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Background: Undetected acute phase delirium contributes to high poststroke mortal-
ity in sub-Saharan Africa (SSA). The present study adds to existing literature by
examining the association of prestroke psychiatric symptoms with poststroke mor-
tality at 3 and 12 months in Nigeria. Methods: A prospective observational study
with repeated delirium assessments conducted using the Confusion Assessment
Method (CAM). Delirium was characterised in participants meeting criteria in the
Fifth edition of the Diagnostic and Statistical Manual of mental disorders (DSM-V)
as well as in those with �two core delirium features. Prestroke psychiatric symp-
toms were ascertained using the Neuropsychiatric Inventory Questionnaire (NPI-
Q). Information on mortality was obtained by research supervisors during medical
follow-up. Associations were investigated using multivariate logistic regression
analyses and presented as odds ratios (O.R) within 95% confidence intervals (C.I).
Results: Forty-five (30%) of 150 participants who provided data in the first week of
stroke died by one-year follow-up. Those who died were more likely to have had a
prestroke psychiatric symptom (64.4%, p=0.005) and delirium in the acute phase
(60.0%, p=0.002). In analyses adjusting for the effect of age, education, tobacco
smoking and stroke severity, prestroke psychiatric symptoms (O.R=3.3, 95%
C.I=1.3,8.2; O.R=2.2, 95% C.I=1.0,4.6) and acute phase delirium (O.R=3.1, 95%
C.I= 1.2,7.6; O.R=3.4, 95% C.I=1.5, 7.6) predicted mortality at 3 and 12 months post-
stroke, respectively. Conclusion: This study found that prestroke psychiatric symp-
toms and acute phase delirium independently predicted post-stroke mortality at
3- and 12 months. Detection and treatment of mental health conditions in the popu-
lation at increased risk of stroke may help reduce poststroke mortality in SSA.
Key Words: Stroke burden—Neurocognitive disorders—Mental health
complications—Prestroke symptoms—Sub-Saharan Africa
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Introduction

Studies in non-stroke populations suggest that persis-
tently unresolved delirium is more likely in the context of
premorbid psychiatric symptoms.1 The stroke literature
also identifies key roles for pre-existing psychiatric symp-
toms in, not only onset2 and severity3 of stroke, but also
in poststroke disability outcomes.4 The impact of pre-
stroke psychiatric symptoms on poststroke mortality is
yet to be carefully examined.
Analyses of National health registers in Taiwan and the

Netherlands found no direct statistical link between prior
non-specialist-diagnosed mental health conditions and
poststroke mortality within a median of 115 and 90 days.6

It is yet unclear whether the effect of prestroke psychiatric
symptoms on poststroke mortality accumulates up to a
threshold in the period beyond 90 days poststroke. Exami-
nation of the relationship between prestroke psychiatric
symptoms and mortality in the medium to longer term
period after stroke is important as such investigation
could provide evidence that may enhance primary pre-
vention strategies against poststroke mortality.
Presumably, the risk of mortality is likely to be

increased in stroke survivors living in sub-Saharan Africa
(SSA) and other low/middle-income countries (LMICs)
where stroke burden is high and acute phase management
is often inefficient.7 In the present study, which is based
on Nigerian survivors of a first ever stroke, we aimed to
examine the association of prestroke psychiatric symp-
toms as well as delirium occurring in the acute phase of
stroke with mortality at one-year poststroke. We relied on
evidence from our previous studies8,9 and others in the
literature10,11 to group delirium in a spectrum that
includes, not only stroke survivors meeting full criteria in
the fifth edition of diagnostic and statistical manual of
mental disorder (DSM V), but also those with attenuated
sub-types.12 Though cited12 but not fully espoused in the
DSM V, attenuated delirium is characterised by the pres-
ence of one,13 but most precisely two,11 core features of
delirium in persons not meeting DSM V criteria for the
full syndrome.12 Full and attenuated spectrums of delir-
ium share similar risk factors, severity and outcomes in
the stroke population.8,10
Methods

The study is a longitudinal observation of the evolution
of prestroke psychiatric symptoms as well as delirium
occurring in the first week of surviving a stroke among
adults Nigerians. Participants were residents of Ibadan as
well as surrounding communities and were admitted for
acute stroke care at the University College Hospital
(UCH) Ibadan, South-Western Nigeria. Ibadan is inhab-
ited by about 3 million people, who are mostly Yoruba
speaking. The UCH is the main referral hospital serving
Ibadan and surrounding communities. Ethical approval
was obtained from the University of Ibadan/UCH ethics
committee.

