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ABSTRACT 

Objective: To determine the sociodemographic and clinical factors associated with early, late and 

persistent clinically significant symptoms of depression during the first year after a stroke. 

Methods: Cohort study of 1221 men and women recruited within two weeks of stroke onset in 

Australia, New Zealand and Vietnam. The NIH Stroke Scale (NIHSS) was used to assess the severity 

of the stroke. Other study measures included age, sex, marital status, living arrangements, function 

before the stroke, depression before the stroke, modified Rankin Scale (mRS), and treatment with 

fluoxetine or placebo for 26 weeks. Clinically significant symptoms of depression during the 52 

weeks after baseline was the outcome of interest, and its presence was defined by a total PHQ-9 score 

of 9 or higher at weeks 4, 12, 26 or 52, a clinician diagnosis of depression between assessments, or 

by pharmacological or psychological treatment of depression during follow up. Participants were 

classified as not depressed, or as early (initial 12 weeks), late (12 to 52 weeks) or persistent depression 

(before and after 12 weeks). We used multinomial logistic regression to assess depression risk, with 

all listed measures entered simultaneously into the model. 

Results: The mean age of participants was 63.8 (SD=12.3) years and 775 (63.5%) were male. At 

baseline, 48 (3.9%) participants had previous treated depression, and 228 (18.7%) had clinically 

significant symptoms of depression (PHQ-9 ≥ 9). 734 (63.3%) participants showed no evidence of 

depression in the year following the stroke, 208 (17.9%) had early, 86 (7.4%) late, and 131 (11.3%) 

persistent depression. Increased stroke severity, as measured by doubling of NIHSS scores, was 

associated with an increased risk of early (Risk Ratio [RR]=2.08, 95%CI=1.65-2.62), late (RR=1.53, 

95%CI=1.14-2.06) and persistent clinically significant symptoms of depression (RR=2.50, 

95%CI=1.89-3.32). Similar findings were apparent for the mRS, a measure of functional disability. 

Past depression was associated with increased risk of persistent clinically significant symptoms of 

depression (RR=6.28, 95%CI=2.88-13.71), as was being married or partnered (RR=3.94, 

95%CI=2.42-6.41). The risk of clinically significant symptoms of depression was higher in Australia 

and New Zealand than in Vietnam. 
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Conclusion: The severity of neurological and functional deficits increases the risk of post-stroke 

clinically significant symptoms of depression early and persistently. Depression before stroke, 

personal relationships and cultural context contribute to mediate depression risk. Interventions that 

minimise the severity of neurological and functional deficits should decrease the risk of post-stroke 

clinically significant symptoms of depression. 
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INTRODUCTION 

Clinically significant symptoms of depression affect 1 in every 3 people during the first year after a 

stroke.1 Depression is associated with a significant burden2 and may hinder recovery among stroke 

survivors. A systematic review of 6 prospective studies involving 3273 stroke survivors found that 

depression after stroke more than doubled the risk of long-term disability (OR=2.16, 95%CI=1.70-

2.77).3  

 

A recently updated systematic review of 23 observational studies of factors associated with clinically 

significant symptoms of depression after stroke reported that only 5 studies had investigated 10 or 

more factors, and that physical disability was the most consistent risk factor for depression after 

stroke.4 Since that review, new prospective studies have confirmed that the risk of post-stroke 

depression increases with stroke severity.5,6 However,  it remains unclear if stroke severity is a  cause, 

or a consequence of, depression. 

 

The Assessment of Fluoxetine in Stroke Recovery (AFFINITY) trial was designed to determine the 

effect of fluoxetine treatment on the functional recovery of 1280 stroke survivors.7 In this secondary, 

exploratory analysis of the AFFINITY trial cohort, we aimed to determine the prevalence and 

incidence of depression over 52 weeks, and the sociodemographic and clinical factors associated with 

depression after stroke. We used the guidelines of the Stroke Recovery and Rehabilitation Roundtable 

Taskforce to define 12 weeks as the early phase following a stroke,8 and sought to generate novel and 

clinically relevant data about the evolution of clinically significant depressive symptoms during 

different phases of stroke recovery over a 52-week period: early (≤ 12 weeks), late (> 12 weeks) and 

persistent (both early and late). In line with previous studies,4 we expected the severity of neurological 

deficits and functional disability to be the most robust predictors of post-stroke clinically significant 

symptoms of depression, and anticipated that this association would be particularly robust for those 

with persistent depressive symptoms. 
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METHODS 

Study design and participants 

AFFINITY was a randomised, parallel group (1:1), double-blind, placebo-controlled trial of 

fluoxetine 20 mg daily in 1280 adults aged 18 years or older who had a stroke less than 15 days prior 

to consent. Recruitment took place between 11 January 2013 and 30 June 2019. The primary aim of 

the study was to investigate the effect of fluoxetine on the functional outcome after 6 months of 

treatment – the study design the results of the primary analyses have been reported.7 clinically 

significant symptoms of depression was a planned secondary outcome9 and the effect of fluoxetine 

on depressive symptoms over 6 months has also been reported.10  

 

Briefly, we recruited patients admitted to stroke services in Australia, New Zealand and Vietnam. 

Inclusion required participants to have a post-stroke neurological deficit sufficiently severe to result 

in a modified Rankin Scale (mRS) score ≥ 1.11 We excluded adults with history of epilepsy, bipolar 

disorder, hepatic or renal impairment, hyponatraemia, or exposure to antipsychotic medications or a 

selective serotonin reuptake inhibitor within the last month. Those who had a life-threatening illness, 

were pregnant or of childbearing potential and not taking adequate contraception, or who were 

enrolled in another intervention trial were also excluded. For  the present analyses, we also excluded 

participants with no Patient Health Questionnaire (PHQ-9)12 assessment  at baseline. 

 

Standard protocol 

Study protocol and procedures were approved by the Royal Perth Hospital Human Research Ethics 

Committee – EC2011/131. The Human Research Ethics Boards of all participating sites granted 

approval for the study. All participants, or their legal surrogates, provided written informed consent. 

