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Abstract
Objectives—To examine the associations of depressive symptoms, antidepressant use, and
duration of use with incident frailty three years later in nonfrail women ≥ age 65.
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Design—Secondary analysis of the Women’s Health Initiative Observational Study (WHI-OS), a
prospective cohort study.

Setting—WHI-OS was conducted in 40 U.S. clinical centers.

Participants—Women aged 65-79, not frail at baseline.

Measurements—Antidepressant use was assessed through medication container inspection at
baseline. We created four groups according to baseline use and Burnam depression screen (range
0-1, 0.06 cut-off): antidepressant non-users without depressive symptoms (referent group),
antidepressant non-users with depressive symptoms, antidepressant users without depressive
symptoms, and antidepressant users with depressive symptoms. Frailty components included
slowness/weakness, exhaustion, low physical activity, and unintended weight loss, ascertained
through self-report and physical measurements at baseline and year 3.

Results—Among 27652 women at baseline, 4.9% (n=1350) were antidepressant users and 6.5%
(n=1794) were categorized depressed. At year 3, 14.9% (n=4125) were frail. All groups had an
increased risk for incident frailty compared to the referent group. Odds ratios ranged from 1.73
(95% Confidence Interval (CI) =1.41-2.12) among non-depressed antidepressant users to 3.63
among depressed antidepressant users (95% CI = 2.37-5.55). All durations of use were associated
with incident frailty (<1 year OR = 1.95, 95% CI = 1.41-2.68; 1 to 3 years OR = 1.99, 95% CI =
1.45-2.74; > 3 years OR = 1.60, 95% CI = 1.20-2.14).

Conclusion—In older adult women, depressive symptoms and antidepressant use were
associated with frailty after 3 years follow-up.
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INTRODUCTION
Frailty is characterized by a lack of physiological reserve, an increased vulnerability to
stressors and a subsequent risk for adverse health outcomes.(1) In the past several years, a
standard and measurable definition of frailty has emerged, paving the way for an expansion
of frailty-related research. Recent epidemiological studies define frailty as a syndrome
consisting of involuntary weight loss, exhaustion, low activity level, weakness, and slow
gait.(2, 3) Older frail adults are at increased risk for various adverse health outcomes,
including disability, falls, fractures, hospitalizations, death, and depression.(2-4)

Depression is a significant public health problem in older adults. Approximately 15-20% of
community-dwelling elders are estimated to suffer from depressive symptoms.(5-8) These
estimates are likely low, however, as mental disorders in older adults often go under
recognized and under diagnosed.(9) In older adults, depressive symptoms are associated
with numerous adverse outcomes, including social stressors, risk for and worsening of
concomitant medical problems, disability, frailty, and death.(2, 3, 8, 10-15) A significantly
higher proportion of frail elders experience depressive symptoms compared to nonfrail older
adults. Furthermore, nonfrail older adults experiencing depressive symptoms are more likely
to become frail after 3 years than those without depressive symptoms.(2, 3)

Because previous studies examining the relationship between frailty and depression
excluded individuals prescribed antidepressant medication (2, 3) it is unknown what role, if
any, antidepressants play in mitigating, or exacerbating, the risk for frailty in older adults.
We are unaware of any study examining antidepressant use in relation to frailty
development. It is reasonable to postulate that effective treatment of depressive symptoms
with pharmacotherapy could protect from becoming frail by reducing the burden of
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depression. However, the negative consequences of antidepressant treatment, including risk
of falls and fracture, are well established.(16-21) Using longitudinal assessments of women
aged 65 years and older who were not frail at baseline, this study examines the associations
of depression, antidepressant use, and duration of antidepressant use at baseline with
incident frailty three years later using data from the Women’s Health Initiative
Observational Study (WHI-OS), a large prospective cohort study.

