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Introduction
Depression in older adults is often under-

recognized and even less commonly treated. The 
World Health Organisation (WHO) estimates 
that the overall prevalence of depression in 
adults > 60 is 5.7%. Earlier studies reported 
the prevalence of major depressive disorder at 
any given time in community samples of adults 
aged >65 ranges from 1-5% in most large-scale 
epidemiological investigations in the United 
States and internationally, with the majority 
of studies reporting prevalence in the lower 
end of the range [1]. Recent systematic review 
and meta-analyses showed that the average 
prevalence of major depressive disorder in 
older adults is 13.3% (95% CI: 8.4-20.3%) [2], 
suggesting a possible increase in the prevalence 
over time. If preclinical depressive symptoms 
were included, the average prevalence of 
depressive symptoms or clinical depression in 
older adults can be as high as 28.4% [3].

Diagnosis and management of depression 
in older adults can be challenging for clinicians 
due to the atypical presentation of depression 
in this age group. Among the less experienced 
physicians, older adults presenting with 
depression were extensively worked up for 
medical causes, which further increased the 
anxiety and ruminations associated with poor 
health [4]. 

Case Presentation
Mrs. A is a 72 year old lady who was admitted 

with changes in her behavior for 5 days prior to 
admission. She was community ambulant and 
the main caregiver for her disabled husband 
pre-morbidly. In the ward, she was agitated 
and aggressive towards all the care team and on 
occasions, she was in danger of causing herself 
and the other patients nearby serious physical 
harm by trying to abscond from the ward 
and was physically threatening anyone who 
tried to stop her.  Physical examination was 
unremarkable except for full rectum on per 
rectal examination. Her blood investigations, 
chest radiograph and electrocardiogram (ECG) 
were all within normal limits. On further 
questioning, her domestic helper told us her 
best friend passed away about a month prior 
and she had worsening insomnia since. Mrs. A 
had longstanding insomnia for which she self-
medicated with hydroxyzine. She consulted 
a few psychiatrists for worsening insomnia 
and was given a combination of Mirtazapine, 
Fluvoxamine, Lorazepam, Alprazolam and 
Zopiclone when her symptoms persisted. It 
was difficult to ascertain which combination 
she was taking prior to admission. She was 
extensively worked up with MRI brain, EEG, 
lumbar puncture which were unremarkable. 
She refused to eat and had to be supported with 
nasogastric feeding tube. She was restrained 
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physically intermittently when she turned aggressive. She 
eventually recovered after 6 weeks’ stay in the ward and needed 
4 weeks of rehabilitation to regain her function. However, at 
review 6 months after her discharge, her MMSE was 20/30 and 
she was no longer able to drive or trade in stock market like she 
used to be able to.
Method

The authors searched the latest literature on depression in 
older adults using PubMed and generated a review on the risk 
factors, presentation, diagnosis and management of depression 
in older adults.
Results
Risk factors

Depression in older adults is influenced by multiple risk 
factors. The authors categorized them into medical, functional, 
and psychosocial domains. Medical risk factors include chronic 
medical conditions (especially stroke, arthritis, angina, asthma, 
cardiovascular disease and diabetes) [5-7], polypharmacy 
[8], and certain medications such as hypnotics [9]. Visual 
impairment [10,11] is also an identified risk factor. The 
association between functional dependence and depression 
is unclear as evidence is inconsistent [12]. However, based on 
the local clinical experience, loss of independence may trigger 
depression in a previously independent older adult. Psychosocial 
risk factors encompass life stressors [13,14], such as loneliness 
[7], social isolation [15] and financial distress [16]. There is 
no conclusive evidence that female gender or being single or 
widowed increased risk of depression in older adults [12].
Clinical presentation

Depression in older adults may present differently compared 
to the younger adults. Older adults may have less affective 
symptoms such as dysphoria and worthlessness. In contrast, 
the older adult has more physical complaints such as sleep 
disturbances, loss of appetite and weight [18]. They may also 
exhibit more hypochondriasis and psychosomatic symptoms 
[19]. Cognitive dysfunction such as executive dysfunction, 
reduced attention span, poor memory and concentration are 
commonly reported as well [20]. Depression in older adults is 
associated with increased suicide risks. Suicide ideation should 
be routinely screened for in this group of individuals as, most 
older adults who committed suicide visited doctors within 
months of their death [21]. Individuals with severe depression, 
a history of serious suicide attempts, and limited social support 
were at higher risk for suicidal thoughts [22]. 
Screening and diagnosis

Self-rating scales like Patient Health-Questionnaire-9 (PHQ-
9)[23] and Geriatric Depression Scale (GDS) [24] are useful 
clinical tools for screening and bedside assessment. Cornell 
depression scale can be used to screen for depression in persons 
with dementia [25].  

Alternatively, the Diagnostic and Statistical Manual of the 
American Psychiatric Association DSM V criteria for major 
depressive disorder (MDD) is a validated and quick screening 
tool, which requires >5 symptoms for a two-week period, 
one of which must include either depressed mood and/or 
loss of interest/pleasure in all activities most of the day. These 
symptoms must cause clinically significant distress and not be 
attributable to physiological effects of substance abuse, medical 
comorbidities or be better explained by psychiatric disorders 

like schizophrenia, schizoaffective disorder or other psychotic 
disorders.

