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BA2, Justina Laurence Ray, BA2, Emily Pott, BS2, Sarah Chung, BA2, and Steven P. Roose, 
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1College of Physicians and Surgeons, Columbia University, New York, NY USA

2New York State Psychiatric Institute, New York, NY USA
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Abstract

Depression in later life is a severe public health problem, associated with higher rates of mortality, 

suicide, and dementia. Effectiveness of treatment is limited by the failure to deconstruct the 

heterogeneity of the illness and because diagnostic criteria, pathophysiological models, and 

treatment algorithms for depression are primarily based on studies of younger adults even though 

symptoms of the illness and physiology of the patient change with age. Thus, understanding how 

aging interacts with depressive illness may elucidate endophenotypes of late life depression with 

different clinical manifestations and underlying mechanisms that can then be targeted with more 

personalized approaches to treatment. This paper proposes a model for the critical confluence 

between depression and frailty, a high-risk morbidity and mortality syndrome of later life. This 

model hypothesizes that characteristics of frailty in adults with late life depression represent the 

clinical manifestation of greater biological aging and their presence in the context of a depressive 

illness exposes elders to deleterious trajectories. Potential common biological substrates that may 

result in the manifestation of the depressed frail phenotype including mitochondrial functioning, 

dopaminergic neurotransmission, and inflammatory processes and implications for the assessment 

and treatment of adults with late life depression are discussed. As society continues to live longer, 

the preservation of the quality of these added years becomes paramount, and the combined impact 

of depression and frailty on the preservation of this quality warrants the attention of clinical 

researchers and physicians.
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By the year 2030, there will be 65 million Americans over the age of 65, and older adults 

will represent 22% of the population. In the same time period, the number of Americans 85 

and older will more than double. (www.cdc.gov/nchs/data/hus/hus10.pdf) Although people 

are living longer, the quality of these years is impacted by the increased prevalence of 

illness. Indeed, 25% of individuals over the age of 65 are considered in fair or poor health, 

so identifying the syndromes and diseases that result in the greatest decrements in the 

quality of these latter years is of the utmost importance for individuals, families, and society 

as a whole.

One of the most prevalent, disabling, and lethal disorders of late life is depression, as over 

15% of community dwelling older adults report clinically significant depressive symptoms.1 

Adults with late life depression (LLD) tend to respond poorly to available treatments and 

thus incur massive personal, social, and economic cost.2,3 Depression in later life is 

associated with increased risk falls, incident disability, and mortality.4,5 Part of the reason 

for these treatment failures in older adults may be the fact that diagnostic criteria, 

pathophysiological models and treatment trials of depression are primarily based on studies 

of younger adults, even though the symptoms and underlying physiology change with 

age.6–9 Thus, understanding how aging interacts with depressive illness in later life may 

elucidate different endophenotypes of LLD with different clinical manifestations and 

underlying mechanisms that can then be targeted with more personalized approaches to 

treatment.

Researchers have identified a constellation of clinical characteristics that include weakness, 

low activity level, slowed gait speed, fatigue, and unintentional weight loss that together 

define the syndrome of frailty, a physiological state of increased vulnerability associated 

with increased morbidity and mortality risk in later life. These declines across multiple 

physiologic systems10 develop incrementally, with weakness and slowness emerging early in 

the process and weight loss and fatigue representing a final pathway towards frailty.11 

Frailty characteristics are prevalent in community dwelling elders, more often observed in 

women and in individuals who are socially isolated or who live in socioeconomically 

disadvantaged communities.12 Frailty is associated with falls, hospitalizations, disability, 

and death.10 Thus, as with depressive illness, the presence of frailty in later life predicts dire 

outcomes.