METHODS
Study sample

We used data from the WHI-OS, a prospective study of 93,676 postmenopausal women
aged 50-79 years recruited from 40 clinical centers throughout the United States between
1993 and 1998. Women enrolled in any of the WHI clinical trials were not eligible for the
WHI-OS. Details about the WHI-OS study design, recruitment, and data collection methods
have been previously published.(22-24) Human subjects review committees at each
participating institution reviewed and approved the study, and all women gave written
informed consent.

The present analysis includes women aged 65 to 79 years who were not frail at baseline
(n=33,324). Women were excluded if they reported Parkinson’s disease or medications for
Parkinson’s disease at baseline, which could manifest as frailty, or if they were missing
information on the Burnam depression screen. The frailty outcome could not be determined
in 4564 women missing information on one of the frailty components, leaving a final sample
of 27652 participants.

Frailty
The definition of frailty was based on criteria used in the Cardiovascular Health Study.(2)
This definition has been associated with future disability, hospitalization, hip fracture, and
mortality in older adult women in the WHI-OS.(3) The four components of frailty were
muscle weakness or slowness, exhaustion, low physical activity, and unintentional weight
loss. Frailty was assessed at year three.

Muscle weakness or slowness—Muscle weakness or slowness was measured by the
RAND-36 Physical Function Scale.(25) This scale includes 10 items asking how much (a
lot, a little, not at all) current health limits a variety of activities, including walking;
climbing stairs; lifting or carrying groceries; bending, kneeling, or stooping; and moderate
and vigorous activities. Scores range from 0 to 100, with higher scores indicating better
physical function. A score in the lowest quartile of this scale was highly associated with
poor grip strength and slow walking speed in the WHI clinical trial.(3)

Exhaustion—Poor endurance or exhaustion was measured by the RAND-36 Vitality Scale
(range 0-100). This scale includes 4 items pertaining to how the participant felt in the
previous four weeks: “Did you… feel worn-out? …feel tired? …feel full of pep? …have a
lot of energy?”

Physical activity—Low physical activity was assessed using items on a questionnaire that
asks the frequency and duration of four walking speeds and activities in the prior week.(26,
27) Energy expended in a week (kcal) on leisure activities was calculated as a metabolic
equivalent task hours score = kcal/wk × kg.(28)

Unintentional weight loss—Unintentional weight loss was based on weight measured at
clinic visits at baseline and year 3 as well as a self-reported item at year 3 asking whether
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recent weight loss was intentional. Unintentional weight loss was defined as weight loss of
more than 5% of body weight in the previous 2 years that was not reported as intentional.

Frailty classification—A frailty component was classified as present if a participant
scored in the lowest quartile of distribution for that component or had unintentional weight
loss. Participants were given 1 point for each frailty component present, except muscle
weakness or slowness. To align scoring with the convention of Fried(2), a participant was
given 2 points if they had muscle weakness or slowness because the physical function scale
measured both muscle strength and walking ability. The individual frailty component points
were summed, and a participant was classified as frail for ≥ 3 points, intermediate frail for 1
or 2 points, and non-frail for 0 points.

Antidepressant use
Participants were asked to bring all current medications to their baseline interview.
Medications used for at least 2 weeks were recorded by clinic interviewers who entered
medication names and strengths directly from containers into a database that assigned drug
codes using Medi-Span software (First DataBank, Inc., San Bruno, CA). Duration of use
was recorded from self-report. We categorized women as users or non-users of
antidepressant medications based on baseline medication use only. Duration was categorized
as use for one year or less, use for one to three years, or use for greater than three years. We
did not consider trazodone an antidepressant in our analysis, based on its more common use
as a sedative/hypnotic. Antidepressants were categorized based on mechanism of action into
selective serotonin reuptake inhibitors (SSRIs), tricyclic antidepressants (TCAs), or other or
multiple antidepressants.