The AFFINITY trial was registered  with the Australian and New Zealand Clinical Trials Registry, 
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ACTRN12611000774921. A detailed description of the study protocol and of all assessments is 

available online: https://www.affinitytrial.org. 

 

Outcome measures and follow up assessments 

Follow-up assessments were undertaken at baseline, and 4, 12, 26 and 52 weeks after randomisation. 

Data were collected face-to-face, by telephone and through postal questionnaires.7 Depression was 

assessed by several measures. The PHQ-9 is a self-administered depression scale that consists of 9 

items assessing depressive symptoms that may have occurred during the preceding 2 weeks, with 

each item being scored on a 4-point scale ranging from 0 (not at all) to 3 (nearly every day).12 PHQ-

9 total scores can range from 0 (no symptoms) to 27 (most symptoms). Scores of 9 or more indicate 

the potential presence of ‘clinically significant symptoms of depression’ among stroke survivors.13 

The scale has robust psychometric properties12 and its scores are sensitive to change over time.14 As 

PHQ-9 information is limited to the 2-week period prior to assessment, we also asked participants at 

the 4 follow up assessments if they had been diagnosed with depression by a clinician after baseline 

(yes/no), had been prescribed an antidepressant (yes/no), or had received non-pharmacological 

treatment for depression (yes/no). We considered clinically significant symptoms of depression to be 

present if the PHQ-9 score was ≥ 9 or if participants endorsed any of the aforementioned questions. 

We used this information to assign participants to 4 groups: no depression throughout the 52 weeks, 

clinically significant symptoms of depression during the first 12 weeks only (early depression), 

clinically significant symptoms of depression after 12 weeks only (late depression), clinically 

significant symptoms of depression before and after 12 weeks (persistent depression). 

 

Other study measures included age (in years), sex, marital status (married/partnered or not), living 

arrangements (living alone or with others), presence of disability before the index stroke (none, some 

but independent, mild need for assistance with some activities, moderate but still able to walk without 

assistance, moderately severe but able to attend to basic bodily needs, severe dependence in basic 

https://www.affinitytrial.org/
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activities of daily living), recruitment country (Vietnam / Australia or New Zealand), the Oxfordshire 

Community Stroke Project (OCSP) clinical classification of stroke,15 the National Institute of Health 

Stroke Scale (NIHSS) to assess the neurological deficits of participants at the time of randomization 

(scores can range from 0 to 42; higher scores indicate greater severity of deficits),16 the modified 

Rankin Scale (mRS) (scores can range from 0 to 6, higher scores indicate greater disability and 

dependence),17 depression before stroke that required treatment (yes/no) and random treatment 

assignment to fluoxetine or placebo for the first 6 months of the study. 

 

Statistical analyses 

We used Stata version 17.0 (StataCorp LLC) to manage and analyse de-identified data. Descriptive 

statistics summarized the data as counts and proportions (categorical variables) or mean and standard 

deviation (SD) in the case of numerical continuous measures, such as age. We used a repeated 

measures logit model to estimate the effect (expressed as odds ratio – OR – and respective 95% 

confidence interval – 95%CI) of study measures on depression status (yes/no) over 52 weeks 

(assessments available at baseline 4, 12, 26 and 52 weeks – using all available data), and multinomial 

logistic regression to investigate the association between baseline measures with early, late and 

persistent depression (effect expressed as risk ratio – RR and respective 95%CI). As loss to follow 

up was negligible, imputation was not considered necessary. Spearman rho measured the correlation 

between NIHSS and mRS scores. We naturally log-transformed NIHSS scores and divided them by 

the natural log of 2, so that the resulting unit of change represents a doubling of NIHSS scores. We 

then completed a series of logistic regressions to investigate the association between depression group 

(early, late or persistent) with mRS and NIHSS scores at baseline (separate analyses for mRS and 

NIHSS scores because of collinearity between these measures), with estimates adjusted for the effects 

of age, sex, marital status, living arrangements, baseline disability, country of recruitment, stroke 

classification, treatment of depression before stroke and trial treatment with fluoxetine or placebo 

after stroke. We used the resulting coefficient estimates to calculate the adjusted probability of 
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depression (early, late or persistent) and plotted the fitted probabilities, with the respective 95%CI, 

according to mRS and NIHSS scores (predict function of Stata). Planned sensitivity analyses followed 

the same steps described above, but these analyses were limited to people free of clinically significant 

depressive symptoms at baseline and, subsequently, by using the PHQ-9 only to define early, late and 

persistent depression. Alpha was set at 5% and all probability estimates were derived from two-tailed 

tests. 

 

Data availability 

The anonymized data that support the findings of this trial are available to other researchers upon 

request to Prof Graeme Hankey (graeme.hankey@uwa.edu.au) following receipt of a written request 

and proposal for use of the data, approval by the AFFINITY trial Steering Committee, and 

establishment of a data sharing agreement.  

 

RESULTS 

We excluded 59 of the 1280 participants from these analyses because they had not completed the 

PHQ-9 at the baseline assessment, resulting is a study sample of 1221 participants (information about 

volunteers not included in this study have been described elsewhere18). Their age ranged from 24 to 

92 years (mean=63.8 ± 12.3 years) and 775 (63.5%) of them were men. Partial anterior circulation 

stroke (PACS) was the most frequent stroke classification (n=532, 43.6%), with 728 (59.6%) 

participants having a total NIHSS score ≥ 5. NIHSS scores ranged from 0 to 23 (median=6, IQR=3 

to 8). A total of 671 (55.0%) participants had mRS scores equal to or greater than 4 at the baseline 

assessment. At baseline, 48 (3.9%) participants reported past depressive episodes that required 

treatment, and 228 (18.7%) showed evidence of clinically significant symptoms of depression (PHQ-

9 ≥ 9). Table 1 summarises the baseline sociodemographic and clinical characteristics of participants. 

