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Abstract: Osteoporosis and depression are major health problems of crisis proportions in 

postmenopausal women. Researchers have established a relationship between bone loss and 

depression, although few studies have focused on postmenopausal women. The purposes of this 

integrative review were to synthesize and summarize the available literature on: 1) the associa-

tions between bone loss and depression in postmenopausal women; and 2) potential variables 

that impact the associations between bone loss and depression in postmenopausal women. After 

searching the databases PubMed, CINAHL, Embase, and the Cochrane library between 2007 

and 2017, 12 articles met the inclusion criteria. The majority of the included studies supported 

the relationship between depression and bone loss in postmenopausal women, although little 

information is offered as to why this relationship exists. This review summarizes the research 

that has been completed on depression and bone loss in postmenopausal women and identifies 

gaps in the literature. These findings will aid in the planning of future research and the develop-

ment of health care recommendations.
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Introduction
Osteoporosis and depression are both major causes of disability, morbidity, and mor-

tality throughout the world. Osteoporosis is a disease of low bone mineral density 

(BMD), or excessive bone loss, affecting 200 million women worldwide.1 Osteoporosis 

disproportionately affects postmenopausal women, with nearly 1 in 2 women over 

the age of 50 likely to experience an osteoporosis related fracture.2 In women over 

45, osteoporosis accounts for more days of hospitalization than diabetes, myocardial 

infarction, or breast cancer.3 Depression, which more commonly affects women 

throughout the life span, has been linked to reduced BMD.4–8 Postmenopausal women 

have an even greater risk of depression and during this same life stage risk losing a 

significant amount of bone mass.4,9

There have been several studies that draw a relationship between bone loss and 

depression, including multiple systematic reviews and meta-analyses.5–8 Although 

depressive symptoms and bone loss are connected, the reason for this relationship has 

not been identified. As illustrated in Figure 1, the main theories for this connection 

include etiologies that are: 1) physiological; 2) behavioral; and/or 3) medical.9 An exam-

ple of a physiological theory is that depression activates the hypothalamic–pituitary 

axis with effects such as increased levels of cortisol that have known deleterious effects 

on bone. An example of a behavioral theory of this connection is that depression 
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reduces physical activity level, thus decreasing bone mass. 

An example of a medical theory on the link between these 

variables is that certain medications or illnesses such as rheu-

matoid arthritis may have relationships to both osteoporosis 

and depressive symptoms. In addition to these theories are 

several covariates and potential mediators that could explain 

the relationship such as low vitamin D, which is related to 

both depression and osteoporosis.10 A relationship has been 

established between bone fracture and depression, falls and 

depression, and bone loss and antidepressant use.11–13 Each 

of these connections has different proposed mechanisms, 

but for the purposes of concision will not be included in 

this review.

Although there is an established relationship between 

bone loss and depression, few studies have focused on post-

menopausal women. The purposes of this integrative review 

were to synthesize and summarize the available literature 

on: 1) the associations between bone loss and depression 

in postmenopausal women; and 2) potential variables that 

impact the associations between bone loss and depression 

in postmenopausal women. Integrative reviews provide a 

summative picture of a phenomenon by synthesizing the 

available literature and have the benefit of including stud-

ies that use a variety of measuring instruments and varying 

methodologies.14 By conducting this review, we summarize 

the research that has been completed on depression and 

bone loss in postmenopausal women as well as identify 

gaps in the literature. These findings will aid in the plan-

ning of future research and the development of health care 

recommendations.

Bone in postmenopausal women
Bone remodeling is a coordinated process between bone 

resorbing osteoclasts and bone forming osteoblasts to 

maintain skeleton homeostasis and healthy bone mass.15 

Osteoblasts and osteoclasts are regulated by many factors, 

including various hormones, nutrients, and physical activity. 