However, the prevalence of depressive symptoms that do not 
meet the threshold of MDD is substantial among older adults, 
with most studies reporting rates in the range of 15% [26]. 

Treatment
The general aim for treatment is to achieve symptomatic 

remission, promote functional recovery, prevent relapse and 
recurrence, to delay or prevent further consequences like 
worsening of coexisting medical comorbidities, cognitive 
impairment leading to dementia, and eventually death. 
Successful treatment of depression also reduces caregiver 
burden. Adjunctive management strategies include referrals 
to community or social support services and psychologists for 
cognitive and behavioral interventions.
Psychotherapy

Referrals to psychologist may be considered for older adults 
with mild to moderate late-life depression and their preferred 
first-line option [27]. Among the types of psychotherapy 
with positive results include cognitive behavioral therapy 
(CBT), problem-solving therapy (PST), and interpersonal 
psychotherapy (IPT) [28]. CBT focuses on providing older adults 
with coping strategies to manage low mood, while interpersonal 
psychotherapy aims to address and resolve complex interpersonal 
relationships. Other types are Reminiscence therapy (RT) and 
Brief dynamic therapy (BDT). Meta-analysis has shown that 
psychotherapy is as effective as pharmacotherapy in improving 
depressive symptoms [29] and results in an improved quality of 
life [30]. 

Psychotherapies should be offered as the first-line therapy 
for older adults with mild to moderate depression [31] and also 
to older adults with cognitive impairment [32].  However, it is 
often not available or freely accessible to most, except in large 
centers. 
Antidepressants 

Medications should be considered for older adults with 
moderate to severe depression or mild depression who have no 
access to psychotherapy. Medication selection and monitoring 
should be done carefully for older adults due to impaired 
renal function, polypharmacy, hence, potential drug-drug 
interactions. Summary of the various antidepressants commonly 
used for treatment of MDD is shown in Table 1.

There are several classes of antidepressants available, 
including selective serotonin reuptake inhibitors (SSRIs), 
serotonin-norepinephrine reuptake inhibitors (SNRIs), agents 
with other mechanisms of action such as mirtazapine and 
bupropion, tricyclic antidepressants (TCAs), and monoamine 
oxidase inhibitors (MAOIs).

Selective serotonin reuptake inhibitors (SSRIs) are usually 
the first line therapy for major depressive disorder in older adults 
due to their favourable side effect profiles. Common adverse 
effects of SSRIs include gastrointestinal disturbance (e.g. nausea 
or diarrhea), sexual dysfunction, insomnia, agitation, drowsiness 
and syndrome of inappropriate antidiuretic hormone (SIADH)
[33]. In addition, SSRIs may also lead to QT prolongation and 
orthostatic hypotension [34]. SSRI has also been reported to 
cause heightened fall risk [35], probably due to a combination of 
its sedative effects and associated orthostatic hypotension, and 
less commonly movement disorders. 
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Serotonin–norepinephrine reuptake inhibitors (SNRIs) such 
as Venlafaxine or Duloxetine may have adverse effects such 
as nausea, dizziness, diaphoresis, increased blood pressure, 
headache and sexual dysfunction [36]. Both Duloxetine and 
Venlafaxine have indications for management of neuropathic 
pain [37], while duloxetine is also licensed for treatment of 
chronic pain due to fibromyalgia and musculoskeletal pain. 

There is some evidence suggesting that SSRI and SNRI may 
be associated with increased risk of GI bleeding [37-39] through 
its effect on the platelet function [40] and gastric acid secretion 
[41], particularly in patients who take nonsteroidal anti-
inflammatory drugs [42]. However, their effects on intracerebral 
bleeding is less clear [43]. 

Mirtazapine is a tetracyclic antidepressant which increases 
noradrenergic and serotonergic neurotransmission by blocking 
α2-adrenergic receptors centrally. Adverse effects include 
sedation, increase in appetite and weight gain, orthostatic 
hypotension and dyslipidemia [36]. Rarely, mirtazapine has 
been reported to cause severe but reversible neutropenia [44,45].

Vortioxetine is a serotonin modulator which does not cause 
QT prolongation. However, side effects reported include nausea, 
vomiting, dizziness, bad dreams [46] and rarely hyponatremia 
[47]. There is some evidence that vortioxetine may enhance 
cognitive performance in patients with MDD and impaired 
cognitive function [48]. 

Bupropion is an antidepressant which may cause insomnia 
and agitation, angle-closure glaucoma and seizures [49]. Its 
mechanism of action is not fully understood but it is also 
licensed for use in smoking cessation [50]. 

Despite their effectiveness in treating depression, tricyclic 
antidepressants (TCAs) are associated with multiple serious 
adverse effects. These include anticholinergic effects, orthostatic 
hypotension, sedation, seizure, and cardiac arrhythmia [51]. 
TCAs are generally not recommended as the first line therapy 
for MDD among the older adults according to the Beers Criteria 
[52], unless there are other concomitant indications for TCA 
such as neuropathic pain [53]. 