Adherence to treatment for the 26-week trial was 85.7% for placebo and 86.4% for fluoxetine. The 

effects of the trial on depressive symptoms have been reported in detail elsewhere.10 
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During the 52 weeks of the study, 450 participants showed evidence of clinically significant 

symptoms of depression (Table 2). As baseline NIHSS and mRS scores were correlated (Spearman 

rho = 0.58), we refrained from forcing both at the same time into the models. The odds of clinically 

significant symptoms of depression decreased with time relative to baseline and were higher among 

those aged ≥ 70 years and among participants who were married. The odds of clinically significant 

symptoms of depression increased as mRS scores (disability and dependence) increased and was 3 

times higher among participants who had received treatment for depression before their stroke. Sex, 

living alone, country of residence, pre-stroke disability, stroke classification and treatment with 

placebo (compared with fluoxetine) did not have a significant effect on the odds of clinically 

significant symptoms of depression over the 52-week period after the stroke. The doubling of NIHSS 

scores nearly doubled the odds of clinically significant symptoms of depression during the study 

(adjusted OR=1.90, 95%CI=1.63-2.22 – after excluding mRS scores from the model because of 

collinearity with NIHSS).  

 

Sixty-two (5.1%) participants were lost during follow up, of whom 41 died. 1159 participants 

contributed valid data for the longitudinal study (98.2% of those alive). We limited the analyses to 

these participants because of uncertainty regarding the depression grouping of those who were not 

available for assessment. Of 425 participants with clinically significant symptoms of depression, 208 

showed evidence of early clinically significant symptoms of depression, 86 showed evidence of late 

clinically significant symptoms of depression, and 131 of persistent clinically significant symptoms 

of depression (early and late in the trial). Table 3 summarises the association between baseline 

sociodemographic and clinical measures with early, late and persistent depression. Treatment for 

depression before the index stroke was associated with increased risk of persistent depression, as was 

living in Australia or New Zealand compared to Vietnam, and being married. Total Anterior 

Circulation Stroke (TACS) was associated with increased risk of late clinically significant symptoms 
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of depression, as was being married. eFigure 1 show the distribution of participants with no 

depression and with early, late and persistent clinically significant symptoms of depression according 

to their mRS scores at baseline and 52 weeks. Figure 1 shows that the probabilities of early, late and 

persistent clinically significant symptoms of depression increased with increasing baseline mRS and 

NIHSS scores. The association between the probability of depression and mRS and NIHSS scores 

was similar for early and persistent clinically significant symptoms of depression (nearly linear), but 

for late depression the association was only robust for participants with high (i.e., worse) mRS and 

NIHSS scores. 

 

The doubling of baseline NIHSS scores was associated with an increase in the risk of early (RR=2.08, 

95%CI=1.65-2.62), late (RR=1.53, 95%CI=1.14-2.06) and persistent clinically significant symptoms 

of depression (RR=2.50, 95%CI=1.89-3.32). These results were adjusted for the effects of age, sex, 

marital status, living arrangements, country of recruitment, function before the stroke, classification 

of stroke, treatment for depression before stroke and treatment with trial fluoxetine after stroke.  

 

We completed a sensitivity analysis that excluded 228 prevalent cases of depression (PHQ-9 ≥ 9) at 

baseline. The results are summarised in eTable 1. The association between clinically significant 

symptoms of depression groups and mRS scores weakened for mRS values < 5, but the association 

with country of recruitment and treatment for depression before stroke persisted. The direction of all 

other associations remained unchanged, but were no longer statistically significant for marital status. 

Additional analyses showed that the adjusted effect of the associations between doubling of NIHSS 

scores and post-stroke depression groups (prevalent cases excluded) remained statistically significant 

(RR=1.71, 95%CI=1.18-2.48 for early depression; RR=1.46, 95%CI=1.09-1.97 for late depression; 

RR=1.52, 95%CI=1.09-2.14 for persistent depression). This association between doubling of NIHSS 

scores and depression groups were similarly robust when participants who had shown evidence of 

clinically significant symptoms of depression at baseline (i.e., PHQ-9 ≥ 9) were retained in the 
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analyses (eTable 2). We repeated the analyses after restricting the diagnosis of clinically significant 

symptoms of depression to participants who had a recorded PHQ-9 ≥ 9 (we used a similar approach 

to define early, late and persistent depression). Again, the doubling of NIHSS scores were associated 

with early (RR=2.05, 95%CI=1.65-2.54), late (RR=1.52, 95%CI=1.03-2.24) and persistent 

depression (RR=2.82, 95%CI=1.95-4.09) (adjusted for all other measures – eTable 3). Other 

statistically significant associations arising from the latter model that indicated an increase in risk for 

early depression were mild to moderate disability before the index stroke, recruited from Australia or 

New Zealand compared with Vietnam, Lacunar Stroke (LACS) classification and treatment for 

depression before stroke. In addition to doubling of NIHSS scores, country of randomisation 

(Australia or New Zealand vs Vietnam) was the only measure associated with increased risk of late 

clinically significant symptoms of depression. These analyses also showed that the adjusted risk of 

persistent clinically significant symptoms of depression was higher for participants aged ≥ 70 years 

and for those who had received treatment for depression before stroke, while not being 

married/partnered was associated with lower risk. Finally, we examined the association between 

depression group and the context of the assessment. Of the 208 participants with early depression, 

100 (48.1%) completed a face-to-face assessment, 104 (50.0%) were assessed via the telephone or 

skype, 1 (0.5%) was assessed via postal questionnaire or email, and for 3 participants (1.5%) the 

context of the assessment was not recorded. For the 86 participants with late depression, the 

respective numbers were 17 (19.8%), 69 (80.2%), 0 and 0, whereas for the 131 with persistent 

depression they were 48 (36.6%), 82 (62.6%) 0 and 1 (0.8%). Multinomial logistic regression showed 

that the risk of early and persistent depression was lower among participants assessed by phone or 

skype than among those assessed face-to-face (RR=0.35, 95%CI=0.24-0.50 and RR=0.39, 

95%CI=0.25-0.62, respectively), but not for late depression (RR=1.10, 95%CI=0.60-2.02). 