Menopause and the loss of estrogen are associated with rapid 

bone loss. Estrogen is integral to maintaining the osteoblast/

osteoclast balance in women. Without a balance between 

osteoblasts and osteoclasts, osteoclasts resorb bone at a rate 

faster than the body can replenish bone leading to conditions 

such as osteopenia (reduced bone mass) and osteoporosis 

(severe bone mass reduction leading to brittle bones and 

increased risk of fracture). While estrogen is a critical element 

in bone turnover, additional factors that are known to affect 

bone are often present in postmenopausal women including 

vitamin D deficiency, increased levels of parathyroid hor-

mone (PTH) secretion, and changes in physical activity and 

skeletal loading.16–18 Current first-line treatments for bone 

loss are lifestyle changes including physical activity, dietary 

changes, appropriate vitamin D and calcium supplementa-

tion, and pharmaceutical bisphosphonates that increase bone 

mass through suppression of osteoclasts.19

Most studies that are available on depression and bone 

loss are not focused on postmenopausal women, even though 

postmenopausal women have depression prevalence rates as 

high as 25%20 and are the most likely population to experi-

ence bone loss.21 As discussed, estrogen is a critical variable 

to bone homeostasis, but is also a critical variable in mood 

and depressive symptoms. Menopausal women have an 

increased likelihood of reporting depressive symptoms dur-

ing this life phase.11 Taking these factors into consideration, 

we would expect that the bone loss–depression connection 

would be more pronounced since the two conditions tend 

to have high prevalence rates in postmenopausal women. 

Alternatively, the osteoporosis–depression connection could 

be less pronounced in postmenopausal women since the 

covariate of sex hormone depletion has been introduced, 

perhaps blunting the actual, yet to be determined, linking 

variable between depression and bone loss.

Previous reviews
To the authors’ knowledge, there are no previous reviews on 

depression and bone loss in postmenopausal women. There 

are three major meta-analyses on depression and bone 

loss. Wu et al6 conducted a meta-analysis with 14 studies 

and found that depression was associated with decreased 

BMD at the lumbar spine and hip (-0.053 g/cm2, p=0.003; 
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symptoms
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Medical
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Gonadal hormones
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Figure 1 Some of the proposed variables in the relationship between depressive 
symptom and bone loss.
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and  -0.052 g/cm2, p=0.001). In Yirmiya and Bab’s5 

meta-analysis of 23 studies, there was a relationship between 

bone loss and depression, yet there was only a small effect 

size (d=standardized mean difference) for this relationship 

(d=-0.23, p,0.001). When reanalyzed by sex, the effect 

size was larger in women than in men (d=-0.24 vs d=-0.12), 

and even larger among premenopausal women than in 

postmenopausal women (d=-0.31 vs d=-0.12). Cizza et al7  

analyzed 33 articles and found that in individuals with 

depressive symptoms there was a 4.73% reduction of BMD 

at the spine (p,0.0001, n=16 studies), a 3.53% reduction of 

BMD at total femur (p,0.001, n=13 studies), and a 7.32% 

reduction of BMD at femoral neck (p,0.0005, n=8 studies). 

Although their sample included both males and females, they 

found that the reduction at the spine was only significant in 

females. There appears to be a definitive connection between 

bone loss and depressive symptoms, although this link has 

not been explored in a literature review focused exclusively 

on postmenopausal women.

Materials and methods
Search methods
The databases MEDLINE for PubMed, CINAHL, Embase, 

and the Cochrane library were searched by two abstrac-

tors with the search terms “‘bone loss’ AND ‘depression’ 

AND ‘postmenopausal women’”, as well as “‘osteoporosis’ 

AND ‘depression’ AND ‘postmenopausal women’”, and 

“‘osteopenia’ AND ‘depression’ AND ‘postmenopausal 

women’”. Results were limited to articles published in 

the previous 10 years of literature (2007–2017) to include 

the most up-to-date resources and to focus on studies that 

have been conducted since the previously mentioned meta-

analyses. Additionally, we handsearched the reference lists 

from the selected citations to ensure inclusion of appropriate 

articles. The article selection process we used is outlined in 

Figure 2. Inclusion criteria for articles were: English lan-

guage, postmenopausal women as the population of study, 

osteoporosis or BMD as variables of study, and depression 

or depressive symptoms as variables of study. Exclusion 

criteria included articles solely about antidepressants and 

bone loss, depression and falls, articles where the majority of 

the population was taking an antidepressant medication, and 

articles with data solely on depression and fractures without 

information on osteoporosis or BMD. To appraise the qual-

ity of the studies to be included, we used four prompts for 

informing judgments about quality22: 1) Are the aims and 

objectives of the research clearly stated? 2) Is the research 

design clearly specified and appropriate for the aims and 

objectives of the research? 3) Do the researchers provide a 

clear account of the process by which their findings we repro-

duced? 4) Do the researchers display enough data to support 

their interpretations and conclusions? 5) Is the method of 

analysis appropriate and adequately explicated?