Depressive symptoms
Depressive symptoms were assessed at baseline using the Burnam 8-item depression
screening instrument.(29) The Burnam screen comprises six items from the Center for
Epidemiologic Studies Depression Scale (CES-D) about the frequency of depressive
symptoms during the past week and two items from the National Institute of Mental
Health’s Diagnostic Interview Schedule (DIS) about the duration of symptoms. Specifically,
participants indicated how often they felt depressed, had restless sleep, enjoyed life, had
crying spells, felt sad, and felt that people disliked them in the past week, scored from 0
(less than 1 day) to 3 (5-7 days). Duration questions are scored yes or no and ask 1.) if
individuals felt sad, blue, or depressed or lost pleasure in things for two weeks or more in
the past year and 2.) if individuals felt depressed or sad much of the time in the past year.
The normative groups for the screener were drawn from two population-based studies.(29)
In both studies, respondents were classified as either primary care outpatients or mental
health patients. Scores for each item are weighted ranging from -0.280 to 2.712. The scoring
algorithm, using a prediction equation developed by Burnam et al (29), gives a composite
score between 0 and 1 which represents the probability of having a depressive disorder. We
used the standard cut point of ≥ 0.06 to dichotomize the continuous scale into depressive and
not depressive. (29, 30) This cut-point had an 86% sensitivity and a 90-95% specificity for
detecting a current depressive episode in primary care patients.(29) In addition, we created a
3-category depressive-symptoms scale, using a more sensitive cut-point of 0.009 (≤ 0.009,
0.009 to 0.06, ≥ 0.06), to indicate low, medium, and high depressive symptoms. The more
sensitive cut-point of 0.009 improves the sensitivity of the Burnam for detecting depressive
symptoms in those with a lifetime mood disorder.(29, 30) The Burnam screen does not
include items about fatigue or energy, reducing the risk of operational confounding between
the measures of depression and definition used for frailty.
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Covariates
We examined several covariates that could be potential confounders. Demographic
information, medical history, and health behaviors were based on self-report at baseline.
Smoking status was classified as current, past, or never. Weekly alcohol consumption was
estimated from a food frequency questionnaire, and categorized based on self-reported
drinks per week. Hormone therapy use was classified as current, past, or never based on
reported use of estrogen with or without progestin. Baseline medical conditions included a
physician diagnosis of hypertension (taking high blood pressure medications and/or a blood
pressure of ≥140/90 mmHg), diabetes mellitus treatment and self-report of the following:
emphysema, hip fracture after the age of 55, a history of at least 2 falls in the previous year,
arthritis, cancer, and stroke. A history of coronary heart disease (CHD) was based on self-
reported physician diagnosis of myocardial infarction, angina, or coronary artery bypass
graft (CABG), or percutaneous transluminal coronary angioplasty procedures (PTCA). Body
mass index (BMI) was measured using baseline height and weight and defined as weight
(kg) divided by height (m2). Activities of daily living (ADL) disability was measured by
asking participants about the amount of help (no help, some help, totally dependent) needed
to eat, dress and undress, get in and out of bed, and take a bath or shower. ADL disability
was defined as needing assistance with one or more ADL.

Statistical analysis
We created four distinct groups based on baseline antidepressant use and depressive
symptoms: 1. Antidepressant non-users who were not depressed; 2. Antidepressant users
who were not depressed; 3. Antidepressant non-users who were depressed; and 4.
Antidepressant users who were depressed. Baseline characteristics were compared across
these four groups using chi-square tests for categorical variables and ANOVA for
continuous variables. Multinomial logistic regression models were used to examine the
association between frailty, antidepressant use, and depressive symptoms. Frailty and
intermediate frailty were the two outcomes and the four distinct depressive symptoms-
antidepressant use groups were the predictors of interest, adjusting for covariates known to
be independent predictors of frailty.(3) To examine the association between length of
antidepressant use, severity of depressive symptoms, and antidepressant class with incident
frailty, we conducted additional analyses with frailty as the outcome and the 3-category
depressive symptoms, 4-category length of antidepressant use, and 4-category antidepressant
class as predictors of interest, adjusting for covariates. We report odds ratios and
corresponding 95% confidence intervals from these logistic models. All data were analyzed
using STATA SE version 10.1 (StataCorp LP, College Station, Texas).