It should be noted that there are two prevalent definitions and models of frailty. The one 

described above (the Fried phenotypic model) defines frailty as a biologic syndrome of 

decreased reserve and resistance to stressors. Although associated with comorbidity and 

disability, the syndrome of frailty is separable from these constructs. This syndrome can be 

operationalized via specific clinical characteristics that represent dysfunction in multiple 

pathophysiological systems. By assessing these characteristics, researchers and clinicians 

can identify the underlying mechanism associated with these deficits, and target these 

mechanisms to improve the clinical trajectory for these frail individuals. The second model 
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defines frailty as an accumulation of deficits, and as such a frailty index can be calculated 

based on the occurrence and severity of 70 different deficits.13 These deficits include 

medical diseases, deficits in activities of daily living, and physical signs based on clinical 

and neurological examinations. This model considers frailty in absolute and relative terms, 

and allows for the easy quantification of vulnerability to adverse outcomes (i.e. mortality, 

institutionalization, health services usage) in older individuals. Although both models have 

their merit, the Fried phenotypic model provides specificity both in terms of clinical 

presentation and mechanistic identification. As such, it is more applicable to a personalized 

medicine approach with our patients.

The critical confluence of depression and frailty was pointed out over a decade ago14 with 

the suggestion of a need for a multidisciplinary approach to the study of LLD. In particular, 

the overlap between LLD and frailty was noted, with symptoms common to both LLD 

(psychomotor slowing, weight loss, decreased activities, low energy) and frailty (low energy, 

decreased leisure activities, decreased walking speed, weight loss). Unfortunately, the study 

of LLD has remained the bailiwick of psychiatry and geropsychology, while the study of 

frailty has remained the focus of geriatricians and epidemiologists. Only recently have 

researchers begun to focus on the combined depressed frail phenotype as a high risk, 

vulnerable population of elders (Figure 1). The purpose of this paper is not to provide a 

standard review of the relationship between depression and frailty which has been done 

previously,15,16 but rather to propose a model for the depressed frail phenotype that 

elucidates the nature of the association and the potential biological pathways that explain 

this association, thereby setting a research agenda focused on the assessment and treatment 

of this high risk phenotype.

The Relationship Between Frailty and Depression

There are many possible ways to model the relationship between frailty and depression 

(Figure 2 A–C). As stated by Katz in 2004,14 “…it is possible to make a case for each of 

these conditions as a cause, consequence, or comorbidity of the other. It is also possible to 

argue for their congruence.” Determining which model of the relationship between frailty 

and depression is most supported by the data has both etiological and treatment implications.

First, the two conditions may be unrelated to each other but frequently coexist because they 

both are more prevalent in the elderly, similar to cataracts and arthritis for instance (Figure 

2A). If two conditions were simply serendipitously comorbid, appropriate treatment plans 

would consider each separately. The frailty characteristics would be treated with the 

nutritional counseling and/or exercise programs17,18 that have been shown to be successful 

in improving the physical abilities of frail or functionally limited older individuals. The 

depressive illness would be treated with antidepressant medications,19 psychotherapy 

(specifically cognitive behavioral therapy, interpersonal therapy, or problem solving therapy, 

all of which have been shown to be effective for the treatment of depression in late life),20 

or, if very severe, electroconvulsive therapy (ECT).

Another possible model for the relationship between frailty and depression is that they are 

not two separate disorders but rather different manifestations of the same disorder (Figure 
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2B).21 For example, depression is common in individuals with neurodegenerative diseases, 

and there is now evidence to suggest that depression is an early symptom of one particular 

neurodegenerative disease, Huntington’s disease, rather than an independent diagnosis.22 

This model appears possible given the preponderance of cross-sectional studies that 

highlight the co-occurrence or association between depression and frailty. Yet recently, 

researchers applying latent variable analytic methods to data from the Baltimore 

Epidemiologic Catchment Area Study23 concluded that late life depression and frailty 

although highly interrelated constructs are indeed distinct: Almost 70% of individuals 

classified as moderately depressed and 100% of individuals classified as severely depressed 

were considered frail. Although frailty and depression appear statistically distinct,24 

clinicians may question the meaningfulness of this distinction given the level of association 

between frailty and depression. In fact, depressed elders have greater levels of impairment 

compared to non-depressed elders across each frailty characteristic, and, depending on the 

frailty characteristic present, a different clinical course:6 The presence of slow gait or fatigue 

in the context of depression is associated with substantially higher rates of mortality in later 

life. Thus, not only is frailty more prevalent in depressed elders but also this comorbidity is 

associated with substantially worse clinical trajectories.