 

DISCUSSION 
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The one-year follow up of AFFINITY trial participants confirmed that the risk of clinically significant 

symptoms of depression increases with the severity of stroke (NIHSS) and degree of disability and 

dependence (mRS). The association between stroke severity and clinically significant symptoms of 

depression was particularly strong for participants who experienced the emergence of depressive 

symptoms during the first 3 months after stroke and those who were depressed early and continued 

to be depressed 6 or 12 months later (persistent clinically significant symptoms of depression). We 

also found that the risk of clinically significant symptoms of depression was highest amongst those 

aged 70 years or over, who were married or had received treatment for depression before their stroke. 

The association with marital status and depression before stroke was particularly noticeable for 

participants with persistent depression. Lacunar strokes (LACS) were associated with increased risk 

of early depression, whereas TACS increased the risk of late clinically significant symptoms of 

depression. 

 

We recruited a large sample of participants within two weeks of their stroke. However, only a small 

proportion of those recruited had severe strokes and none had no symptoms (silent stroke). This 

limited our ability to examine the association between clinically significant symptoms of depression 

and the entire range of stroke severity, which seems to be a common difficulty of longitudinal studies 

designed to investigate depression after stroke.4 Moreover, the reliance of the assessment of 

depressive symptoms on the person’s ability to communicate verbally resulted in the exclusion of 

participants with marked aphasia. In contrast, the recruitment of a cohort with mild to moderately 

disability associated with strokes minimised the number of participants lost during follow up and 

reduced the effects of survivorship bias.  

 

Our study sample was recruited from multiple stroke services in Australia, New Zealand and 

Vietnam. The diagnosis of clinically significant symptoms of depression was more frequent in 

Australia and New Zealand than in Vietnam, which may represent an expression of cultural 
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differences or differing access to the relevant mental health services. Evidence from other studies 

suggest that cultural factors are important in the way emotional distress is expressed by Vietnamese 

people living in Australia (more frequently) and Vietnam (less frequently),19 and this may explain 

our findings at least in part. Hence, caution is required when attempting to generalise these results to 

other cultural contexts.  

 

The assessment of stroke followed standard clinical guidelines,7 while the assessment of depression 

relied on the serial use of the PHQ-9 and participants’ self-reported clinician diagnosis of depression 

or depression treatment. A meta-analysis of PHQ-9 validation studies showed that cut-points between 

8 and 11 yield acceptable sensitivity and specificity for the diagnosis of major depression in various 

clinical settings,20 including stroke services.13 However, as the PHQ-9 limits its assessment to the 

preceding 2-weeks,  clinically relevant symptoms arising and resolving between assessments may be 

missed. Hence, we also asked participants at each assessment whether they had been told by a 

healthcare professional they had depression or whether antidepressant treatment or talking therapy 

had been offered. This increased the proportion of people identified as depressed from 31.5% with 

the PHQ-9 only to 36.9%, a figure that is consistent with that reported by other studies using different 

approaches to establish the presence of depression.1 The validity of this approach is uncertain 

compared with structured clinical interviews designed to ascertain the presence of current and past 

depressive episodes. If bias was introduced, it was most likely toward the null hypothesis by 

decreasing sensitivity in identifying cases of depression.  

 

Although our cohort was derived from a randomised placebo-controlled trial of fluoxetine, the 

intervention had no significant effect on pre-defined depression outcomes.10 Residual confounding 

and confounding by unmeasured factors, such as severity of neurological deficits during follow up or 

apathy, could mediate some of the association between mRS and NIHSS scores at baseline and 

depression over 1 year, but discrepancy between baseline and follow up deficits would have to be 
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large to negate our findings. The close correlation between our measures of  mRS and NIHSS scores 

and the complete follow up mRS assessments for all participants supports the validity of our findings 

that early severity and disability associated with stroke are associated with an increased risk of 

depression. 

 

Our results are consistent with those of previous systematic reviews4,21 and extend their findings by 

considering the concurrent effects of relevant sociodemographic and clinical measures and by 

showing that adults with depression before stroke are particularly vulnerable to persistent depressive 

symptoms after stroke. Unexpectedly, participants who were not married or partnered had lower risk 

of persistent depressive symptoms than married participants.4,22 This could be due to selection bias 

(e.g. unmarried depressed stroke survivors being less willing or able to consent to participate in the 

study), attrition bias (higher mortality among those who were not married, precluding the opportunity 

to become depressed), ascertainment bias (i.e., spouses alert to the presence of depressive symptoms) 

or to the subjective perceived burden of care on the spouse associated with post-stroke neurological 

disabilities..23 Further research is needed to explore the external validity of this finding. We also 

found that early clinically significant symptoms of depression were associated with LACS, whereas 

late clinically significant symptoms of depression were associated with TACS. Other studies have 

found evidence of greater psychological distress among TACS stroke survivors,24,25 although 

previous attempts to link lesion location with the development of post-stroke depression have all but 

dismissed any association.26  

 

Daily treatment with 20 mg of fluoxetine was not associated with decreased risk of clinically 

significant symptoms of depression during follow up, which raises questions about the efficacy of 

fluoxetine for the treatment and prevention of depression after stroke10 or, alternatively, about the 

validity of the diagnosis of depression in this population. Apathy, for example, is frequent among 

stroke survivors and its clinical presentation can overlap with that of depression.27 It is possible that 
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some of our participants with depression, particularly those with persistent symptoms, may have been 

apathetic as a consequence of their stroke, which would explain their poor response to antidepressant 

treatment. A more detailed assessment of apathy would have been required to address this issue.  

 

In conclusion, our results confirmed that the severity of neurological and functional deficits increase 

the risk of post-stroke clinically significant symptoms of depression early and persistently. We also 

found that adults with past history of depression are more likely to experience persistent symptoms 

of depression during the year following the stroke, with personal relationships and cultural context 

also contributing to modulate risk. The prevention of post-stroke depression requires the use of 

strategies capable of minimising the severity of neurological and functional deficits,28,29 as well as 

the introduction of appropriate measures to support high risk individuals.  