Subjects

Consecutive adult ischaemic or haemorrhagic stroke
survivors were recruited between May, 2017 and March
2019 after they had been seen by a consultant neurologist
(MO) primarily responsible for their care. The diagnosis
of stroke was confirmed based on neuro-imaging and clin-
ical examination criteria (Sacco et al., 2013). Written con-
sent was obtained from all eligible stroke survivors and/
or their spouses or adult children after the procedure of
the study was explained to them either in English or the
local Yoruba languages. We excluded patients who were
unable to communicate reliably (N=16) or aphasia (N=20)
and those with severe conditions that could limit partici-
pation in follow-up assessment (N=44). These included
those with severe cognitive impairment [(Mini-Mental
State Examination (MMSE)<15)]14 or significant comor-
bid medical illnesses (e.g., chronic kidney disease requir-
ing dialyses). Stroke survivors with mild or moderate
cognitive impairment (MMSE �15)14 were included only
after full assessment for capacity to consent.

Measures

Confusion assessment method (CAM)15

The CAM consists of nine delirium criteria and takes
about 5 minutes to complete. In the present study, the
CAM was administered by a research assistant with expe-
rience in epidemiologic research in the older population
of south-Western Nigeria. She was trained using the
CAM training manual. Inter-rater reliability on a sub-
group of 29 stroke survivors independently assessed by
the research assistant and a consultant in old age psychia-
try (AO) produced Kappa values of between 0.51-0.76 for
each CAM item, and 0.63 overall.
The presence of CAM symptoms was ascertained after

observations of patients’ behaviour and responses during
an initial cognitive screening test using the MMSE.16

Additional information was also requested from nursing
staff assigned to the patient. We conducted two (maxi-
mum of 72 hours apart) evening-time (usually between
4pm and 7pm) assessments for delirium symptoms in one
week.
Definition of delirium syndrome: Full delirium was diag-

nosed according to DSM V criteria.12 The diagnosis was
made following a standard algorithm which is part of the
CAM instrument. According to the scoring convention, a
diagnosis of delirium is warranted when a patient dis-
plays core features of delirium: acute onset and fluctuat-
ing course of, inattention, and either disorganised
thinking or altered levels of consciousness.15 To determine
the presence of DSM V delirium, a clinician psychiatrist
(AO) reviewed information from the CAM, interviewer’s
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observations and reports from the responsible nursing
staff and primary caregivers. Stroke survivors meeting
full DSM V criteria for delirium as well as those with two
or three core features of delirium who, nevertheless, did
not meet DSM V criteria for the full delirium9,11 were cate-
gorized as having delirium syndrome.
Definition of course of delirium symptoms: All study partic-

ipants were included in defining the course of delirium
symptoms. Stroke survivors with no core feature of delir-
ium after two repeated CAM assessments were consid-
ered as normal (i.e., no delirium detected). Those with
one or more core features of delirium were categorized as
follows: Improving, if a lower delirium symptoms count
was demonstrated on second CAM assessment; Persis-
tent, if delirium symptoms count on first and second
CAM assessments were the same; Worsening, if a higher
delirium symptoms count was demonstrated on second
CAM assessment.
Prestroke psychiatric symptoms

Information on psychiatric symptoms occurring in the
four weeks prior to stroke symptoms was obtained using
the proxy-reported version of the Neuropsychiatric Inven-
tory (NPI-Q).17 The neuropsychiatric symptoms assessed
by the NPI-Q include delusions, hallucinations, agitation/
aggression, depression, anxiety, elation, apathy, disinhibi-
tion, irritability, aberrant motor behaviour, night time/
sleep disturbance and appetite change. The measure has
been previously validated in stroke patients: ‘sensitivity
of 74.1%, specificity of 79.5%, Cronbach’s alpha=0.76’.18
Ascertainment of mortality

Information on poststroke mortality was collected after
the completion of baseline assessment, and at 3- and 12-
months follow-up. The research assistant and her supervi-
sor (AO) continuously monitored the study population.
When they have been reliably informed, usually by a
member of the household, about the death of a participant
who was not available or could not be traced, they
recorded this information in a case record.
Other data collection

The following information was obtained from all partic-
ipants using a standardized questionnaire: demographic
data, marital status, years of formal education, personal
history of smoking, alcohol consumption, medical history
of hypertension, diabetes, other comorbid medical condi-
tions. We ascertained economic status using asset based
measures relevant to developing countries.19