Given that frailty and depression are highly related and distinct constructs,6,23,24 each may 

be a risk factor for the development of the other (Figure 2C). If so the ordering of 

presentation of the phenotype and the specific characteristics of frailty that denote increased 

risk may identify different underlying endophenotypes of LLD with different etiologies that 

have treatment implications. If the depressive disorder precedes the characteristics of frailty, 

for example one could hypothesize that a depressed older adult becomes increasingly 

sedentary and socially isolated, thereby resulting in increased weakness, decreased energy, 

and slowed gait as well as the perpetuation of the affective symptoms of depressive illness 

including sadness, anhedonia, and helplessness. Thus the successful treatment of the 

depression itself may result in increased behavioral and social activation thereby increasing 

physical and social activity levels, improving muscle tone and strength in one’s lower 

extremities, improving the elder’s overall energy levels and thus reducing frailty.25 

Similarly, one could also imagine that the increased physical limitations or decreased 

independence accompanying specific characteristics of frailty would lead to a depressive 

disorder as a consequence of decreased social and physical engagement. In fact, recent 

findings support the bi-directionality of the depression-frailty relationship.26 Slow gait 

speed27 has been shown to be a risk factor for and a consequence of depression in later life. 

Using the longitudinal data from the Health Aging and Body Composition Study and 

controlling for demographic characteristics, medical comorbidity, inflammatory status, 

cognition, and body mass index, elevated depressive symptoms predict subsequent slow gait 

and slow gait predicts subsequent elevations in depression symptoms. Furthermore, the 

association between mortality and the trajectories of slow gait depend on the trajectories of 

depression.7 Similarly, slow gait and fatigue in the context of depression are associated with 

higher mortality6 and increased cardiovascular risk in later life.28 These studies are 

consistent with the conclusion that the relationship between frailty and depression is neither 

serendipitous nor represents different manifestations of the same disorder; rather there is a 
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clinically relevant and bidirectional association between characteristics of frailty and 

depression in later life.

Biological Substrates of the Depressed Frail Phenotype

Given the most likely bidirectional relationship between depression and frailty in later life 

and the increased mortality risk associated with the depressed frail phenotype, the 

identification of common biological substrates of the phenotype has potential implications 

for treatment of LLD. Over the last fifteen years, research has identified physiological 

changes associated with depressive disorders that are consistent with increased biological 

aging (defined as systemic aging beyond that which is expected for one’s chronological 

age).29–32 The proliferation of mitochondrial DNA damage or dysfunction, mitochondrial 

dysfunction associated with oxidative stress both in the brain and the periphery, and 

increased proinflammatory cytokines such as tumor necrosis factor alpha (TNFα) or 

Interleukin 6 (IL6) are associated with a cycle resulting in cellular senescence and 

apoptosis,33 major depression and other psychiatric illnesses,34,35 and decreased physical 

activities, slowing and mobility deficits, and decrements in energy capacity in older 

adults.36–39 Furthermore, depression in late life is associated with greater decrements in 

physical functioning. It appears to be this association, specifically in those elders with 

depression and either slow gait or fatigue, which results in increased morbidity and mortality 

risk. Thus we hypothesize that the characteristics of frailty in adults with LLD represent the 

clinical manifestation of overall biological aging and their presence in the context of a 

depressive illness identifies a subset of elders at risk for deleterious trajectories.6,7

The identification of a common biological pathway that explains the interaction between 

characteristics of frailty and LLD is critical, as this biological pathway may be the target for 

the development of more personalized treatment interventions. For instance, fatigue becomes 

more prevalent with advanced age and in the context of LLD is associated with increased 

mortality. In younger adults with depression however fatigue presents as “mental fatigue”, 

conceptualized as the result of dysfunction in the reward-network and thus applying this 

model into later life ignores the physiological changes with age that may account for the 

increased prevalence of fatigue.40 In fact, in older adults with depression the presentation of 

fatigue is more somatic (“physical fatigue”),41,42 and these differences may have 

implications for treatment; patients’ mental fatigue but not physical fatigue improves with 

antidepressant treatment in patients with chronic fatigue syndrome.43 What follows are 

candidate pathways that may result in the manifestation of the depressed frail phenotype and 

specifically the two characteristics of frailty that in the context of LLD incur increased 

mortality: slow gait and fatigue (Figure 3).

