment experienced while at work in the past 7
days (from 0 to 10), which was then multiplied by 10 to
create a percentage. Activity impairment was measured
by a participant’s response to her level of impairment
experienced in daily activities in the past 7 days (from 0 to
10), which was then multiplied by 10 to create a percentage,
with a range from 0% to 100%.

Work productivity loss was converted into indirect
costs using a human capital approach. Median weekly
income figures were obtained through the US Bureau of
Labor Statistics.”” For each respondent, an hourly wage
was estimated by dividing the median weekly income by
40, which is the number of hours in a typical US work
week. Next, the number of hours missed in the last week
because of one’s health (absenteeism) and the number of
hours missed in the last week because of health impairment
while at work (presenteeism) were each multiplied by the
hourly wages to arrive at total lost wages. These figures were
then multiplied by 50 (mean number of US work weeks
in a year) to obtain annual estimates. The sum of both
absenteeism and presenteeism costs was considered total
indirect costs.

Health care resource utilization. Health care resource
use was defined by the number of traditional health
care provider visits (calculating the sum of the following
question: “How many times have you seen the following
traditional health care providers in the past 6 months?” [eg,
general practitioner, internist, etc]), emergency room (ER)
visits (“How many times have you been to the ER for your
own medical condition in the past 6 months?”), and the
number of days hospitalized (“What is the total number of
days you were hospitalized for your own medical condition
in the past 6 months?”).

Health care resource utilization was converted into
direct costs by doubling the number of provider visits, ER
visits, and hospitalizations in the 6-month recall period to
create an estimate of annual health care resource utilization
and by assigning costs according to the mean cost for
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Table 1. Demographic and Health History Differences
Between Women With Menopausal Symptoms With
Hot Flashes Experiencing Depression Versus Those
Not Experiencing Depression®?
Experiencing

Not Experiencing

Depression Depression

Variable (n=1,165) (n=2,467)
Age,y

40-44 223 (19.14) 311 (12.61)

45-49 340 (29.18) 624 (25.29)

50-54 370 (31.76) 868 (35.18)

55-59 220 (18.88) 583 (23.63)

60-64 12 (1.03) 81 (3.28)
Ethnicity

Non-Hispanic white 1,053 (90.39) 2,184 (88.53)

Non-Hispanic black 46 (3.95) 142 (5.76)
Hispanic 30 (2.58) 58 (2.35)
Asian 3(0.26) 26 (1.05)
Other race 30 (2.58) 34 (1.38)
Married 738 (63.35) 1,851 (75.03)
More than high school education 825 (70.82) 1,739 (70.49)
Annual household income, US$
<25,000 287 (24.64) 312 (12.65)
25,000 to 49,999 396 (33.99) 702 (28.46)
50,000 to 74,999 230 (19.74) 554 (22.46)
>75,000 173 (14.85) 628 (25.46)
Decline to answer 79 (6.78) 271 (10.99)
Employment
Full-time 419 (35.97) 1,122 (45.48)
Part-time 131 (11.24) 316 (12.81)
Self 89 (7.64) 208 (8.43)
Unemployed 526 (45.15) 821 (33.28)
Health insurance 915 (78.54) 2,067 (83.79)
Currently exercise 541 (46.44) 1,422 (57.64)
Currently smoke 489 (41.97) 828 (33.56)
Currently drink 698 (59.91) 1,574 (63.80)
Body mass index
Underweight 9(0.77) 34 (1.38)
Normal 244 (20.94) 665 (26.96)
Overweight 272 (23.35) 723 (29.31)
Obese 592 (50.82) 905 (36.68)
Decline to answer 48 (4.12) 140 (5.67)

*Data are presented as n (%).
bp<.05 for all variables.

each type of service. Service costs were obtained from the
Medical Expenditure Panel Survey database.?3~*° These costs
represent all direct payments by individuals, insurers, and
miscellaneous public sources to health care providers. The
sum of provider visits, ER visits, and hospitalization costs
was considered total direct costs.

Statistical Analyses

The sociodemographic and health risk behavior
characteristics defined above were compared between the
groups of women with and without depression using x* tests,
as all variables were categorical. Multiple regression analyses
and generalized linear models were conducted to examine
differences between the 2 groups on health-related quality
of life, work productivity loss, and health care resource
utilization variables, accounting for potential confounding
variables. Covariates included age, ethnicity, marital status,
education, annual household income, employment status,
health insurance possession, exercise behavior, smoking
behavior, alcohol consumption, and body mass index.