Monoamine Oxidase Inhibitors (MAOIs) increase 
dopaminergic, noradrenergic, and serotonergic 
neurotransmissions through blocking monoamine oxidase. 
They may cause sleep disturbances and postural hypotension 
and have food-drug and drug-drug interactions that can lead to 
life-threatening serotonin syndrome or hypertensive crisis [54]. 
Like TCA, MAOIs are not generally recommended as the first 
line treatment for MDD. 

All the above antidepressants increase the risks of serotonin 
syndrome, although the risk is higher among those taking 
SNRI or MAOI [55] or co-prescriptions of the above with other 
culprit drugs which increases the risks further [56]. Serotonin 
syndrome is defined as the triad of altered mental status, 
neuromuscular hyperactivity, and autonomic excitation [57]. 
Hunter serotonin toxicity criteria [58] is a useful clinical tool to 
diagnose serotonin syndrome based on the presence or absence 
of clinical symptoms (diaphoresis, agitation, and fever) and 
signs (clonus, hypertonia, tremor). 

Serotonin syndrome is a rare complication related to 
treatment of MDD. Nevertheless, the risk is higher among the 
older adults due to reduced renal clearance and polypharmacy 
which increases risks of drug-drug interactions. Management of 
serotonin syndrome is beyond the scope of this review.

Efficacy of anti-depressants and monitoring for response
There is clear evidence that anti-depressants are effective 

in treating major depressive disorder. In a meta-analysis 
of randomized controlled trials of the effectiveness of 
antidepressants among older adults, the number needed to treat 
for a response to antidepressants compared with placebo was 6.7 
(95% confidence interval, 4.8-10) [60]. In a systematic review 
and network meta-analysis that examined the comparative 
efficacy of different antidepressants for adults, agomelatine, 
amitriptyline, escitalopram, mirtazapine, paroxetine, venlafaxine 
and vortioxetine were found to be more effective than other 
antidepressants. On the other hand, fluoxetine, fluvoxamine, 
reboxetine and trazodone were found to be the least efficacious 
drugs [61].

The evidence for using medications to treat depressive 
symptoms that do not meet the criteria for major depression 
or depressive symptoms associated with dementia is less clear 
[26]. In clinical settings where MDD cannot be ascertained, 
yet the older adults exhibit depressive mood which interfered 
with quality of life or rehabilitation, a trial of antidepressant 
is sometimes prescribed. There are also circumstances where 
older adults with moderate to severe dementia who are unable 
to cooperate with full assessment of mood disorders while 
presenting with agitation, aggression, insomnia [62] may have 
depression as the underlying cause. It is important to closely 
monitor for adverse effects of these medications among this 
group of vulnerable older adults as they would not be able to 
communicate the adverse effects they experience with the drugs. 
For frail older adults with poor reserves, it is safer to follow the 
general principle of “start low and go slow” when initiating 
medications for MDD. Routine recommendations include 
monitoring renal function, serum sodium levels and ECG to 
exclude prolonged QTc prior to starting treatment. 

Older adults should be monitored for 4-6 weeks at the 
beginning of treatment to assess response to treatment.  Dosage 
may be titrated based on their response. The PHQ-9 can be 
used as a tool for monitoring treatment response. If the older 
adult does not respond to medications despite optimal dosing, 
alternative anti-depressants may be considered. For older 
adults who are refractory to commonly used antidepressant 
therapy, novel treatments have been reported in the literature. 
Combination of antidepressants or use of adjuvants may be 
considered for resistant cases, bearing in mind the higher risks 
of drug interactions and serotonin syndrome [56]. Referral to a 
psychogeriatric specialist is appropriate at this stage.
Maintenance therapy for anti-depressants

Previous systematic reviews [63,64] and a recent randomized 
clinical trial [65] have demonstrated that discontinuation of 
antidepressant therapy among patients who have responded to 
treatment is associated with a higher risk of relapse. However, 
there is still a lack of data on the optimal treatment time before 
attempting to trial off medication. According to expert opinion 
[66], discontinuation of antidepressants may be considered after 
one year of sustained response in patients with no history of 
relapse. In patients with a history of one relapse, discontinuation 
may be considered after two years of sustained response. In 
patients with two or more relapses, treatment should continue 
for at least three years or indefinitely. In cases where the decision 
is made to stop antidepressants, it is crucial to gradually taper 
off the medication, as sudden discontinuation may result in 
withdrawal symptoms such as dizziness, headache, nausea, and 
fatigue [67].
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Other treatment modalities
Electroconvulsive therapy (ECT)

ECT is recommended as the first-line treatment for older 
adults with major depressive disorder with life-threatening 
poor oral intake and are at serious risk of suicide. ECT is also 
recommended as the first-line treatment for those patients with 
delusional depression which are less responsive to standard 
medications. It is also highly effective in treatment for MDD and 
mania in older adults. Cognitive adverse effects like anterograde 
and retrograde amnesia are the most common drawback for 
treatment with ECT [68].