Mitochondrial function

Mitochondria44 are responsible for the majority of energy production in the body, 

specifically from oxidative phosphorylation. Changes in mitochondrial function are apparent 

with age, including decreased energy conversion of O2 uptake into adenosine triphosphate 

(ATP) generation, and reduced mitochondrial respiratory chain activity.32,45 Decreased 

mitochondrial capacity (ATPmax) and respiration46 are associated with reduced activity 

Brown et al. Page 5

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2017 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



levels and mobility37 and greater fatigability in later life.47 Mitochondrial dysfunction has 

also been identified in numerous neuroimmune and neurodegenerative diseases including 

multiple sclerosis and Parkinson’s disease, as well as depression.35,48–50 Muscle biopsies in 

younger adults with depression have shown decreased ATP production,51 and adults with 

depression had significantly impaired mitochondrial respiration in peripheral blood 

mononuclear cells compared with healthy controls, most strongly correlating with the 

symptom of fatigue.35 The deleterious cycle between diminished activity, mobility, and 

energy levels resembles the clinical presentation of some adults with LLD as well as those 

with the frailty syndrome.11,52 Mitochondrial bioenergetics may represent a common 

biological pathway that explains the interactive effect between depressive illness and 

specific characteristics of frailty on morbidity and mortality.

Dopamine

There is evidence that dopamine dysfunction plays a particularly important role in both 

cognitive and motor slowing. Researchers have observed53 a decrease in D2 receptor 

availability in both the caudate and the putamen in older adults. This decrease is associated 

with decreased motor speed (as assessed by finger tapping) and worsening in frontal 

functioning (as assessed by both the Stroop Color-Word task and the Wisconsin Card 

Sorting). Striatal dopamine levels in the elderly are only 40% of those in young adults,54 and 

D1/D2 receptor density as well as dopamine transporter expression decrease across the 

lifespan at a rate of approximately 10% per decade.39,55,56 Hickie and colleagues57 reported 

that decreased cerebral blood flow in the caudate nucleus in depressed adults was associated 

with psychomotor slowing on a choice reaction time task. Others have extended the 

association between decreased dopamine functioning in the basal ganglia and slowing 

beyond processing speed or finger tapping assessments to slow gait.56 Thus dopaminergic 

neurotransmission declines with age across multiple biomarkers (e.g., neurotransmitter 

levels, receptor density, DAT expression). It has been associated with both cognitive and 

motor slowing, and appears to underlie manifestations of the depressed frail phenotype 

including slowness and fatigue.

Inflammation

One shared biological characteristic between frailty and depression is a chronic 

inflammatory state. Low levels of pro-inflammatory markers such as IL-6 and TNFα are 

associated with low risk of frailty, while high levels of an acute phase protein such as C-

reactive protein (CRP) are associated with greater risk of frailty in late life.58 Likewise, high 

levels of IL-6, TNFα and CRP are associated with major depressive disorders and treatment 

resistance to some antidepressant medications.9,59 Chronic inflammation has been 

associated with low physical activity, diabetes mellitus, metabolic syndrome, and smoking, 

all risk factors associated with both frailty and vascular depression in late life. The presence 

of these comorbid factors may result in elevated levels of markers of inflammation in adults 

in the depressed frail phenotype (or vice versa), thereby setting in motion a cycle of physical 

decline resulting in frailty, depressive illness, medical comorbidity, and a chronic 

inflammatory state. A chronic inflammatory state can indirectly result in deficits in specific 

characteristics of frailty including low energy, slowing, and weakness. Animal models have 

demonstrated that pro-inflammatory cytokines increase muscle protein degradation,60 and 
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elevated inflammatory cytokines are associated with decreased muscle mass and strength in 

the elderly.31,61 Inflammatory processes also negatively affect the CNS, specifically 

dopaminergic function in the basal ganglia, which may result in depressive affect, fatigue, 

and cognitive and motor slowing.38 Similarly, increased reactive oxygen species production 

that results in mitochondrial dysfunction can result in or be a consequence of elevations in 

proinflammatory cytokines such IL6 and TNFα.49,62 Thus the inflammaging phenomenon 

can increase risk for each of the biological markers outlined.