RESULTS
At baseline, 1794 women (6.5%) were categorized as depressed. Only 4.9% of women
(n=1350) were using an antidepressant (Table 1), of whom 18.5% (n=250) were
experiencing depressive symptoms. Tricyclic antidepressant use was more common than the
other categories of antidepressants, with 44.5% (n=601) of women using TCAs, 41.3%
(n=557) using SSRIs, and 14.2% (n=192) using other or multiple antidepressants. Out of the
192 other or multiple antidepressant users, 23.3% were using multiple antidepressants,
which mainly consisted of concurrent SSRI and TCA use. Baseline depression was
associated with lower income, less education, living alone, obesity, and being a current
smoker (Table 1). Women who were depressed were more likely to self-report poorer health,
and to have diabetes, a history of CHD, and a history of COPD. A greater proportion of
antidepressant users at baseline were younger in age, white, current hormone therapy users,
and had hypertension; a history of falls, arthritis, and stroke; and at least two chronic
diseases.
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At the three year follow-up, 8653 women (31.3%) met the criteria for intermediate frailty
and 4125 (14.9%) were frail. Depressive symptoms were associated with an increased risk
for becoming intermediate frail and frail, adjusting for antidepressant use and other
important covariates. Women with high depressive symptom scores had the highest risk for
incident frailty (OR=2.19, 95% Confidence Interval (CI) = 1.86-2.59), but those with
intermediate depressive symptoms still had an increased risk (OR = 1.31, 95% CI =
1.14-1.50) compared to women without depressive symptoms (Figure 1). All durations of
antidepressant use were associated with similar increased odds of becoming intermediate
frail and frail at year 3, adjusting for depressive symptoms and other covariates (Figure 1).
Results for intermediate frailty were not as strong, but showed a similar pattern.

Compared to non-users of antidepressants without depressive symptoms, all three groups
had an increased risk for incident frailty, even after controlling for important covariates
(Table 2). Specifically, antidepressant users exhibiting depressive symptoms were 3.63
times as likely to develop frailty as non-depressed, non-users (95% CI = 2.37-5.55); non-
users with depressive symptoms were 2.05 times as likely (95% CI = 1.71-2.46); and non-
depressed users were 1.73 times as likely (95% CI = 1.41-2.12). As with the other analyses,
the strength of the associations with intermediate frailty was weaker. Additional analyses
(results not shown) excluding users of other psychoactive medications (anxiolytics,
hypnotics, and anti-psychotics) did not change the results to any appreciable extent.

All three antidepressant classes were associated with increased risk of incident frailty
compared to no antidepressant use. TCA users were 1.52 times as likely to become frail
(95% CI =1.17-1.96) and SSRI users were 1.86 times as likely (95% CI=1.40-2.48). The
odds ratio for other or multiple antidepressant use was highest at 2.94 (95% CI = 1.85-4.66).
The use of tricyclic antidepressants was not significantly associated with intermediate
frailty, after controlling for covariates, including depressive symptoms (OR=1.21, 95%
CI=0.97-1.51). However, use of SSRIs or other / multiple antidepressants did reach
statistical significance (intermediate frailty OR=1.64, 95% CI = 1.31-2.06 and OR=2.06,
95% CI = 1.23-3.46, respectively).

DISCUSSION
Our data support a strong association between depression and incident frailty in older adult
women. We also found, in those free from frailty at baseline, any amount of antidepressant
use is associated with frailty development at three years follow-up. All comparison groups
had an increased risk for incident frailty, even when controlling for confounders, including
chronic medical co-morbidities. However, antidepressant users also exhibiting depressive
symptoms appeared to have the highest risk of becoming frail. The reasons for these
findings warrant exploration.