  

  



 15 

CO-INVESTIGATOR LIST 

Gillian E. Mead; Martin S. Dennis; Laurent Billot; Stephen Jan; Thomas Lung; Veronica Murray; 

Erik Lundström; Craig S. Anderson; Robert Herbert; Gregory Carter; Geoffrey A. Donnan; Huy-

Thang Nguyen; John Gommans; Qilong Yi; Qiang Li; Severine Bompoint; Sarah Barrett; Anne 

Claxton; Julia O’Dea; Michelle Tang; Clare Williams; Shenae Peterson; Christie Drummond; Uyen-

Ha Hong; Linh-Thi My Le; Tram-Thi Bich Ngo; Yen-Bao Mai; Huyen-Thanh Han; Nhu-Quynh 

Truong; Huong-Thi Nguyen; Hai-Thanh Ngo; Thi Binh Nguyen; Oanh-Thi Kieu Ha; Trang-Le 

Huyen Nguyen; Richard I. Lindley; Peter New; Andrew Lee; Thanh-Trung Tran; Loan-Tran Truc 

Mai Le; Thuy-Le Vu Kieu; Sang-Van Nguyen; Thuy-Anh Diem Nguyen; Tam-Nhat Dang; Hanh-

Thi Truc Phan; Loan-Thi Ngoc Vo; Mai-Hue Nguyen; Hanh-Cao Dang; Hong-Thi Tran; Linh-Thi 

Cam Dam; Trinh-Thi Kim Ngo; Thai-Nguyen Thanh Pham; Binh-Nguyen Pham; Nha-Thi Thanh 

Dao; Huong-Thi Bich Nguyen; Linh-Thi Cam Le; Chi-Minh Do; Huy-Quoc Huynh; Giau-Thi Kim 

Tran; Oanh-Thi Le; Ly-Thi Khanh Tran; Chinh-Dinh Duong; Duong-Van Kieu; Na Le; Hoa-Ngoc 

Nguyen; Binh-Van Le; Long-Thanh Nguyen; Long-Van Nguyen; Tuan-Quoc Dinh; Tan-Van Vo; 

Tram-Ngoc Bui; Uyen-Thi To Hoang; Hien-Thi Bich Nguyen; Ha-Thi Thu Nguyen; Nga-Thuy Lam; 

Khanh-Kim Le; Phuong-Thanh Trinh; Hop-Quang Huynh; Thao-Thi Thu Nguyen; Huyen-Ngoc Lu; 

Tham-Hong Pham; Sam-Hoanh Nguyen; Ninh-Hong Le; Giang-Truong Nguyen; Bich-Thi Doan; 

Sung-Phuoc Pham; Duong-Huu Luong; Ha-Van Mai; Thuc-Van Tran; Phuong-Thi Do; Hoai-Thi Le; 

Chi-Van Nguyen; Phuong-Doan Nguyen; Ton-Duy Mai; Phuong-Viet Dao; Dung-Tien Nguyen; Dai-

Quoc Khuong; Trung-Xuan Vuong; Lan-Tuong Vu; Ngoc-Duc Ngo; Hanh-Hong Dang; Phuong-Thai 

Truong; Ngan-Thi Le; Hoa-Van Hoang; Chung-Quang Do; Minh-Thao Nguyen; Anh-Hai Dam; 

Quynh-Nhu Le; Ngoc-Hoang Nguyen; Tuyen-Van Nguyen; Toan-Dinh Le; Ha-Thi Hai Dinh; 

Cuong–Van Pham; Khanh-Thi Ngoc Thach; Linh-Hai Nguyen; Loan-Thi Nguyen; Vien-Chi Le; 

Phuong-Hong Tran; Tai-Anh Nguyen; Tuan-Van Le; Luyen-Van Truong; Tue-Chau Bui; Ngoc-Xuan 

Huynh; Lap-Van Dinh; An-Gia Pham; Trang-Thi Huyen Le; Vy-Tuong Nguyen; Yen-Hai Nguyen; 

Thang-Ba Nguyen; Huy Thai; Quyen-Thi Ngoc Pham; Khoa-Duy Dao; Quoc-Nguyen Bao Pham; 

Thuong-Thi Huyen Dang; Huong-Huynh To Dinh; Trang-Mai Tong; Thuy-Thi Vu; Si-Tri Le; Tai-

Ngoc Tran; Phuong-Hoai Tran; Ngoc-Thuy Nhu Dinh; Binh-Thanh Nguyen; Vinh-Phuong Do; Anh-

Ngoc Nguyen; Binh-Thi Thanh Nguyen; Binh-Thanh Nguyen; David Blacker; Lindsey Bunce; Ai 

Ling Tan; Darshan Ghia; Gillian Edmonds; Nicole O’Loughlin; Megan Ewing; Kerri-Ann Whittaker; 

Lorralee Deane; Yash Gawarikar; Brett Jones; Maria Lopez; Koushik Nagesh; Emma Siracusa; 

Stephen Davis; Amy McDonald; Jess Tsoleridis; Rachael McCoy; David Jackson; Gab Silver; 

Timothy R. Bates; Amanda Boudville; Lynda Southwell; Dennis Cordato; Alan J. McDougall; 

Cecilia Cappelen-Smith; Zeljka Calic; Shabeel Askar; Qi Cheng; Raymond Kumar; Richard 

Geraghty; Maree Duroux; Megan Ratcliffe; Samantha Shone; Cassandra McLennan; Ramesh 

Sahathevan; Casey Hair; Stanley Levy; Beverley Macdonald; Benjamin Nham; Louise Rigney; Dev 

Nathani; Sumana Gopinath; Vishal Patel; Abul Mamun; Benjamin Trewin; Chun Phua; Ho Choong; 

Lauren Tarrant; Kerry Boyle; Luisa Hewitt; Monique Hourn; Amanda Masterson; Kim Oakley; 

Karen Ruddell; Colette Sanctuary; Kimberley Veitch; Camelia Burdusel; Lina Lee; Gary Cheuk; 

Jeremy Christley; Tabitha Hartwell; Craig Davenport; Kate Hickey; Rosanna Robertson; Michelle 