Clinical Implications of the Depressed Frail Phenotype

The intersection between frailty and LLD has important implications for clinicians and 

researchers. Clinically, comprehensive assessment results in the formulation of more 

accurate treatment planning and can inform clinicians about the long-term trajectory of the 

patient. A comprehensive assessment, whether conducted by a psychiatrist, a neurologist, or 

a geriatrician, should include 1) the information necessary to make a DSM V diagnosis of a 

mood disorder and a measurement of severity, 2) the testing of cognitive function so that the 

specific cognitive deficit(s) experienced by a patient (episodic memory function, processing 

speed deficits, executive dysfunction) can be identified and the patient’s cognitive function 

properly classified (executive dysfunction, mild cognitive impairment, amnestic mild 

cognitive impairment), and 3) a review of vascular risk factors that let the clinician estimate 

the probability that the patient has ischemic cerebrovascular disease even in the absence of 

neurological findings and therefore may indicate the need for an MRI of the brain.

Given the data presented in this paper and the hypothesized model, an assessment of the 

characteristics of frailty should be added to this comprehensive strategy (Table 1). To 

include the assessment of frailty into the evaluation of the late life patient requires an 

assessment of gait speed, grip strength, level of fatigue, weight loss, and activity levels that 

can be accomplished in less than 10 minutes and requires very little extra measurement 

tools, with a dynamometer to assess grip strength the most elaborate device required for 

adequate assessment. Although walking speeds of .80 m/s is the criteria consistent with the 

frailty literature,63 a walking speed of less than 1 m/s has been shown to identify older adults 

at greater risk for both home-based and motor-based functional impairment and to denote 

elders at risk for poor outcome.7,64 An 18-foot space within a physicians office or hallway 

(measuring walking speed over 15 feet with space provided for initial acceleration) can 

provide a clinician with a measure of gait speed. If the assessment of grip strength via 

dynamometer is too cumbersome, the use of a measure such as the Short Physical 

Performance Battery (SPPB) with its domains of balance and chair stands will identify 

patients with musculature difficulties. The SPPB adequately identifies those individuals at 

risk for poor outcome, and a .5-point decrease in total SPPB score over time identifies those 

at increased risk for incident disability and falls.18,65 Similarly, the original frailty criteria 

used two items from the CES-D to identify those individuals with fatigue. Given the limited 

nature of these two items and the inherent confound of using items on a depression screen to 

identify significant fatigue, using other measures of fatigue and fatigability41,42,47,66 may 

provide physicians with a more useful assessment of the patients’ energy capacity, 

specifically distinguishing physical fatigue from an amotivational state. A brief new 

measure, the Pittsburgh Fatigability Scale,42 takes no more than five minutes to complete 
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and provides the clinician with information on the patient’s energy capacity to complete 

everyday tasks. The presence of fatigue, motor slowing or decreased strength (cut-offs can 

be found in the original operationalization of the syndrome of frail)10 may indicate a 

physical therapy consult, implementation of behavioral activation strategies, or an exercise 

intervention that improves energy and lower extremity strength.

The rating of depression and the length of the antidepressant trial may also be impacted by 

assessing and understanding the presence of frailty in depressed elders. Given the overlap 

between symptoms of LLD (psychomotor slowing, weight loss, decreased activities, low 

energy) and frailty (low energy, decreased leisure activities, decreased walking speed, 

weight loss), one could extrapolate that focusing on more affective symptoms may better aid 

in the identification of depression in this population.67 This could potentially avert the over 

diagnosis of depression in a nondepressed, frail population. Such a decision, however, would 

be hypothetical and could result in potentially negative consequences given that LLD can 

commonly present without the classic sadness symptom.68 Research should first examine 

the relationship between the prevalence of depressive symptoms in a nonfrail, intermediate 

frail, and frail population before such recommendations can be made. Relatedly, there are no 

studies examining the effect of antidepressant medication treatment on characteristics of 

frailty such as gait speed, fatigue, and weight loss. These somatic symptoms may not show 

improvements within the time frame of a standard eight-week antidepressant trial, and as 

such may require longer, extended trials to note these somatic improvements. This 

hypothesis however would need to be tested, as there is currently no data to support such a 

recommendation.