Repetitive Transcranial Magnetic Stimulation (rTMS)
rTMS is a noninvasive procedure that is typically used when 

the other treatment options for depression have failed. Two 
major modalities of rTMS used are high frequency rTMS (≥1 Hz) 
and low frequency rTMS (≤1 Hz), which have stimulating and 
inhibitory effects on the cerebral cortex, respectively [69]. It 
is postulated that patients with depression have asymmetrical 
functioning of the frontal lobe [70] and thus inhibitory (low 
frequency) stimulation has been applied to the right dorsolateral 
prefrontal cortex (DLPFC) [71]. Treatment regimen is usually 
delivered daily for 6 weeks or 30 treatments. Studies shows that 
response to rTMS in older adults is similar to younger adults but 

Medication Adverse effects Remarks References
SSRI
(Es-)citalopram Gastrointestinal: nausea/ diarrhea

Sexual dysfunction
Insomnia/agitation

SIADH
Drowsiness
Weight gain

QTc prolongation
Orthostatic hypotension

Increased fall risk

Activating 

[33-35]

Paroxetine Sedating, avoid in older adults (Beers Cri-
teria)

Fluvoxamine Sedating
Sertraline Activating, diarrhea

Fluoxetine Activating, long half-life (70-80H)

SNRI
Venlafaxine Nausea, dizziness, diaphoresis

Increased BP
Headache

Sexual dysfunction

Licensed for chronic pain management[37] [36]
Duloxetine

Other

Mirtazapine

Sedating, increased appetite, 
weight gain

Orthostatic hypotension
Dyslipidemia 

Potential for neutropenia

[36, 44, 45]

Vortioxetine
Nausea and vomiting

Dizziness
Bad dreams

Does not prolong QTc
May enhance cognitive function in MDD 
patients with secondary cognitive impair-

ment [48]

[46]

Bupropion
Insomnia/agitation

Angle-closure glaucoma
Seizure

Mechanism not fully understood
Labeled for smoking cessation [50] [49]

TCA

Amitriptyline Anticholinergic, cardio toxicity 
Orthostatic hypotension

Avoid in older adults due to cardio toxicity 
and anticholinergic properties [51]Nortriptyline Anti-histaminic H1 effect[59] 

Lower seizure threshold
Desipramine Cardiac arrhythmia

MAOI Sleep disturbances
Postural hypotension

Food-drug, drug-drug interaction leading to 
life-threatening adverse effects such as sero-

tonin syndrome or hypertensive crisis
Limited evidence in older adults

[54]

SSRI: Selective Serotonin Reuptake Inhibitor; SNRI: Serotonin-Norepinephrine Reuptake Inhibitor; TCA: Tricyclic Antidepressant; MAOI: 
Monoamine Oxidase Inhibitor

Table 1. Antidepressants and their adverse effects 
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may occur at a slower rate [72].  It is also regarded as safe, with 
low fall-out rates [73].
Ketamine

Intranasal ketamine is a new FDA-approved treatment in 
2019 for adults with treatment-resistant MDD. There have been 
studies conducted in adults with depression but only limited 
published studies in older adults [74]. It is recommended that 
this medication be administered only at treatment centers which 
offers multidisciplinary care to patients with treatment resistant 
depression. 
Navigating the 3 D’s - Depression, Dementia and Delirium 

Depression and delirium are clinical syndromes with 
overlapping symptoms and possibly shared underlying 
pathologies [75]. Delirium tends to have a more acute onset 
and fluctuating course compared to depression and has less 
complex psychotic symptoms [75]. A history of depression is 
associated with a higher risk of delirium [76,77], while incident 
delirium is associated with an increased risk of depression [76]. 
Distinguishing between the two can be challenging, especially 
in cases of hypoactive delirium. It is important to consider 
delirium as a differential diagnosis and ensure its resolution 
before diagnosing and treating depression.

Depression is associated with cognitive impairment that 
may mimic dementia [78], while depressed mood is common 
in patients with dementia. Comorbid depression occurs in 
30% of Alzheimer’s dementia cases [79] and doubles the risk of 
developing dementia in the older adult [79,80]. Differentiating 
between the two conditions can be difficult and requires 
longitudinal follow-up. However, a prior history of depression at 
a younger age, more rapid progression (weeks to months rather 
than years), and significant improvement in cognition with 
antidepressant treatment increase the likelihood of a diagnosis 
of depression [81].
Proposed Clinical Approach to Depression in Older Adults

The presence of risk factors such as recent stroke, social 
isolation, low socioeconomic status, or recent life stressors 
should increase suspicion of depression in older adults. 
Depression should also be considered in patients presenting 
with non-specific somatic or constitutional symptoms without 
a clear medical explanation. 

A targeted history from the patient and their family should 
be taken to elicit symptoms such as low mood, anhedonia, guilt, 
hopelessness, insomnia, appetite changes, or suicidal ideation. 
A standard screening questionnaire such as the GDS and PHQ-
9 can be used to screen for depressive symptoms. The DSM-V 
criteria should be applied to confirm the diagnosis of major 
depression and differential diagnoses such as delirium, bipolar 
disorder or dementia should be excluded. All older adults 
who present with depressed symptoms should be screened for 
suicidal ideation and/or plans, since suicide risk is high among 
the older adults [21]. 