Carr; Sam Akbari; Hannah Coyle; Megan O’Neill; Cameron Redpath; Caroline Roberts; Marjan 

Tabesh; Toni Withiel; Kapila Abeysuriya; Andrew Granger; Angela Abraham; Chermaine Chua; 

Dung Do Nguyen; Vathani Surendran; Melissa Daines; David Shivlal; Mudassar Latif; Noreen 

Mughal; Patricia Morgan; Martin Krause; Miriam Priglinger; Ehsan E. Shandiz; Susan Day; Lay 

Kho; Michael Pollack; Judith Dunne; Helen Baines; Merridie Rees; Jenni White; Monique Hourn; 

Kimberley Veitch; Aicuratiya Withanage; Colette Sanctuary; Candice Delcourt; Cheryl Carcel; 

Alejandra Malavera; Amy Kunchok; Elizabeth Ray; Elizabeth Pepper; Emily Duckett; Jenni White; 

Kimberley Veitch; Luisa Hewitt; Monique Hourn; Kerry Boyle; Sally Ormond; Colette Sanctuary; 

Andrew Moey; Timothy Kleinig; Vanessa Maxwell; Chantal Baldwin; Wilson Vallat; Deborah Field; 

Romesh Markus; Kirsty Page; Danielle Wheelwright; Sam Bolitho; Steven Faux; Fix Sangvatanakul; 

Alexis Brown; Susan Walker; Jennifer Massey; Michael Pollack; Jenni White; Kimberley Veitch; 

Hillary Hayes; Luisa Hewitt; Monique Hourn; Colette Sanctuary; Pesi Katrak; Annie Winker; 



 16 

Alessandro Zagami; Alanah Bailey; Sarah Mccormack; Andrew Murray; Mark Rollason; Christopher 

Taylor; Fintan O’Rourke; Ye Min Kuang; Heike Burnet; Yvonne Liu; Qi Cheng; Aileen Wu; Sam 

Akbari; Hannah Coyle; Megan O’Neill; Diana Ramirez; Tissa Wijeratne; Sherisse Celestino; Essie 

Low; Cynthia Chen; Jennifer Bergqvist; Andrew Evans; Queenie Leung; Martin Jude; Rachael 

McQueen; Katherine Mohr; Latitia Kernaghan; Paul Stockle; Boon L. Tan; Sara Laubscher; Diana 

Schmid; Melissa Spooner; Bhavesh Lallu; Bronwen Pepperell; John Chalissery; Karim Mahawish; 

Susan DeCaigney; Paula Broughton; Karen Knight; Veronica Duque; Harry McNaughton; Jeremy 

Lanford; Vivian Fu; Lai-Kin Wong. 



 17 

REFERENCES 

1. Hackett ML, Pickles K. Part I: frequency of depression after stroke: an updated systematic review 

and meta-analysis of observational studies. Int J Stroke 2014;9:1017-1025. 

2. Vigo D, Thornicroft G, Atun R. Estimating the true global burden of mental illness. Lancet 

Psychiatry 2016;3:171-178. 

3. Blochl M, Meissner S, Nestler S. Does depression after stroke negatively influence physical 

disability? A systematic review and meta-analysis of longitudinal studies. J Affect Disord 

2019;247:45-56. 

4. Kutlubaev MA, Hackett ML. Part II: predictors of depression after stroke and impact of 

depression on stroke outcome: an updated systematic review of observational studies. Int J Stroke 

2014;9:1026-1036. 

5. Wang Z, Zhu M, Su Z, et al. Post-stroke depression: different characteristics based on follow-up 

stage and gender-a cohort perspective study from Mainland China. Neurol Res 2017;39:996-

1005. 

6. Lopez-Espuela F, Roncero-Martin R, Canal-Macias ML, et al. Depressed Mood after Stroke: 

Predictive Factors at Six Months Follow-Up. Int J Environ Res Public Health 2020;17. 

7. Affinity Trial Collaboration. Safety and efficacy of fluoxetine on functional outcome after acute 

stroke (AFFINITY): a randomised, double-blind, placebo-controlled trial. Lancet Neurol 

2020;19:651-660. 

8. Bernhardt J, Hayward KS, Kwakkel G, et al. Agreed definitions and a shared vision for new 

standards in stroke recovery research: The Stroke Recovery and Rehabilitation Roundtable 

taskforce. Int J Stroke 2017;12:444-450. 

9. Mead G, Hackett ML, Lundstrom E, Murray V, Hankey GJ, Dennis M. The FOCUS, AFFINITY 

and EFFECTS trials studying the effect(s) of fluoxetine in patients with a recent stroke: a study 

protocol for three multicentre randomised controlled trials. Trials 2015;16:369. 

10. Almeida OP, Hankey GJ, Ford A, et al. Depression outcomes among patients treated with 

fluoxetine for stroke recovery: The AFFINITY randomized clinical trial. JAMA Neurol 2021. 

11. Bruno A, Akinwuntan AE, Lin C, et al. Simplified modified rankin scale questionnaire: 

reproducibility over the telephone and validation with quality of life. Stroke 2011;42:2276-2279. 

12. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. 

J Gen Intern Med 2001;16:606-613. 

13. Turner A, Hambridge J, White J, et al. Depression screening in stroke: a comparison of alternative 

measures with the structured diagnostic interview for the diagnostic and statistical manual of 

mental disorders, fourth edition (major depressive episode) as criterion standard. Stroke 

2012;43:1000-1005. 

14. Lowe B, Kroenke K, Herzog W, Grafe K. Measuring depression outcome with a brief self-report 

instrument: sensitivity to change of the Patient Health Questionnaire (PHQ-9). J Affect Disord 

2004;81:61-66. 



 18 

15. Bamford J, Sandercock P, Dennis M, Burn J, Warlow C. Classification and natural history of 

clinically identifiable subtypes of cerebral infarction. Lancet 1991;337:1521-1526. 

16. Lyden P, Raman R, Liu L, Emr M, Warren M, Marler J. National Institutes of Health Stroke Scale 

certification is reliable across multiple venues. Stroke 2009;40:2507-2511. 

