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Abstract

Depression and osteoporosis are 2 common comorbidities in geriatric patients. There are concerns about
the deleterious effects of selective serotonin reuptake inhibitor (SSRI) antidepressant use on bone mineral
density (BMD). We examined the association between SSRI use and BMD in elderly women (≥65 yr) re-
ferred to a geriatric osteoporosis clinic for bone health evaluation. Cross-sectional analyses using the general
linear model were performed on data collected retrospectively from August 2010 to April 2015. A total of
250 women were seen during the study period. Of these, 140 women had complete data on BMD measure-
ments: 22 (15.7%) used an SSRI and 118 (84.3%) did not. The 2 groups, SSRI users and SSRI nonusers, did
not differ significantly across any of the covariates tested (age, ethnicity, body mass index, and past and present
osteoporosis treatment medications). After adjusting for covariates, there was no difference in the BMDs at
the femoral neck (p = 0.887) or the spine (p = 0.275) between the 2 groups. Similarly, no difference was seen
in the T-scores between SSRI users and nonusers at the femoral neck (p = 0.924) or at the spine level (p = 0.393).
Our study did not show an association between SSRI use and BMD among elderly women referred for bone
health evaluation. Other studies in the literature have been inconclusive, and therefore, robust longitudinal
studies are needed to further assess the interaction between SSRI use and predictors of fracture such as BMD,
bone turnover markers, and genes involved in bone turnover. Until then, clinicians should closely monitor
the bone health of long-term SSRI users.
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Introduction
Treating multiple comorbidities in the elderly becomes

challenging, specifically when side effects of a medication for
one worsens conditions of other coexisting diseases. Osteo-
porosis and depression are 2 such diseases because a more
pronounced bone loss (evidenced by low bone mineral
density [BMD]) is thought to be a concern in patients who
take a specific antidepressant, for example, selective sero-
tonin reuptake inhibitor (SSRI) (1). The dramatic increase
in life expectancy has significantly contributed to the rise of
the elderly population, who often suffer from combined di-
agnoses of osteoporosis and depression. In the United States,
about 11.9% of adults aged 60 and over suffer from depres-
sion (2) and about 53 million people either have osteoporosis

Received 03/18/17; Accepted 05/8/17.
Authors’ contributions: All authors have participated in the

research and article preparation. All authors approved the final
content of this article. N. Rianon and S. Saraykar conceptual-
ized the study. N. Rianon supervised the data abstraction and edited
and finalized the draft. S. Saraykar assisted in the data analysis,
interpretation of data, and writing the manuscript. M. Hnatow was
responsible for the data abstraction and the revision of the draft.
B. Cao did the statistical analysis. V. John edited and revised the
draft. C. Ambrose assisted in the data interpretation and revised
and finalized the draft.

*Address correspondence to: Nahid Rianon, MD, DrPH,
Department of Internal Medicine, McGovern Medical School
at UTHealth, 6431 Fannin, Houston, TX 77030. E-mail:
Nahid.J.Rianon@uth.tmc.edu

Journal of Clinical Densitometry: Assessment & Management of Musculoskeletal Health, vol. ■, no. ■, 1–7, 2017
© 2017 The International Society for Clinical Densitometry.
1094-6950/■:1–7/$36.00
http://dx.doi.org/10.1016/j.jocd.2017.05.016

1

ARTICLE IN PRESS

mailto:Nahid.J.Rianon@uth.tmc.edu
http://dx.doi.org/10.1016/j.jocd.2017.05.016


or low bone mass (3), both causing significant morbidity and
mortality, thereby contributing to the rising cost of health
care (3). One in seven community-dwelling older adults and
up to half of nursing home residents are prescribed antide-
pressants (4). SSRIs are the most commonly prescribed an-
tidepressants and are preferred over other antidepressants
for their favorable side-effect profile (5).