Treatment for depression in older adults may include 
antidepressants and psychotherapy according to patient 
preferences and comorbidities. Response to treatment can be 
monitored using changes in PHQ-9 score [82] and medication 
dosage may be adjusted or switched if needed. In patients 
who have responded well to medication for at least one year 
and have no risk factors for relapse, weaning off therapy may 
be considered. Patients with depression refractory to first line 
treatment should be referred to a psychogeriatric specialist for 
further management. 

In the case presented at the beginning of this article, the 
patient was admitted with a diagnosis of delirium secondary to 
multiple medication side effects, in particular anticholinergic 
side effects which included constipation in her case. Bereavement 
was the stressor which precipitated MDD for her which was 
complicated by insomnia. The challenge in management of 
MDD in the presence of delirium was carefully considered. This 
lady was slowly started on Escitalopram after she recovered from 
delirium. Her mood improved after a few weeks of treatment. Her 
function needed a period of rehabilitation to improve. However, 
her cognition did not show full recovery. Depression may 
have precipitated an earlier presentation of neurodegenerative 
disorder for this patient.

Conclusion
Depression is common among the older adult, and the 

diagnosis is often missed by physicians, especially in the setting 
of dementia and delirium. Missing a diagnosis of depression 
causes caregiver stress and morbidity for the patients as it often 
leads to extensive investigations for the somatic complaints 
which accompany MDD. Establishing a firm diagnosis of MDD 
is essential to facilitate more rapid treatment. Antidepressants 
are generally well tolerated among the older adult, and response 
is quick, unless the diagnosis was incorrect. Once response 
to treatment is established, antidepressants can be gradually 
weaned off while monitoring for relapse and suicide risk. 
References
1. Hasin DS, Goodwin RD, Stinson FS, Grant BF. Epidemiology 

of major depressive disorder: results from the National 
Epidemiologic Survey on Alcoholism and Related Conditions. 
Arch Gen Psychiatry. 2005;62(10):1097-1106.

2. Abdoli N, Salari N, Darvishi N, et al. The global prevalence of 
major depressive disorder (MDD) among the elderly: A systematic 
review and meta-analysis. Neurosci Biobehav Rev. 2022;132:1067-
1073.

3. Hu T, Zhao X, Wu M, et al. Prevalence of depression in older 
adults: A systematic review and meta-analysis. Psychiatry Res. 
2022;311:114511.

4. Allan CE, Valkanova V, Ebmeier KP. Depression in older people is 
underdiagnosed. Practitioner. 2014;258(1771):19-3.

5. Gureje O, Oladeji B, Abiona T. Incidence and risk factors for 
late-life depression in the Ibadan Study of Ageing. Psychol Med. 
2011;41(9):1897-1906.

6. Schoevers RA, Deeg DJ, van Tilburg W, Beekman AT. Depression 
and generalized anxiety disorder: co-occurrence and longitudinal 
patterns in elderly patients. Am J Geriatr Psychiatry. 2005;13(1):31-
39.

7. Conde-Sala JL, Garre-Olmo J, Calvó-Perxas L, Turró-Garriga O, 
Vilalta-Franch J. Course of depressive symptoms and associated 
factors in people aged 65+ in Europe: A two-year follow-up. J 
Affect Disord. 2019;245:440-450.

8. Petersson S, Mathillas J, Wallin K, Olofsson B, Allard P, Gustafson 
Y. Risk factors for depressive disorders in very old age: a 
population-based cohort study with a 5-year follow-up. Soc 
Psychiatry Psychiatr Epidemiol. 2014;49(5):831-839.

9. Makizako H, Shimada H, Doi T, et al. Physical frailty predicts 
incident depressive symptoms in elderly people: prospective 
findings from the Obu Study of Health Promotion for the Elderly. 
J Am Med Dir Assoc. 2015;16(3):194-199.

10. Weyerer S, Eifflaender-Gorfer S, Wiese B, et al. Incidence and 
predictors of depression in non-demented primary care attenders 
aged 75 years and older: results from a 3-year follow-up study. Age 
Ageing. 2013;42(2):173-180.



Page 6 of 7

Ke Zhou, et al. . Neurology & Neuroscience. 2023;4(1):1-7.

Neurol Neurosci. (2023) Vol 4 Issue `1

11. Chou KL. Reciprocal relationship between pain and depression 
in older adults: evidence from the English Longitudinal Study of 
Ageing. J Affect Disord. 2007;102(1-3):115-123.

12. Maier A, Riedel-Heller SG, Pabst A, Luppa M. Risk factors and 
protective factors of depression in older people 65+. A systematic 
review. PLoS One. 2021;16(5):e0251326.

13. Luppa M, Luck T, König HH, Angermeyer MC, Riedel-Heller 
SG. Natural course of depressive symptoms in late life. An 8-year 
population-based prospective study. J Affect Disord. 2012;142(1-
3):166-171.

14. Lyness JM, Yu Q, Tang W, Tu X, Conwell Y. Risks for depression 
onset in primary care elderly patients: potential targets for 
preventive interventions. Am J Psychiatry. 2009;166(12):1375-
1383.