For researchers, the consideration of frailty both impacts the inclusion/exclusion criteria of 

our studies and measures clinical characteristics that identify differing underlying 

pathophysiologies to target with novel interventions. Depression studies should no longer 

exclude frail patients nor should depressed patients be excluded from studies on frailty; to do 

so excludes those patients at greatest risk. The identification of the pathophysiology that 

underlies the depressed frail phenotype can lead to the development of targeted interventions 

aimed at altering the clinical course of this high-risk phenotype. For example, if 

mitochondrial dysfunction is associated with mobility deficits and fatigue in LLD, targeting 

the mitochondrial dysfunction may alter the deleterious trajectories of these patients. 

Aerobic exercise interventions have resulted in improved muscle oxidative capacity and up-

regulated mitochondrial genes,22,23,30–32 and improved skeletal muscle mitochondrial 

content in sedentary older adults,69 and are effective for improving physical functioning in 

frail elders.17,18 Studies on the effectiveness of exercise as an antidepressant strategy in 

adults with LLD, however, report mixed results.70–72 This may be due to the heterogeneity 

of LLD. The antidepressant effect of exercise protocols may be more consistently evident if 

it is used targeting those adults with LLD and characteristics of frailty such as fatigue or 

mobility deficits for which exercise has proven beneficial, and may provide an 

understanding of the mechanism aerobic exercise targets to provide an antidepressant effect. 

Similarly, anti-inflammatory medications may provide a greater antidepressant effect in 

older adults when applied to those with comorbid characteristics of frailty. For instance, 

Infliximab was shown to improve depressive symptoms in depressed adults with elevated 

baseline levels of CRP.9 TNF is a viable cytokine to target as it has been associated with 
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depressive symptoms,9 and TNF antagonists have been used to treat major depression in 

Crohn’s disease and reduce fatigue in cancer patients.73,74 Similarly, pharmacologic 

augmentation of dopaminergic neurotransmission may be beneficial to ameliorating slowing 

and depressive symptoms in adults within the depressed frail phenotype, specifically in the 

slowed, depressed subset of elders with LLD.75,76

Conclusions

In conclusion, this paper has identified the depressed frail phenotype as a high-risk mortality 

profile or phenotype in later life and proposed a model that this phenotype represents the 

clinical manifestation of greater biological aging. Potential common biological substrates 

that may result in the manifestation of the depressed frail phenotype, and implications for 

the assessment and treatment of adults with LLD are discussed. Gallo and colleagues 

seminal work68 on the identification of a “depression without sadness” in late life 

highlighted the heterogeneity of LLD. Treatment of LLD has had limited success in part due 

to this heterogeneity. As society continues to live longer, the preservation of the quality of 

these added years becomes paramount, and the combined impact of depression and frailty on 

the preservation of this quality warrants the attention of clinical researchers and physicians. 

In order to treat LLD more successfully, a more nuanced and comprehensive approach to 

assessment is needed to identify high-risk endophenotypes of LLD who respond poorly to 

standard antidepressant treatment approaches. In identifying these endophenotypes, the 

mechanism by which they develop can then be targeted to tailor treatment to improve 

outcome (i.e. personalized medicine). If the goal of the National Institute of Mental Health is 

to understand the mechanism of illness to personalize treatment implementation to improve 

response or to find new interventions to treat the illness in those who do not respond, then 

the manner in which we assess and conceptualize our patient population needs to transcend 

the restrictions inherent in current psychiatric concepts of diagnosis.
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Figure 1. The Cycle of the Depressed Frail Phenotype
Note. Of note is the phenomenological overlap in symptoms/characteristics, most notably 