Search outcome
We found 12 articles that met the inclusion criteria for the 

literature review.23–34 The author, year, design, population, 

measure of bone mass, measure of depression, country of 

study, and whether a relationship between depression and 

bone was confirmed in the study are outlined in Table 1.

Characteristics of included studies
Geography
The geographical locations of the included studies were 

limited including 5 studies were from Asia, 4 studies were 

from Europe, and 3 studies from the United States.

Measure of depressive symptoms
The majority of the studies in this review used a screening tool 

to measure depressive symptoms. A screening tool indicates 

if a subject has experienced depressive symptoms, whereas 

the gold standard for measuring depression is a health care 

provider’s diagnosis of Major Depressive Disorder (MDD). 

Atteritano et al28 used a health care provider’s diagnosis as 

inclusion criteria and found an association between MDD 

Figure 2 Selection of articles for inclusion in the literature review.
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and decreased BMD. Rauma et al26 examined life satisfac-

tion as their measure of depression as well as subject’s report 

of hospitalization for depression. The remaining studies 

used depression screening tools. Although not all subjects 

included in this review had a diagnosis of MDD, all studies 

included a measure of depressive symptoms.

Measure of bone mass
All but 2 studies used in this review measured BMD using 

dual-energy X-ray absorptiometry (DXA). Lasaite and 

Krasauskiene31 and Tolea et al34 included women who had 

a physician diagnosis of osteoporosis in their sample, yet 

neither of these studies reported how they measured bone 

in their control group. Lasaite and Krasauskiene31 found no 

association between a diagnosis of osteoporosis and depres-

sive symptoms in their small sample, whereas Tolea et al34 

found a relationship between diagnosis of osteoporosis and 

depressive symptoms in their large sample. The choice of 

measure for bone is significant in interpreting the findings.

Results and discussion
All but one study24 in this review had a primary objective to 

establish a relationship between depressive symptoms and 

bone loss in a population of postmenopausal women, and 9 

of the 12 included studies confirmed this connection.

Studies that found an association 
between bone loss and depression
Diem et al33 conducted a longitudinal analysis of postmeno-

pausal women in the USA with approximately 4.4 years 

between DXA scans. In the analysis that excluded antidepres-

sant users, women who were depressed (Geriatric Depres-

sion Scale .6, n=140) experienced greater bone loss at the 

total hip than nondepressed women (Geriatric Depression 

Scale ,6, n=3,568) (-1.07%/yr vs -0.69%/yr; p,0.001).

Erez et al30 studied 128 postmenopausal women in Israel. 

Women completed the Zung Depression Rating Scale and a 

DXA and were divided into 3 groups for statistical analysis: 

osteoporosis (n=33), osteopenia (n=61), and normal BMD 

Table 1 Characteristics of included studies

Study Study design Measure of 
bone mass

Measure of 
depression

Country Depressive symptoms and 
bone loss relationship?

Bener et al,23 2016 Cross-sectional analysis, 
1,650 PM women

DXA BDI Qatar Yes

Gokosmanoglu et al,24 
2016

Quasi-experimental, 
88 women with PM OP

DXA BDI Turkey Yes

Seven et al,25 2016 Cross-sectional, 91 PM 
women

DXA Hamilton Anxiety 
and Depression

Turkey No

Rauma et al,26 2014 Cross-sectional (n=2,167) 
and longitudinal analysis 
(n=1,147) of PM women

DXA LS 4 item scale, 
hospitalization

Finland Yes

Xu et al,27 2014 Cross-sectional, 100 PM 
women

DXA Hamilton Anxiety 
and Depression

People’s 
Republic of China

Yes

Atteritano et al,28 2013 Cross-sectional, 50 PM 
women with MDD and 
50 PM matched control