15. Misawa J, Kondo K. Social factors relating to depression among 
older people in Japan: analysis of longitudinal panel data from the 
AGES project. Aging Ment Health. 2019;23(10):1423-1432.

16. Guan N, Guariglia A, Moore P, Xu F, Al-Janabi H. Financial 
stress and depression in adults: A systematic review. PLoS One. 
2022;17(2):e0264041.

17. Gallo JJ, Anthony JC, Muthén BO. Age differences in the 
symptoms of depression: a latent trait analysis. J Gerontol. 
1994;49(6):P251-P264.

18. Christensen H, Jorm AF, Mackinnon AJ, et al. Age differences in 
depression and anxiety symptoms: a structural equation modelling 
analysis of data from a general population sample. Psychol Med. 
1999;29(2):325-339.

19. Hegeman JM, Kok RM, van der Mast RC, Giltay EJ. Phenomenology 
of depression in older compared with younger adults: meta-
analysis. Br J Psychiatry. 2012;200(4):275-281.

20. Butters MA, Whyte EM, Nebes RD, et al. The nature and 
determinants of neuropsychological functioning in late-life 
depression. Arch Gen Psychiatry. 2004;61(6):587-595.

21. Frierson RL. Suicide attempts by the old and the very old. Arch 
Intern Med. 1991;151(1):141-144.

22. Alexopoulos GS, Bruce ML, Hull J, Sirey JA, Kakuma T. Clinical 
determinants of suicidal ideation and behavior in geriatric 
depression. Arch Gen Psychiatry. 1999;56(11):1048-1053.

23. Ford J, Thomas F, Byng R, McCabe R. Use of the Patient Health 
Questionnaire (PHQ-9) in Practice: Interactions between patients 
and physicians. Qual Health Res. 2020;30(13):2146-2159.

24. Yesavage JA, Brink TL, Rose TL, et al. Development and validation 
of a geriatric depression screening scale: a preliminary report. J 
Psychiatr Res. 1982;17(1):37-49.

25. Alexopoulos GS, Abrams RC, Young RC, Shamoian CA. Cornell 
Scale for Depression in Dementia. Biol Psychiatry. 1988;23(3):271-
284.

26. Meeks TW, Vahia IV, Lavretsky H, Kulkarni G, Jeste DV. A tune in 
"a minor" can "b major": a review of epidemiology, illness course, 
and public health implications of subthreshold depression in older 
adults. J Affect Disord. 2011;129(1-3):126-142.

27. Raue PJ, Schulberg HC, Heo M, Klimstra S, Bruce ML. Patients' 
depression treatment preferences and initiation, adherence, 
and outcome: a randomized primary care study. Psychiatr Serv. 
2009;60(3):337-343.

28. Kiosses DN, Leon AC, Areán PA. Psychosocial interventions for 
late-life major depression: evidence-based treatments, predictors 
of treatment outcomes, and moderators of treatment effects. 
Psychiatr Clin North Am. 2011;34(2):377-viii.

29. Pinquart M, Duberstein PR, Lyness JM. Treatments for 
later-life depressive conditions: a meta-analytic comparison 
of pharmacotherapy and psychotherapy. Am J Psychiatry. 
2006;163(9):1493-1501.

30. Kolovos S, Kleiboer A, Cuijpers P. Effect of psychotherapy for 

depression on quality of life: meta-analysis. Br J Psychiatry. 
2016;209(6):460-468.

31. Kok RM, Reynolds CF 3rd. Management of Depression in Older 
Adults: A Review. JAMA. 2017;317(20):2114-2122.

32. Orgeta V, Qazi A, Spector A, Orrell M. Psychological treatments 
for depression and anxiety in dementia and mild cognitive 
impairment: systematic review and meta-analysis. Br J Psychiatry. 
2015;207(4):293-298.

33. Edinoff AN, Akuly HA, Hanna TA, et al. Selective Serotonin 
Reuptake Inhibitors and Adverse Effects: A Narrative Review. 
Neurol Int. 2021;13(3):387-401.

34. Pacher P, Kecskemeti V. Cardiovascular side effects of new 
antidepressants and antipsychotics: new drugs, old concerns?. 
Curr Pharm Des. 2004;10(20):2463-2475.

35. de Vries M, Seppala LJ, Daams JG, et al. Fall-Risk-Increasing 
Drugs: A Systematic Review and Meta-Analysis: I. Cardiovascular 
Drugs. J Am Med Dir Assoc. 2018;19(4):371.e1-371.e9.

36. Wang SM, Han C, Bahk WM, et al. Addressing the Side Effects of 
Contemporary Antidepressant Drugs: A Comprehensive Review. 
Chonnam Med J. 2018;54(2):101-112.

37. Lee YC, Chen PP. A review of SSRIs and SNRIs in neuropathic 
pain. Expert Opin Pharmacother. 2010;11(17):2813-2825.

38. Vidal X, Ibáñez L, Vendrell L, Conforti A, Laporte JR; 
Spanish-Italian Collaborative Group for the Epidemiology of 
Gastrointestinal Bleeding. Risk of upper gastrointestinal bleeding 
and the degree of serotonin reuptake inhibition by antidepressants: 
a case-control study. Drug Saf. 2008;31(2):159-168.