17. Bruno A, Shah N, Lin C, et al. Improving modified Rankin Scale assessment with a simplified 

questionnaire. Stroke 2010;41:1048-1050. 

18. Almeida OP, Hankey GJ, Ford A, Etherton-Beer C, Flicker L, Hackett M. Depression outcomes 

of the assessment of fluoxetine in stroke recovery (AFFINITY) randomised, double-blind, 

placebo-controlled trial. JAMA Neurol 2021;78:1072-1079. 

19. Steel Z, Silove D, Giao NM, et al. International and indigenous diagnoses of mental disorder 

among Vietnamese living in Vietnam and Australia. Br J Psychiatry 2009;194:326-333. 

20. Manea L, Gilbody S, McMillan D. Optimal cut-off score for diagnosing depression with the 

Patient Health Questionnaire (PHQ-9): a meta-analysis. CMAJ 2012;184:E191-196. 

21. Hackett ML, Anderson CS. Predictors of depression after stroke: a systematic review of 

observational studies. Stroke 2005;36:2296-2301. 

22. Burvill P, Johnson G, Jamrozik K, Anderson C, Stewart-Wynne E. Risk factors for post-stroke 

depression. Int J Geriatr Psychiatry 1997;12:219-226. 

23. Dupre ME, Lopes RD. Marital History and Survival After Stroke. J Am Heart Assoc 2016;5. 

24. Thomas SA, Lincoln NB. Predictors of emotional distress after stroke. Stroke 2008;39:1240-

1245. 

25. Dennis M, O'Rourke S, Lewis S, Sharpe M, Warlow C. Emotional outcomes after stroke: factors 

associated with poor outcome. J Neurol Neurosurg Psychiatry 2000;68:47-52. 

26. Carson AJ, MacHale S, Allen K, et al. Depression after stroke and lesion location: a systematic 

review. Lancet 2000;356:122-126. 

27. Hama S, Yamashita H, Shigenobu M, et al. Depression or apathy and functional recovery after 

stroke. Int J Geriatr Psychiatry 2007;22:1046-1051. 

28. Emberson J, Lees KR, Lyden P, et al. Effect of treatment delay, age, and stroke severity on the 

effects of intravenous thrombolysis with alteplase for acute ischaemic stroke: a meta-analysis of 

individual patient data from randomised trials. Lancet 2014;384:1929-1935. 

29. Albers GW, Marks MP, Kemp S, et al. Thrombectomy for Stroke at 6 to 16 Hours with Selection 

by Perfusion Imaging. N Engl J Med 2018;378:708-718. 

 

 



 19 

 

Table 1. Sociodemographic and clinical characteristics of participants at the baseline assessment† 

 
Total number of participants = 1221 

n (%) 

Age in years 

< 60 

60-69 

≥ 70 

447 (36.6) 

372 (30.5) 

402 (32.9) 

Female sex 446 (36.5) 

Marital status not married or partnered 285 (23.3) 

Living alone 141 (11.5) 

Country 

Vietnam 

Australia 

New Zealand 

691 (56.6) 

492 (40.3) 

38 (3.1) 

Function before stroke 

No difficulties 

Difficulties not disabling 

Mild disability 

Moderate disability 

Mod/Severe disability 

1099 (90.0) 

83 (6.8) 

24 (2.0) 

13 (1.1) 

2 (0.2) 

Stroke classification 

POCS 

Haemorrhagic 

LACS 

PACS 

TACS 

Uncertain* 

216 (17.7) 

174 (14.2) 

217 (17.8) 

532 (43.6) 

75 (6.1) 

7 (0.6) 

NIHSS group 

Mild 

Moderate 

Moderately severe to severe 

493 (40.4) 

699 (57.2) 

29 (2.4) 

Modified Rankin Score 

(mRS) 

1 

2 

3 

4 

5 

140 (11.5) 

149 (12.2) 

261 (21.4) 

578 (47.3) 

93 (7.6) 

Depression before stroke requiring treatment  48 (3.9) 

PHQ-9 ≥ 9 (depressed) 228 (18.7) 

Assigned treatment with placebo# 607 (49.7) 
†
59 participants who did not complete the PHQ-9 at randomisation were excluded from all analyses. 

NIHSS: National Institute of Health Stroke Scale.  

LACS: Lacunar stroke; PACS: Partial Anterior Circulation stroke; POCS: Posterior Circulation stroke; TACS: Total 

Anterior Circulation stroke 

*Uncertain includes 3 cases with unrecorded classification and 4 whose diagnosis of stroke was questionable. 
#Participants were randomly assigned treatment with fluoxetine or placebo for 26 weeks (6 months). 
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Table 2. Odds of stroke participants showing evidence of clinically significant symptoms of 

depression‡ over a period of 52 weeks according to their baseline characteristics (n=1221). 

 Odds Ratio (OR)† 95%CI OR 

Weeks in the study 

Baseline 

4 

12 

26 

52 

1 

0.79 

0.69 

0.64 

0.83 

Reference 

0.66-0.95 

0.57-0.83 

0.53-0.77 

0.69-0.99 

Age in years 

< 60 

60-69 

≥ 70 

1 

1.15 

1.49 

Reference 

0.87-1.53 

1.13-1.98 

Female sex 1.09 0.86-1.38 

Marital status not married or partnered 0.49 0.33-0.71 

Living alone 1.42 0.90-2.23 

Country 
Vietnam 

Australia / New Zealand 

1 

1.13 

Reference 

0.87-1.47 

Mild to moderately severe disability before stroke 1.41 0.82-2.42 

Stroke classification 

POCS 

Haemorrhagic 

LACS 

PACS 

TACS 

Uncertain* 

1 

0.90 

1.02 

0.97 

1.53 

1.62 

Reference 

0.61-1.34 

0.70-1.47 

0.71-1.33 

0.97-2.42 

0.46-5.71 

mRS score 

1 

2 

3 

4 

5 

1 

2.26 

3.04 

3.09 

5.98 

Reference 

1.25-4.09 

1.78-5.22 

1.85-5.16 

3.31-10.80 

Depression before stroke requiring treatment  3.08 1.95-4.86 

Assigned treatment with placebo# 1.06 0.85-1.32 
‡Clinically significant symptoms of depression defined by a total PHQ-9 score ≥ 9 or participant reported clinician 

diagnosis of depression or introduction of an antidepressant during the study or referral for non-pharmacological treatment 

of depression. Depression affected 450 (36.9%) participants over 52 weeks. The total number of participants was 1221 

and the number of valid observations collected over time 5907. 
†Odds ratio derived from multivariate logistic regression of panel data. All listed measures were entered simultaneously 

in the model and the reported risk ratios indicate the main effect of the exposures. Bold print used to highlight statistically 

significant associations relative to the reference group. 