low activity levels, low energy, weight loss, and psychomotor slowing btween depression 

and frailty. Original frailty cycle adapted for the inclusion of depression; original frailty 

cycle published in Fried et al. 2001 in the J Gerontol A Biol Sci Med Sci.
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Figure 2. Conceptual Models of the Depressed Frail Phenotype
Note. The different conceptual models for the association between depression and frailty in 

later life are presented. Model A depicts the two conditions as unrelated to one another, but 

yet frequently coexisting given their increased prevalence in the elderly; Model B depicts 

frailty and depression as different manifestations of the same disorder as opposed to 

separable entities; Model C depicts frailty and depression as related and distinct constructs 

that are each a risk factor for the development of the other.
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Figure 3. Biological substrates of the Depressed Frail Phenotype
Note. The biological substrates of the Depressed Frail Phenotype are outlined above with 

their biological and clinical signatures and potential personalized approach to 

treatment. aAerobic exercise has been shown to improve muscle oxidative capacity and 

improved skeletal muscle mitochondrial content in older adults; bThe anti-inflammatory 

medication infliximab was shown to be a more effective antidepressant than placebo in 

treatment resistant adults with elevated CRP; cDopamine augmentation has been shown to 

improve cognition and motor and processing speed in both healthy adults and patients with 

Parkinson’s. PBMC, peripheral blood mononuclear cells; ATP, adenosine triphosphate, 

NMR, nuclear magnetic resonance; CRP, C-reactive protein; IL-6, Interleukin 6; TNF alpha, 

Tumor necrosis factor alpha; PET, positron emission tomography
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Table 1

Assessment recommendations of frailty characteristics in older adults with depression.

Clinical characteristics Assessment measure Notes

  Overall physical function Short Physical Performance Battery
(SPPB)

A performance measure of gait speed, balance, and lower 
extremity
strength sensitive to meaningful change.

  Gait speed 18’ of straight walk way (such as a
hallway or office corridor)

Measure walking speed over 15’, with extras space used to 
eliminate
acceleration and deceleration effects; speeds ≤ 1 m/s and 
especially .8
m/s denote frailty level deficits.

  Strength Handgrip strength measured by JAMAR
dynamometer (setting II is recommended)

The average score over typically three trials with an individual’s
dominate hand (unless the dominant hand is weakened) with brief
breaks in between is recommended, with handgrip strengths of ≤ 
30 kg
of force for men and ≤ 18 for women denoting frailty level 
deficits.

  Activity Levels 18-item Minnesota Leisure Time Physical
Activity Questionnaire.

Calculates kcal expended per week for each patient. Levels ≤ 383
kcal/week for men and 270 kcal/week for women denote frailty 
level
deficits, but activity levels ≤ the recommended 1000 kcal/per 
week
may denote individuals at risk for poor health outcome.

  Fatigue/Fatigability Pittsburgh Fatigability Scale A 20-item self-report measure of physical (10-items) and mental 
(10-
items) fatigability shown to be associated with worse physical
performance and lower fitness.

Multidimensional Fatigue Inventory A 20-item multidimensional scale validated in cancer-related 
research
and subsequently in the general population shown to predict poor
outcome. Its assesses five dimensions of fatigue including general
fatigue, mental fatigue, physical fatigue, reduced activity, and 
reduced
motivation

  Weight Loss Probe for significant weight loss over last
calendar year

Unintentional loss of 10 lbs or 5% of the previous year’s body 
weight
denotes frailty level deficits.

Note. Assessment recommendations for clinicians to capture characteristics of frailty or characteristics similar to those identified as part of the 
frailty phenotype. Recommended assessments of fatigue differ from those originally recommended by Fried and colleagues to avoid the 
phenomenological overlap between depression and the original fatigue assessments for frailty (two energy items taken from the Center for 
Epidemiologic Studies-Depression Scale). Frailty cut-scores are derived from original operationalization of the frailty phenotype, averaging across 
different body sizes for men and women.

Abbreviations: m/s = meters per second; kg = kilograms; kcal = kilocalories; lbs = pounds.
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