39. Laporte S, Chapelle C, Caillet P, et al. Bleeding risk under selective 
serotonin reuptake inhibitor (SSRI) antidepressants: A meta-
analysis of observational studies. Pharmacol Res. 2017;118:19-32.

40. Anglin R, Yuan Y, Moayyedi P, Tse F, Armstrong D, Leontiadis GI. 
Risk of upper gastrointestinal bleeding with selective serotonin 
reuptake inhibitors with or without concurrent nonsteroidal anti-
inflammatory use: a systematic review and meta-analysis. Am J 
Gastroenterol. 2014;109(6):811-819.

41. Andrade C, Sandarsh S, Chethan KB, Nagesh KS. Serotonin 
reuptake inhibitor antidepressants and abnormal bleeding: a 
review for clinicians and a reconsideration of mechanisms. J Clin 
Psychiatry. 2010;71(12):1565-1575.

42. Bixby AL, VandenBerg A, Bostwick JR. Clinical Management 
of Bleeding Risk With Antidepressants. Ann Pharmacother. 
2019;53(2):186-194.

43. Quinn GR, Hellkamp AS, Hankey GJ, et al. Selective Serotonin 
Reuptake Inhibitors and Bleeding Risk in Anticoagulated Patients 
With Atrial Fibrillation: An Analysis From the ROCKET AF Trial. 
J Am Heart Assoc. 2018;7(15):e008755.

44. Ozcanli T, Unsalver B, Ozdemir S, Ozmen M. Sertraline- and 
mirtazapine-induced severe neutropenia. Am J Psychiatry. 
2005;162(7):1386.

45. Ahmed A. Neutropenia associated with mirtazapine use: is a drop 
in the neutrophil count in a symptomatic older adults a cause for 
concern?. J Am Geriatr Soc. 2002;50(8):1461-1463.

46. Connolly KR, Thase ME. Vortioxetine: a New Treatment for Major 
Depressive Disorder. Expert Opin Pharmacother. 2016;17(3):421-
431.

47. Mazhar F, Pozzi M, Gentili M, et al. Association of 
Hyponatraemia and Antidepressant Drugs: A Pharmacovigilance-
Pharmacodynamic Assessment Through an Analysis of the US 
Food and Drug Administration Adverse Event Reporting System 
(FAERS) Database. CNS Drugs. 2019;33(6):581-592.

48. Frampton JE. Vortioxetine: A Review in Cognitive Dysfunction in 
Depression. Drugs. 2016;76(17):1675-1682.

49. Demyttenaere K, Jaspers L. Review: Bupropion and SSRI-induced 
side effects. J Psychopharmacol. 2008;22(7):792-804.



Page 7 of 7

Ke Zhou, et al. . Neurology & Neuroscience. 2023;4(1):1-7.

Neurol Neurosci. (2023) Vol 4 Issue `1

50. Rigotti NA, Kruse GR, Livingstone-Banks J, Hartmann-
Boyce J. Treatment of Tobacco Smoking: A Review. JAMA. 
2022;327(6):566-577.

51. Furukawa TA, McGuire H, Barbui C. Meta-analysis of effects and 
side effects of low dosage tricyclic antidepressants in depression: 
systematic review. BMJ. 2002;325(7371):991.

52. By the 2019 American Geriatrics Society Beers Criteria® Update 
Expert Panel. American Geriatrics Society 2019 Updated AGS 
Beers Criteria® for Potentially Inappropriate Medication Use in 
Older Adults. J Am Geriatr Soc. 2019;67(4):674-694.

53. Berger A, Dukes E, Edelsberg J, Stacey B, Oster G. Use of tricyclic 
antidepressants in older patients with diabetic peripheral 
neuropathy. Clin J Pain. 2007;23(3):251-258.

54. Goldberg JF, Thase ME. Monoamine oxidase inhibitors revisited: 
what you should know. J Clin Psychiatry. 2013;74(2):189-191.

55. Cooper J, Duffull SB, Isbister GK. Predicting serotonin toxicity 
in serotonin reuptake inhibitor overdose. Clin Toxicol (Phila). 
2023;61(1):22-28.

56. Palaniyappan L, Insole L, Ferrier N. Combining antidepressants: a 
review of evidence. Advances in Psychiatric Treatment. 2009;15(2): 
90-99.

57. Buckley NA, Dawson AH, Isbister GK. Serotonin syndrome. BMJ. 
2014;348:g1626.

58. Dunkley EJ, Isbister GK, Sibbritt D, Dawson AH, Whyte IM. The 
Hunter Serotonin Toxicity Criteria: simple and accurate diagnostic 
decision rules for serotonin toxicity. QJM. 2003;96(9):635-642.

59. Hall H, Ogren SO. Effects of antidepressant drugs on histamine-H1 
receptors in the brain. Life Sci. 1984;34(6):597-605.

60. Kok RM, Nolen WA, Heeren TJ. Efficacy of treatment in older 
depressed patients: a systematic review and meta-analysis of 
double-blind randomized controlled trials with antidepressants. J 
Affect Disord. 2012;141(2-3):103-115.