DXA, US 
bone

DSM-V by physician 
for at least 2 years

Italy Yes

Bistrović et al,29 2012 Cross-sectional, 113 peri- 
or PM women

DXA BDI Croatia No

Erez et al,30 2012 Cross-sectional, 128 PM 
women

DXA Zung Self-depression 
Rating Scale

Israel Yes

Lasaite and 
Krasauskiene,31 2009

Cross-sectional, 31 PM 
women with OP and 
29 matched controls

Self-report 
of physician 
diagnosis OP

POMS and Hospital 
Anxiety and 
Depression

Lithuania No

Spangler et al,32 2008 Longitudinal, 6,441 PM 
women

DXA Burnam’s scale for 
depression

USA Yes

Tolea et al,34 2007 Cross-sectional, 1,350 
Mexican American PM 
women

Self-report 
of physician 
diagnosis OP

Center for 
Epidemiologic Studies 
Depression Scale

USA Yes

Diem et al,33 2007 Longitudinal analysis, 
3,708 PM women

DXA Geriatric Depression 
Scale

USA Yes

Note: Studies included in the literature review on the relationship between depressive symptoms and bone loss in postmenopausal women.
Abbreviations: BDI, Beck Depression Inventory; DSM-V, Diagnostic and Statistical Manual of Mental Disorders, fifth edition; DXA, Dual-energy X-ray absorptiometry; LS, life 
satisfaction; MDD, Major Depressive Disorder; OP, osteoporosis; PM, postmenopausal; POMS, Profile of Mood States; US, ultrasound.
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(n=34). Only 3 women in their sample reported antidepressant 

use (1 with osteoporosis and 2 with normal BMD). The 

researchers found a negative correlation between depression 

and BMD at the left hip (depression effect size on BMD left 

hip β=-0.30; p,0.05; effect size of depression on left hip 

T score β=-0.23; p,0.05); and right hip (effect size of 

depression on BMD in units and T score left hip β=-0.28; 

p,0.05). There was no significant relationship between 

depression and BMD at the spine.

Xu et al27 studied 100 postmenopausal women in China. 

Women completed the Hamilton Anxiety and Depression 

Scale and underwent lumbar and hip DXA. They found 

significant differences in the lumbar and hip BMD between 

the mild depression group (n=36) and control group (n=50) 

and between severe depression group (n=14) and control 

group (p,0.05). Overall depression scores were negatively 

related to lumbar BMD (γ=-0.591; p,0.05), and hip BMD 

(γ=-0.474; p,0.05).

Rauma et al26 conducted a longitudinal analysis that 

included 1,147 women out of an original sample of 2,167 

postmenopausal women from Finland who underwent femo-

ral neck DXA scan and a life satisfaction screening 10 years 

apart. The 4-item life satisfaction scale that was used has been 

correlated with the Beck depression inventory (BDI).35 The 

authors also included participant hospitalization for depres-

sion as an indicator of depression, although this number was 

low (n=11), it was shown to reduce BMD by 0.5% annually. 

In the baseline analysis, 9.7% of the population was using 

antidepressants, although the authors found no significant cor-

relation between antidepressant use and BMD. The authors 

found that women who had improved life satisfaction scores 

over the 10 years had the least amount of bone loss (-0.28% 

BMD femur annual loss) compared to those whose life satis-

faction deteriorated (-0.53% BMD femur annual loss).

Bener et al23 studied 607 Arab postmenopausal women in 

Qatar. Women were excluded if they were using antidepres-

sants. Women were administered the BDI and DXA at the 

lumbar spine, and right and left femur. The authors found 

that postmenopausal women with depression (n=144) were 

likely to have a higher rate of bone loss and osteoporosis than 

nondepressed postmenopausal women. Women who were 

depressed and had a diagnosis of osteoporosis had reduced 

T scores and Z scores (-2.615, -0.015, p,0.001) compared 

to women with osteoporosis without depression (-1.835, 

0.07, p,0.001). Women with osteopenia and depression 

had reduced T scores and Z scores (-2.475, -0.12, p,0.001) 

compared to women with osteopenia who did not have 

depression (-1.646, 0.05, p,0.001).