To our knowledge, this is the first study examining antidepressant medication as treatment
for depression in relation to frailty development. Prior studies have linked depressive
symptoms, as opposed to treatment for depression, to current (prevalent) frailty, as well as to
new onset (incident) frailty.(2, 3, 15) In their landmark study using data from the
Cardiovascular Health Study, Fried and colleagues reported that 31% of frail older adults
had a CES-D score of at least 10, suggestive of depression, compared with 14% of
intermediate frail older adults, and only 3% of nonfrail elders (trend p-value <0.001).(2)
Using data from the Women’s Health Initiative, Woods and colleagues reported that nonfrail
older adults experiencing depressive symptoms were 2.2 times as likely to become frail over
3 years than older adults without depressive symptoms (p-value <0.001).(3) Older adults
taking antidepressants were excluded from both the Fried and the Woods study, so results
cannot be generalized to individuals not receiving pharmacologic treatment for depression.

Lakey et al. Page 6

J Am Geriatr Soc. Author manuscript; available in PMC 2013 May 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



The strong association between frailty and depression is not surprising given the overlap of
frailty characteristics with depressive symptoms. Both frailty and depression are associated
with inactivity, weight loss, reduced physical activity, and exhaustion, in addition to
negative long-term health consequences, such as physical disability, hospitalization, and
mortality. (2, 3, 31-35) The role of antidepressants is less clear. Amongst the women taking
antidepressants who had few depressive symptoms, it is reasonable to postulate a similar
risk for frailty as for non-users with few depressive symptoms. Similarly, it is reasonable to
postulate that all depressed older adults might have a similar risk of frailty regardless of
antidepressant use. Instead, we found that, even in the absence of depressive symptoms,
antidepressant users had an increased risk for developing frailty.

We offer the following possible explanations for our seemingly incongruent findings. First,
antidepressant adverse effects may have contributed to frailty risk. Second, individuals
receiving medication treatment for depressive symptoms may differ from those who do not
receive pharmacotherapy in ways we did not measure. Third, and most likely, antidepressant
users, especially those still experiencing depressive symptoms, may suffer from a more
severe, recurrent, or chronic form of depression.

All antidepressants are associated with adverse effects. For example, antidepressants are
associated with increase risk for falls and fractures, which are in turn associated with frailty
development.(19, 21, 36, 37) Adverse effects and tolerability vary by antidepressant class
due to class specific pharmacologic actions. Despite this variability, our results indicate that
all antidepressant classes are associated with an increased risk for frailty. We were limited in
our ability to meaningfully compare frailty risk between individual classes, however.
Instead, we compared SSRI, TCA, and other or multiple antidepressant use to no use and
found that users of other or multiple antidepressants appeared to have the highest risk of
becoming frail. Direct antidepressant class comparisons warrant future exploration.

Antidepressant users experiencing depressive symptoms scored higher on the Burnam scale,
on average, than the other groups in our study, suggesting more severe depression.
Additionally, we found that women with greater depressive symptoms had the highest risk
of becoming frail. In a sensitivity analysis, we excluded users of other psychoactive
medications in an attempt to exclude those with worse mental health or with co-occurring
mental health diagnoses. Results did not change. Users with depressive symptoms also
suffered from significantly poorer health – they were more likely to rate their health as fair
or poor and to suffer from chronic co-morbidities. Co-morbid illness is a predictor of both
depression and inadequate response to antidepressant treatment. (38-41) Our results suggest
the overlap of depressive symptoms with disease burden may promote frailty development,
despite antidepressant treatment.

We did not have access to information about length of the current depressive episode or
history of depression. However, recurrent and treatment resistant depression would be
expected to result in longer durations of antidepressant use. We examined the association
between duration of antidepressant use as a proxy for length of depressive symptoms and
incident frailty. Risk did not seem to vary with duration of antidepressant use, suggesting no
differences in short-term and long-term treatment. These findings must be interpreted with
caution, however, and future studies should explore how depression severity and treatment
resistance relates to frailty.