61. Cipriani A, Furukawa TA, Salanti G, et al. Comparative efficacy 
and acceptability of 21 antidepressant drugs for the acute treatment 
of adults with major depressive disorder: a systematic review and 
network meta-analysis. Lancet. 2018;391(10128):1357-1366.

62. Perlis ML, Smith LJ, Lyness JM, et al. Insomnia as a risk factor for 
onset of depression in the elderly. Behav Sleep Med. 2006;4(2):104-
113.

63. Reynolds CF 3rd, Dew MA, Pollock BG, et al. Maintenance 
treatment of major depression in old age. N Engl J Med. 
2006;354(11):1130-1138.

64. Kok RM, Heeren TJ, Nolen WA. Continuing treatment of 
depression in the elderly: a systematic review and meta-analysis of 
double-blinded randomized controlled trials with antidepressants. 
Am J Geriatr Psychiatry. 2011;19(3):249-255.

65. Lewis G, Marston L, Duffy L, et al. Maintenance or 
Discontinuation of Antidepressants in Primary Care. N Engl J 
Med. 2021;385(14):1257-1267.

66. Alexopoulos GS, Katz IR, Reynolds CF 3rd, Carpenter D, Docherty 
JP; Expert Consensus Panel for Pharmacotherapy of Depressive 
Disorders in Older Patients. The expert consensus guideline 
series. Pharmacotherapy of depressive disorders in older patients. 
Postgrad Med. 2001;Spec No Pharmacotherapy:1-86.

67. Fava GA, Gatti A, Belaise C, Guidi J, Offidani E. Withdrawal 
Symptoms after Selective Serotonin Reuptake Inhibitor 
Discontinuation: A Systematic Review. Psychother Psychosom. 
2015;84(2):72-81.

68. Espinoza RT, Kellner CH. Electroconvulsive Therapy. N Engl J 
Med. 2022;386(7):667-672.

69. Machado S, Arias-Carrión O, Paes F, et al. Repetitive transcranial 
magnetic stimulation for clinical applications in neurological and 
psychiatric disorders: an overview. Eurasian J Med. 2013;45(3):191-
206.

70. Grimm S, Beck J, Schuepbach D, et al. Imbalance between left and 
right dorsolateral prefrontal cortex in major depression is linked 
to negative emotional judgment: an fMRI study in severe major 
depressive disorder. Biol Psychiatry. 2008;63(4):369-376.

71. Klein E, Kreinin I, Chistyakov A, et al. Therapeutic efficacy of 
right prefrontal slow repetitive transcranial magnetic stimulation 
in major depression: a double-blind controlled study. Arch Gen 
Psychiatry. 1999;56(4):315-320.

72. Cotovio G, Boes AD, Press DZ, Oliveira-Maia AJ, Pascual-
Leone A. In Older Adults the Antidepressant Effect of Repetitive 
Transcranial Magnetic Stimulation Is Similar but Occurs Later 
Than in Younger Adults. Front Aging Neurosci. 2022;14:919734.

73. Pallanti S, Cantisani A, Grassi G, et al. rTMS age-dependent 
response in treatment-resistant depressed subjects: a mini-review. 
CNS Spectr. 2012;17(1):24-30.

74. Marwaha S, Palmer E, Suppes T, Cons E, Young AH, Upthegrove 
R. Novel and emerging treatments for major depression. Lancet. 
2023;401(10371):141-153.

75. O'Sullivan R, Inouye SK, Meagher D. Delirium and depression: 
inter-relationship and clinical overlap in elderly people. Lancet 
Psychiatry. 2014;1(4):303-311.

76. Smith PJ, Attix DK, Weldon BC, Greene NH, Monk TG. 
Executive function and depression as independent risk factors for 
postoperative delirium. Anesthesiology. 2009;110(4):781-787.

77. Wilson K, Broadhurst C, Diver M, Jackson M, Mottram P. Plasma 
insulin growth factor-1 and incident delirium in older people. Int 
J Geriatr Psychiatry 2005; 20:154–59.

78. Sáez-Fonseca JA, Lee L, Walker Z. Long-term outcome of 
depressive pseudodementia in the elderly. J Affect Disord. 
2007;101(1-3):123-129. 

79. Enache D, Winblad B, Aarsland D. Depression in dementia: 
epidemiology, mechanisms, and treatment. Curr Opin Psychiatry. 
2011;24:461-72.

80. Ownby RL, Crocco E, Acevedo A, John V, Loewenstein D. 
Depression and risk for Alzheimer disease: systematic review, 
meta-analysis, and metaregression analysis. Arch Gen Psychiatry. 
2006;63(5):530-538.

81. Korczyn AD, Halperin I. Depression and dementia. J Neurol Sci. 
2009;283(1-2):139-142. 

82. Löwe B, Kroenke K, Herzog W, Gräfe K. Measuring depression 
outcome with a brief self-report instrument: sensitivity to change 
of the Patient Health Questionnaire (PHQ-9). J Affect Disord. 
2004;81(1):61-66.