In the analyses that controlled for potential confounders,
multiple regression analyses were used for the health-related
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Table 2. Adjusted Increment Effect of Depression on Health Outcomes in Women

With Menopausal Symptoms, Relative to No Depression

and physical health-related quality
of life were observed among women

experiencing menopausal symptoms

95% Lower 95% Upper

Quality of Life b Confidence Limit ~Confidence Limit P and experiencing depression (mental
gF—S nlllent'al 1component summary -11.19 -11.80 -10.59 <.0001 component summary: adjusted

F—E:1 physica czmponent summary -2.33 -3.01 -1.65 <.0001 mean =39.66 vs 50.85, P<.05; physical
Productivity an Ratio 95% Lower 95% Upper . .
Health Care Resource Use Difference Confidence Limit ~Confidence Limit P component summary: ad] usted
Absenteeism, % 1.90 1.25 2.88 0020 ~ Mmean=44.05vs 46.38, P<.05). The
Presenteeism, % 1.74 1.51 2.01 <.0001  effect of concomitant menopausal
Ovefre.lll Work .impairment, % 1.71 1.49 1.97 <.0001 symptoms and depression was also
Activity impairment, % 1.61 1.49 1.75 <.0001 b d K ductivity 1
No. of emergency room visits 1.98 1.31 2.99 <.0001 observed on work productivity loss.
No. of days hospitalized 1.73 1.39 2.14 <.0001  Women with depression reported
No. of physician visits 1.40 1.32 1.48 <.0001 significantly greater levels of

As a log-link function was used for work productivity loss and health care resource use, the parameter
estimates are difficult to interpret. As a result, ratio differences are presented that represent the ratio
of adjusted means between those with depression compared with those without.

Abbreviation: SF-8 =Medical Outcomes Study 8-item Short-Form Health Survey.

absenteeism (adjusted mean=5.31%
vs 2.80%, P<.05), presenteeism
(adjusted mean=25.00% vs 14.32%,

quality of life outcomes because the distribution of both
mental component summary scores and physical component
summary scores approximated normality. Adjusted means
are provided for both analysis groups on these outcomes.
Generalized linear models were used for health care resource
utilization and work productivity loss variables because
the distributions of these variables were highly skewed. A
negative binomial distribution and a log-link function were
specified. For the generalized linear models, the log of the
dependent variable is modeled and, as such, adjusted means
were originally provided in log values. These means were
converted to the original metric by taking the antilog; the
converted adjusted means are presented here for greater
interpretability. All analyses were conducted in SAS version
9.1 (SAS Institute, Inc; Cary, North Carolina). The a priori
cutoff for statistical significance was set as P<.05.

RESULTS

Sample Characteristics and Baseline Comparison

Among women who reported currently experiencing
menopausal symptoms with hot flashes, 32.1% (n=1,165)
reported experiencing depression and 67.9% (n=2,467) did
notreport experiencing depression. Several sociodemographic
and health history differences were observed between
these groups. Specifically, women experiencing depression
were significantly more likely to be aged 40-44 years and
45-49 years than women not experiencing depression
(P<.05) (Table 1). Women experiencing depression were
also significantly more likely to be white, to be unmarried,
to have annual household incomes below $50,000, to be
unemployed, to be uninsured, to currently smoke, to not
exercise, and to be obese (P<.05 for all).

Adjusted Health-Related Quality of Life,
Work Productivity, and Resource Use

After controlling for sociodemographic and health risk
behavior differences, women with depression reported
significantly worse health outcomes than women without
depression (Table 2). Specifically, lower levels of both mental
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P<.05), and activity impairment
(adjusted mean=37.32% vs 23.16%, P <.05) than women
without depression. The numbers of physician visits
(adjusted mean=2.47 vs 1.77, P<.05), ER visits (adjusted
mean=0.27 vs 0.16, P<.05), and days hospitalized (adjusted
mean=0.36vs 0.18, P<.05) were also higher among women
with depression compared with those without.

Indirect and Direct Costs

As expected, given the significant differences between
the groups on work productivity loss and resource use,
all measures of indirect and direct costs were significantly
higher among women experiencing depression (Table 3).
The majority of indirect total costs were due to productivity
losses, particularly presenteeism, and resulted in $7,650 per
employed woman per year for those with depression and
$4,584 per employed woman per year for those without
depression (P<.0001). Direct costs, which were based on
provider visits, ER visits, and hospitalizations, were $2,642
per woman per year for those with depression and $1,567 per
woman per year for those without depression (P<.0001).