Atteritano et al28 studied 50 postmenopausal Italian 

women with MDD who were not on antidepressants and 

50 controls who were postmenopausal women without 

MDD matched for age, body mass index, menopausal 

age, and smoking habits. Women with MDD had signifi-

cantly reduced BMD compared to women without MDD 

in all measured areas (eg, femoral BMD (g/cm2) 0.71 vs 

0.58, p,0.001).

Spangler et al32 found no difference between measures 

at baseline and 3 year BMD between depressed and non-

depressed postmenopausal women (as measured by the 

Burnam’s scale for depression) in their larger sample 

(n=6,441). When the sample was analyzed excluding women 

on antidepressants, there was a statistically significant dif-

ference in whole-body BMD associated with depressive 

symptoms (-0.0036 g/cm2; p=0.05). No differences were 

reported between depressed and nondepressed women for 

BMD at the hip or spine. Limitations in this study included 

that depression was only measured at baseline, and that the 

number of depressed women not taking antidepressants was 

a small subset of the population (n=369).

Tolea et al34 studied 1,350 Mexican American community 

dwelling postmenopausal women and analyzed 7 years of 

prospective data on depressive symptoms using the Center 

for Epidemiological Studies Depression Scale and self-

reported diagnosis of osteoporosis. Of this sample, 7.8% 

of the sample was on antidepressants.34 The researchers 

found that depressive symptomatology was predictive for 

self-reported osteoporosis (odds ratio: 1.42; 95% CI: 1.05, 

1.92) and when controlled for other significant predictors 

(odds ratio: 1.39; 95% CI: 1.02, 1.91).34

Changes to depression scores through 
bisphosphonate
Gokosmanoglu et al’s24 study had a different design than 

the rest of the included studies. Women in their study were 

given an intervention of once yearly bisphosphonate (zole-

dronic acid). Changes in BMD and depression as measured 

by the BDI were examined 12 months after the intervention. 

The sample included 88 postmenopausal women in Turkey 

without psychiatric disease, and with no reported use of 

antidepressants. Bisphosphonates are known to improve 

BMD, which they did in this study, but no other studies to 

our knowledge have studied the effects of bisphosphonate 

use on depression or quality of life scores. The BDI, where 

higher scores correlate with greater depressive symptoms, 

were reduced at the same time BMD improved (BDI: 

16.51–13.42, p=0.001).

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of Women’s Health 2018:10submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

6

Mollard et al

Studies that did not find an association 
between bone loss and depression
There were 3 studies that found no association between 

depressive symptoms and bone loss in their sample of post-

menopausal women.25,29,31 Bistrović et al29 study was the only 

sample to include both perimenopausal and postmenopausal 

women, and women with a diagnosis of depression prior 

to the study were excluded. These study criteria may have 

affected the association between depression and bone loss. 

In Seven et al’s25 study of 91 postmenopausal women, there 

was no significant association between depressive symptoms 

through the Hamilton Anxiety and Depression Scale and 

BMD. The majority of Seven et al’s25 sample were osteopenic 

or normal instead of osteoporotic, and this may also have 

affected the results of the study.

Variables related to bone loss and 
depression
As previously discussed, and outlined in Figure 1, there are 

multiple variables to consider in the relationship between 

depression and bone loss. These variables fall within the 

overarching theories that are 1) physiological, 2) behavioral, 

or 3) medical. In this literature review, there were relatively 

few variables of consideration in the depression bone 

loss connection. Physiological variables in the included 

studies were vitamin D,23,24,28 hormonal levels,25,27 PTH,24,28 

and cortisol.28 The only behavioral variable included was 

physical activity, and the only included medical variable 

was bisphosphonates.

Physiological
Vitamin D
Vitamin D is a fat-soluble vitamin synthesized through 

sun exposure that is critical to bone absorption of calcium 

and necessary for healthy bone. Women with osteoporosis 

or osteopenia are known to have low vitamin D levels.36 

Vitamin D depletion has been linked to depression and has 

been proposed as a potential reason individuals experience 

Seasonal Affective Disorder.37,38 Seasonal Affective Disorder 

includes depressive symptoms more common in the winter 

months when individuals are less likely to venture outdoors. 