Strengths of our study include its prospective design, the inclusion of more than 1300
antidepressant users, the objective collection of antidepressant use, and the availability of
information on health behaviors, health status, and co-morbidities. We were able to control
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for a large number of covariates related to frailty. Additionally, unlike many other frailty
studies, our frailty definition was distinct from our measure of depressive symptoms.

Limitations include the lack of information on antidepressant indication, dose, and treatment
adherence. Antidepressants are commonly used for conditions other than depression,
including anxiety, sleep, and pain.(42-45) While we were able to determine that an
antidepressant had been prescribed, we did not have access to clinician diagnoses, nor did
we have dosing information to help elucidate treatment adequacy or indication. Further, we
could not determine that an antidepressant medication was actually taken, though
misclassification of antidepressant use could be expected to bias our results toward the null.
During the 3-year follow-up period, we were not able to ascertain antidepressant initiation or
discontinuation in relation to frailty development. The prevalence of depression in our
sample is lower than that reported in other WHI studies, which could be due to our exclusion
of women who were frail at baseline. Also, we were not able to directly examine whether
the effect of antidepressant use on incident frailty differs between women who did and did
not experience depressive symptoms at baseline. Finally, despite attempts to control for
potential confounding, our results are subject to confounding by indication biases.

Confounding by indication threatens the validity of all pharmacologic observational studies.
In general terms, confounding by indication occurs when the indication for a medication
being studied is associated with the outcome of interest. Depression is a known strong
predictor of frailty development, and the primary indication for antidepressant use.
Confounding by indication bias could conceal any beneficial effects of antidepressant
treatment on incident frailty. We attempted to control for this source of bias by creating four
mutually exclusive groups based on antidepressant use and depressive symptoms, by
controlling for potential confounders in our multivariate adjustment, and by using
multinomial logistic regression models. However, we cannot exclude the possibility that we
were unable to completely account for baseline differences between antidepressant users and
nonusers. Only a randomized controlled trial can completely control for this potential bias.

In conclusion, in this large, prospective observational study of more than 27,000 women,
depressive symptoms and antidepressant use were strongly related to increased risks for
incident frailty over three years. Even in the absence of depressive symptoms, antidepressant
use was associated with becoming frail. While we cannot exclude the possibility of residual
confounding due to inadequate measurement of depressive symptoms, our results highlight
the importance of depression screening in older adults and suggest that pharmacotherapy
alone for treatment of depression does not reduce an older depressed woman’s risk for
becoming frail. Depression treatment trials in older adults should include frailty as an
outcome measure. Further research is needed to elucidate the possible role of antidepressants
in the depression-frailty relationship.
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Figure 1. Adjusted Odds Ratios (95% CI) Relating Depressive Symptoms (Burnam Scale Score)*
and Antidepressant Duration of Use+ to Incident Frailty at 3 Years Follow-Up
*Adjusted for age, income, education, race, living alone, body mass index (BMI), self-
reported health, ADL disability, smoking, alcohol consumption, hormone therapy use,
hypertension, diabetes, hx coronary heart disease (CHD), hx chronic obstructive pulmonary
disease (COPD), hx hip fracture at age >=55, at least 2 falls in previous year, history
arthritis, history cancer, history stroke, presence of at least 2 chronic diseases, and
antidepressant use.
+Adjusted for age, income, education, race, living alone, BMI, self-reported health, ADL
disability, smoking, alcohol consumption, hormone therapy use, hypertension, diabetes, hx
CHD, hx COPD, hx hip fracture at age >=55, at least 2 falls in previous year, history
arthritis, history cancer, history stroke, presence of at least 2 chronic diseases, and Burnam
depressive symptom score.
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