Current literature is inconclusive about the associa-
tion between the use of SSRIs and osteoporosis (6–9).
Except for the Study of Osteoporosis Fracture, which re-
ported associations between SSRI use and faster rate of
bone loss in elderly women (age ≥65 yr) (7), most of the
contradictory studies (Geelong Osteoporosis Study, The
Study of Osteoporotic Fractures study, and Study of
Women’s Health Across the Nation study) investigated as-
sociations between SSRI use and BMD in women of
younger age, including both pre- and postmenopausal ages
(6,8,9).A clear need of further research to confirm the con-
troversial questions of the deleterious effects of SSRI use
on bone loss in older women (>60 yr old) was thus re-
ported in a systematic review (1). In addition to the con-
flicting results, the published studies reporting associations
between SSRI use and BMD investigated this question
among community-dwelling individuals who are at no more
than the expected risk of age-related bone loss. Thus, it is
unclear if the conflicting reports of the deleterious effects
of SSRI on BMD are due to variances in bone health status
of the patient populations tested. We evaluated the rela-
tionship between the use of SSRI and BMD in the femoral
neck and the lumbar spine in a cohort of elderly women
(≥60 yr old), who were deemed at very high risk of fragil-
ity fracture by their primary care physicians because of low
BMD and were referred to a geriatric osteoporosis clinic
for further evaluation and management of low bone mass
or osteoporosis or fragility fracture. The contribution from
the present study is important to the existing pool of lit-
erature because the effect of SSRI use on BMD needs to
be carefully examined in various patient populations, and
until then, primary care physicians, psychiatrists, or geri-
atricians should be vigilant while prescribing SSRI on a long-
term basis to their elderly patients.

Methods

Setting
In the present study, we included patients who were

deemed at high risk of fragility fracture.These patients were
referred to the geriatric osteoporosis clinic, a specialty clinic
established to improve the skeletal health in the elderly,
where they are evaluated and treated by a geriatric bone
expert. Data on these patients were abstracted from a da-
tabase generated through a quality improvement study ap-
proved by the Institutional Review Board of the University
of Texas Health Science Center at Houston. Because of the
limited number of male subjects meeting the inclusion cri-
teria, only women were included in this analysis.

Design
The present study is a cross-sectional analysis of retro-

spectively collected data on all patients seen at the geri-
atric osteoporosis clinic from August 2010 to April 2015.
Electronic medical records were reviewed to extract data
on the variables of interest: age, gender, race/ethnicity, body
mass index (BMI), height, weight, use of SSRI, BMD mea-
surements, and other comorbid illnesses. Clinical records
of BMD as reported by radiology reports in patients’ charts
were used to collect data on femoral neck and spine BMDs
and bone mass. We defined SSRI by the Food and Drug
Administration-approved list of medications that are in clini-
cal use for depression, for example, citalopram, escitalopram,
fluoxetine, paroxetine, and sertraline.

Analysis
All analyses were performed using the software IBM

SPSS version 21 (Taylor & Francis, 2013, Columbia, MO).
The Shapiro-Wilk test was performed on continuous vari-
ables to test for normal distribution. Independent sample
t tests were performed on continuous variables and chi-
square tests on categorical variables to test for differ-
ences between SSRI users and SSRI nonusers across
different variables, including age, gender, race, etc.The effect
of SSRIs on BMD was estimated using the general linear
model, with age, gender, race, osteoporosis treatment medi-
cations (past and present), and BMI as the covariates.Age,
gender, race, and BMI were chosen as covariates because
these are known to affect BMD. A p value that is smaller
than 0.05 was considered significant.

Results
A total of 250 women were seen in the Center for

Healthy Aging during the period August 2010 to April 2015.
Out of the total sample, 140 women had complete data on
BMD measurements. Of the total 140 women, 22 (15.7%)
used SSRI and 118 (84.3%) did not use SSRI. Table 1 shows
the baseline characteristics of this population. There were
no significant differences in age (p = 0.750) or ethnicity
(0.559). BMI was available for all the patients and was not
significantly different between the 2 groups (p = 0.506).
There was a significant difference between the 2 groups for
depression (p = 0.011). Other comorbid conditions such as
diabetes, hypertension, hypothyroidism, cancer, osteopo-
rosis, and dementia were similar between the 2 groups.The
2 groups, SSRI users and SSRI nonusers, did not differ sig-
nificantly for present treatment with osteoporosis medi-
cations (p = 0.823), past treatment with osteoporosis
medications (p = 0.170), use of calcium (p = 0.898), or use
of vitamin D (p = 0.143). There was no significant differ-
ence in the indicators of functional decline in the elderly,
such as living alone (p = 0.552), activities of daily living
(p = 0.358), history of fall (p = 0.635), dizziness (p = 0.181),
and gait abnormality (p = 0.369). There was no significant
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