Depressive symptoms at any time of the year may reduce 

sun exposure, and modern lifestyle puts most individu-

als at risk for low vitamin D. Conversely, the vitamin D 

depression connection may have little to do with the sun 

and be related to another mediating factor. Nevertheless, 

low vitamin D levels are associated with both bone loss and 

depression. In Bener et al’s23 analysis, women were divided 

into depressed vs nondepressed groups and it was found that 

depressed women had both lower BMD and lower vitamin D. 

Atteritano et al28 found that women with MDD had signifi-

cantly lower vitamin D levels and lower BMD, but did not 

measure relationships between vitamin d and depression. 

Gokosmanoglu et al24 found that 12 months after adminis-

tration of a bisphosphonate, both depressive symptoms and 

vitamin D were improved. These researchers also did not 

examine relationships between vitamin D and depression.

Gonadal hormones
In postmenopausal women, the natural declines of sex hor-

mones, most specifically estrogen, have significant effects 

on both physiological and psychological systems. While 

many other sex hormones have an effect on bone, the loss of 

estrogen is thought to be one of the most significant factors.39 

Estrogen regulates bone turnover partially through its inhibi-

tion of osteoclasts.36 Estrogen has also been associated with 

depression in women throughout the life span and has been 

indicated as related to premenstrual dysphoric disorder, 

postpartum depression, and postmenopausal depression.40 

During menopause, a woman experiences a more definitive 

loss of estrogen, and during this time her likelihood of hav-

ing depressive symptoms increases. Xu et al27 found that 

women with low BMD had higher depressive symptoms 

(both mild and severe depression) and had significantly 

lower estrogen compared to women with healthy BMD. 

Seven et al,25 who found no relationship between BMD and 

depressive symptoms, also studied hormonal variables but 

found no differences in BMD results according to levels of 

estrogen, dehydroepiandrosterone (DHEA), follicle stimu-

lating hormone, and luteinizing hormone for either BMD or 

depressive symptoms.

Parathyroid hormone
PTH regulates calcium in the body by removing calcium from 

bones. Elevated levels of PTH and hyperparathyroidism are 

known causes of osteoporosis.41 PTH has also been related 

to depression and decreased quality of life. In patients in 

whom the parathyroid glands have been removed, there is 

evidence that psychological symptoms such as depression 

have been reduced.42 In this review, PTH was only mea-

sured in 2 studies. Atteritanto et al28 found that depressed 

women with low BMD had increased PTH. The researchers 

concluded that depression is a risk factor for bone loss, and 

they theorized that depression contributes to osteoporosis 

pathogenesis through PTH. Gokosmanoglu et al24 found 

that after bisphosphonate administration, PTH decreased 
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(as would be expected) and that BMD increased and depres-

sive symptoms decreased.

Cortisol
Cortisol is produced by the adrenal glands and is known to 

have a negative effect on BMD by increasing bone resorp-

tion and decreasing bone formation. Hypercortisolism and 

the use of glucocorticoid drugs are indicated in osteoporosis 

pathogenesis.43 Cortisol is secreted by the body in response 

to stress and is associated with depression. Depressed indi-

viduals have higher peaking cortisol levels that do not level 

off appropriately throughout the day.44 In this circumstance, 

the directionality of the relationship between cortisol and 

depression has not been determined. Only one study in our 

review studied cortisol as a variable.28 This study did not 

find a significant difference between urinary cortisol levels 

between depressed and nondepressed women. The authors 

therefore ruled cortisol out as a potential mediator between 

the relationship they discovered between BMD and depres-

sive symptoms.28

Behavioral
Physical activity
Physical activity is known to improve both depressive symp-

toms and BMD.45,46 Atteritanto et al28 found no differences 

between reported physical activity and depressive symptoms 

or BMD. Rauma et al26 used grip strength as a measure of 

physical activity and found that decreased grip strength was 

associated with decreased life satisfaction and decreased 

BMD. When adjusting for grip strength, the relationship 

between life satisfaction and BMD weakened, highlight-

ing that a potential connective variable between depressive 

symptoms and BMD may be physical activity.