95%CI: 95% confidence interval. 

NIHSS: National Institute of Health Stroke Scale.  

mRS: Modified Rankin Scale. 

LACS: Lacunar stroke; PACS: Partial Anterior Circulation stroke; POCS: Posterior Circulation stroke; TACS: Total 

Anterior Circulation stroke 

*Uncertain includes 3 cases with unrecorded classification and 4 whose diagnosis of stroke was questionable. 
#Participants were randomly assigned treatment with fluoxetine or placebo for 26 weeks (6 months). 

The interaction between sex and marital status on depression status was not significant: p=0.492) 
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Table 3. Risk ratio of stroke participants showing evidence of early, late and persistent clinically 

significant symptoms of depression‡ over a period of 52 weeks according to their baseline 

characteristics (no depression used as reference). 

 

Early depression 

N=208 

RR (95%CI)† 

Late depression 

N=86 

RR (95%CI) 

Persistent depression 

N=131 

RR (95%CI) 

Age in years 

< 60 

60-69 

≥ 70 

1 (Reference) 

1.08 (0.73-1.58) 

1.01 (0.67-1.54) 

1 (Reference) 

0.82 (0.45-1.51) 

1.07 (0.60-1.89) 

1 (Reference) 

0.95 (0.57-1.59) 

1.27 (0.77-2.10) 

Female sex 1.26 (0.90-1.77) 1.52 (0.94-2.46) 1.35 (0.89-2.06) 

Marital status not married or partnered 0.71 (0.43-1.17) 0.57 (0.27-1.19) 0.31 (0.15-0.63) 

Living alone 1.41 (0.75-2.66) 0.86 (0.34-2.17) 1.46 (0.64-3.35) 

Country 
Vietnam 

Australia / New Zealand 

1 (Reference) 

1.04 (0.70-1.53) 

1 (Reference) 

3.20 (1.86-5.51) 

1 (Reference) 

2.18 (1.36-3.49) 

Mild to moderate disability before stroke 1.61 (0.64-4.00) 2.13 (0.71-6.40) 1.09(0.34-3.52) 

Stroke 

classification 

POCS 

Haemorrhagic 

LACS 

PACS 

TACS 

Uncertain* 

1 (Reference) 

1.41 (0.81-2.48) 

1.80 (1.06-3.03) 

0.95 (0.59-1.53) 

1.77 (0.85-3.73) 

— 

1 (Reference) 

1.78 (0.75-4.19) 

1.43 (0.60-3.37) 

1.77 (0.87-3.61) 

3.78 (1.46-9.76) 

4.19 (0.38-49.67) 

1 (Reference) 

0.70 (0.33-1.46) 

0.92 (0.46-1.82) 

1.16 (0.68-1.99) 

1.79 (0.78-4.09) 

1.70 (0.16-17.83) 

mRS at baseline 

1 

2 

3 

4 

5 

1 (Reference) 

3.43 (1.53-7.71) 

4.50 (2.12-9.54) 

3.42 (1.65-7.10) 

8.59 (3.49-21.16) 

1 (Reference) 

1.57 (0.57-4.31) 

1.31 (0.50-3.43) 

1.88 (0.80-4.44) 

3.61 (1.23-10.58) 

1 (Reference) 

1.57 (0.52-4.73) 

3.09 (1.19-8.02) 

4.30 (1.76-10.51) 

11.12 (3.92-31.56) 

Depression before stroke requiring treatment 1.33 (0.50-3.59) 1.80 (0.61-5.27) 5.96 (2.74-12.96) 

Assigned treatment with placebo# 1.07 (0.78-1.47) 0.91 (0.58-1.45) 1.15 (0.78-1.71) 
‡Clinically significant symptoms of depression defined by a total PHQ-9 score ≥ 9 or participant reported clinician 

diagnosis of depression or introduction of an antidepressant during the study or referral for non-pharmacological treatment 

of depression. A total of 734 (63.3%) participants showed no evidence of depression over 52 weeks. The analyses were 

limited to the 1159 participants who were alive and had not been lost by week 52. 
†Risk ratio (RR) derived multinominal logistic regression. All listed measures were entered simultaneously in the model 

and the reported risk ratios indicate the main effect of the exposures. Bold print used to highlight statistically significant 

associations. 

95%CI: 95% confidence interval. 

mRS: Modified Rankin Scale. 

LACS: Lacunar stroke; PACS: Partial Anterior Circulation stroke; POCS: Posterior Circulation stroke; TACS: Total 

Anterior Circulation stroke 

*Uncertain includes 3 cases with unrecorded classification and 4 whose diagnosis of stroke was questionable. 
#Participants were randomly assigned treatment with fluoxetine or placebo for 26 weeks (6 months). 
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FIGURE LEGEND 
  

 

                 

Figure 1. The figures depict the fitted adjusted probability of depression (navy blue line) according 

to the baseline modified Rankin Scale (mRS, top row) and the baseline National Institute of Health 

Stroke Scale (bottom row). The grey lines show the 95% confidence limits of the fitted probability. 

The panels show the probability of early depression (left panels – within first 12 weeks post-stroke), 

late depression (mid panels – depression onset between 12 and 52 weeks), and persistent depression 

(right panels – depression both early and late in the study). 

 

 

 

 

 

 