DISCUSSION

The objective of the current study was to evaluate the
impact of depression on health-related quality of life,
productivity, and health care resource utilization and costs
among women experiencing menopausal symptoms and hot
flashes. Although studies have examined the burden of hot
flashes!”!® and the burden of depression,’>* no study has
examined the combined impact of depression and hot flashes
among menopausal women. Our results suggest a significant
burden, both humanistic and economic, for women with
concomitant depression and menopause symptoms with hot
flashes. As suggested by prior research,'""'? a notable number
of women reported experiencing depression. On the basis
of the current study, 32% of women currently experiencing
menopause symptoms with hot flashes also report suffering
from depression.

Although previous studies have observed a significant
quality of life burden among women experiencing
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Table 3. Direct, Indirect, and Total Costs of Women Experiencing Menopausal Symptoms: Comparison of Those

With and Without Depression

Experiencing Depression (n=1,165)

Not Experiencing Depression (n=2,467)

95% Lower 95% Upper 95% Lower 95% Upper
Variable Mean Confidence Limit Confidence Limit Mean Confidence Limit Confidence Limit P Value
Direct costs, US$
Emergency room visits 507 418 615 277 244 315 <.0001
Hospitalizations 1,199 841 1,711 542 431 681 .0006
Physician visits 902 859 947 627 607 648 <.0001
Total direct costs 2,642 2,272 3,072 1,567 1,417 1,732 <.0001
Indirect costs, US$
Lost income due to absenteeism 1,448 999 2,100 804 645 1,002 .0103
Lost income due to presenteeism 6,143 5,373 7,022 3,713 3,420 4,031 <.0001
Total indirect costs 7,650 6,697 8,739 4,584 4,225 4,973 <.0001

menopausal symptoms and hot flashes across a variety of
health domains,'” our results suggest that the presence of
depression may be, at least partially, responsible for these
effects. Indeed, mental component summary scores for
women without depression were slightly above population
norms suggesting that, without comorbid depression,
menopause and hot flashes may not have a sizeable impact
on mental quality of life. However, both groups were below
population norms for physical component summary scores,
though scores were significantly lower among women with
comorbid depression.

The productivity results also highlight a tremendous
burden experienced by women with both menopause
symptoms with hot flashes and depression who are still
currently employed. Comparisons with prior research are
difficult, as studies examining the impact of hot flashes/
vasomotor symptoms or depression among women have not
used the WPAT instrument. Studies have shown a significant
impact for women with depression in the workforce!?;
however, our results suggest that the combined effect
of both hot flashes and depression among women with
menopause symptoms can result in approximately twice
the level of impairment, even after accounting for an array
of confounding variables. When monetized, an additional
$3,000 per woman per year could be attributed to depression
among women experiencing menopause with hot flashes.

It should also be noted that the presence of depression
could result in reduced labor force participation itself, as
women with depression were 12% more likely to be out of
the workforce than women without depression. In other
words, the presence of the depression could have resulted
in the inability or unwillingness to seek employment.
Although beyond the scope of the current set of analyses,
future economic studies should consider the inclusion of
labor force participation, as this may be a substantial source
of indirect costs from a societal perspective.

The resource use and direct costs comparisons were also
significantly higher among women with depression when
compared with women without depression. Although ER
visits and hospitalizations were uncommon overall, women
with depression reported approximately twice the number
of these events, which resulted in significantly more direct
costs.
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In sum, a tremendous societal burden was observed
for women experiencing menopause with hot flashes and
depression. Although prior studies have highlighted a burden
of menopause symptoms, and hot flashes in particular, our
results suggest that comorbid depression may be partially
responsible for these previously reported effects. The
strongest relationships were observed on work productivity
and indirect costs, emphasizing the need for these conditions
to be addressed by employers. However, quality of life and
health care resource use were also significantly affected.
Physicians should be aware of the high prevalence of
depression among women with menopause and hot flashes
and the impact that these conditions can have. Improved
management of depression among these women may have a
tremendous benefit, from both quality of life and economic
perspectives.

Limitations

The self-reported nature of NHWS could have introduced
additional measurement error. The measure of depression
was only self-reported depression in the past year, and it is
unclear how the results would differ if the analyses focused
just on those women whose depression has been diagnosed.
Because the study was cross-sectional, causal relationships
between depression and health outcomes cannot be inferred.
These relationships may be explained by unmeasured
confounding variables. Indeed, the analyses were limited
by the information available in the NHWS and the manner
in which it was collected. More detailed assessment of our
covariates (eg, smoking history, alcohol use, exercise behavior,
etc) may have influenced the size of the observed effects.
The cost figures were estimated from available multipliers
and may vary from actual costs. Indirect cost estimates in
particular did not account for education level (only age) and,
therefore, may underestimate the total direct costs associated
with depression among women with hot flashes. It is possible
that the sample from the current study differs meaningfully
from the population of women experiencing menopause with
hot flashes. These differences might influence the extent to
which the results can be generalized.
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