Medical
Bisphosphonates
Bisphosphonates are a first-line pharmacological treatment 

for osteoporosis in postmenopausal women. Bisphosphonates 

are believed to work by inhibiting the resorption of bone and 

by allowing for proliferation of new bone.47 Gokosmanoglu 

et al24 found that the administration of a once yearly bispho-

sphonate (zoledronic acid) increased BMD and decreased 

depressive symptoms at a 12-month follow-up. The authors 

did not attempt to find an association between these variables 

in this quasi-experimental designed study. There is currently 

no research linking bisphosphonates to reduced depressive 

symptoms; however, it is expected that BP will increase 

BMD. Rauma et al26 found that women with increased life 

satisfaction were more likely to have higher BMD, and that 

women taking bisphosphonates were more likely to report 

increased life satisfaction.

Recommendations
Although several physiological, behavioral, and medical 

processes have been theorized in the relationship between 

bone loss and depression, very few have been examined in the 

literature. The majority of the studies included in this review 

supported a relationship between bone loss and depressive 

symptoms in postmenopausal women. Nearly all studies 

were observational. The only study that was experimental 

did not include a control group.24 Many studies were pilot or 

small sample studies with the simple goal of establishing a 

relationship between bone loss and depressive symptoms in 

postmenopausal women. Other variables that were mentioned 

in the included studies were, in general, not studied in the 

context of the bone loss–depression relationship. Previous 

reviews and meta-analysis have confirmed there is an associa-

tion between depressive symptoms and bone loss; however, 

further research is needed in larger samples to solidify this 

relationship in postmenopausal women and to examine why 

the relationship exists.5–7

Recommendations for future research
There were several variables accounted for in the articles 

included in this review, but very few of these variables 

were examined within the depression bone loss relationship. 

Vitamin D and physical activity are of particular interest 

since they each have known associations to both depression 

and bone loss in postmenopausal women. Study of physical 

activity, as a covariate, should include objective measures 

including the use of wearable activity monitoring devices. 

PTH involvement in the bone loss–depression relationship 

is an area that needs further consideration and study.

The finding that a bisphosphonate may be related to an 

improvement in depressive symptoms is novel. In regard to 

the proposed bidirectional relationship between bone loss 

and depressive symptoms, the improvement in depression 

related to administration of a drug that targets bone lends 

itself toward the theory that bone loss may cause depressive 

symptoms. If further studies confirm that bisphosphonates 

decrease depressive symptoms, the theory that bone signaling 

may have a causative effect for depressive symptoms instead 

of depressive symptoms having an effect on bone should be 

considered further. How improving bone through the use of 

bisphosphonates or other interventions can improve mood 

and cognitive variables is an area in need of study.
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Although several countries were included in this study, 

the majority of the countries in the world were not repre-

sented. Although multiple races and ethnicities were rep-

resented, further studies on the differences between race, 

ethnicity, and geographic location in the depression bone 

loss relationship are needed.

Overall, the amount of research available on this topic 

is limited. Due to the discovery that antidepressants reduce 

bone mass, the research has shifted away from the depressive 

symptoms and bone loss connection, especially in postmeno-

pausal women who experience these co-occurring conditions 

more than any other population. Further research is needed 

with large samples sizes with prospective designs to solidify 

these relationships.

Recommendations for clinical practice
Osteoporosis and osteopenia are often considered silent 

diseases with no symptoms until a woman experiences a 

fracture. The findings in this review suggest that depressive 

symptoms are indicative of bone loss. Clinicians evaluating 

their postmenopausal patients for bone loss should consider 

depressive symptoms in their patients as a potential risk 

identifier for osteopenia or osteoporosis, and then investigate, 

diagnose, and treat as indicated.

Conclusion
Emerging evidence indicates that bone loss is connected to 

depressive symptoms in postmenopausal women. Further 

research is needed to solidify this connection, and additional 

covariates and mediators need to be explored. Bisphos-

phonates as a treatment for both depressive symptoms and 

improvement of bone deserves further study in larger groups. 

Vitamin D, physical activity, and PTH, which are well studied 

in bone loss, should be examined through a lens that includes 

their association to depressive symptoms. Although the link 

between depressive symptoms and bone loss in postmeno-

pausal women has not been determined, clinicians should 

consider depressive symptoms in a postmenopausal woman 

as an indicator for further exploration of her bone health.
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