Judgements about global cognitive functioning was
made using results from the mini-mental state examina-
tion (MMSE).16 The informant questionnaire for cognitive
decline in the elderly (IQ-CODE)20 was used to screen
participants for the possibility of cognitive deterioration
in the years up to one month before the stroke event. The
severity of stroke was ascertained using the stroke levity
scale (SLS).21 The average of two blood pressure (B.P)
measurements was recorded. Records of other relevant
risk factors for stroke were also made. These include fast-
ing blood glucose, serum urea and creatinine profiles.
Statistical analyses

We summarized delirium syndrome, courses of delir-
ium symptoms, socio-demographic, prestroke and imme-
diate poststroke risk factor variables using frequency and
percentage, while mean and standard deviation (SD)
were calculated for age and other continuous variables.
Participants were considered to have reached an endpoint
if they were available for outcome assessments at 3- and
12-months follow-up, or when the research assistant or
supervisor have been reliably informed of their death.
We examined in separate analyses the association of

delirium syndrome, as well as courses of delirium symp-
toms, with demographic, prestroke and immediate post-
stroke risk factor variables. These associations were
conducted by first comparing stroke survivors who devel-
oped delirium syndrome (by having two or more core
delirium features) with those not meeting study threshold
for delirium syndrome. Next, we compared stroke survi-
vors with a persistent or worsening course of symptoms
with those who were normal or improving. We estimated
odds ratios (O.R) with 95% confidence intervals (CI) of
these associations using regression analyses. We first con-
ducted unadjusted analyses. Next, we adjusted for varia-
bles with p-values <0.1 in multivariable analyses.
The same methods were used in the investigation of the

association of prestroke psychiatric symptoms and acute
phase delirium syndrome with mortality at 3 and 12
months poststroke. The results of the associations are pre-
sented O.R with 95% CI. Analyses were conducted using
Stata version 13.0 (22). A level of significance of p<0.05
was set for all analyses.
Results

Participants characteristics

The prestroke and immediate poststroke characteristics
of the study sample as well as the course of delirium
symptoms in the first week of stroke are presented in
Table 1. Course of delirium symptoms was not associated
with prestroke demographic, lifestyle and immediate
poststroke factors investigated in the study (Supplemen-
tary Table 1).
Sixty-one (40.7%) participants met study threshold for

delirium syndrome by having two or more core delirium
features. They comprised 32 (21.3%) with attenuated
delirium and 29 (19.3%) who met full DSM V criteria.



Table 1. Baseline characteristics and course of delirium symptoms in the first week of stroke.

All,

N=150

Normal,

N=14

Improving,

N=59

Persistent,

N=50

Worsening,

N=27

n(%) n(%) n(%) n(%) n(%)

Prestroke demographic factors

Age, years

�60

Mean (SD)

82 (54.7)

60.2 (12.8)

7 (50.0)

57.4 (14.8)

33 (55.9)

61.2 (12.1)

30 (60.0)

60.8 (13.4)

12 (44.4)

58.6 (12.2)

Formal education, years

�1

Mean (SD)

124 (82.7)

9.1 (6.4)

13 (92.9)

8.6 (6.0)

49 (83.1)

9.1 (6.2)

40 (80.0)

8.6 (6.6)

22 (81.5)

10.0 (6.7)

Male gender 89 (59.3) 10 (71.4) 34 (57.6) 29 (58.0) 16 (59.3)

Unmarried statusa 35 (23.3) 5 (35.7) 14 (23.7) 9 (18.0) 7 (25.9)

Low economic status 76 (50.7) 7 (50.0) 26 (44.1) 30 (60.0) 13 (48.1)

Prestroke health and lifestyle factors

Ever used alcohol 71 (47.3) 8 (57.1) 27 (45.8) 20 (40.0) 16 (59.3)

Ever smoked tobacco 24 (16.0) 1 (7.1) 7 (11.9) 8 (16.0) 8 (29.6)

Systemic hypertension 123 (82.0) 11 (78.6) 48 (81.4) 43 (86.0) 21 (77.8)

Diabetes mellitus 35 (23.3) 2 (14.3) 18 (30.5) 9 (18.0) 6 (22.2)

Multimorbidity 46 (32.4) 2 (15.4) 20 (36.4) 15 (31.9) 9 (33.3)

Poor social support 57 (38.0) 8 (57.1) 20 (33.9) 17 (34.0) 12 (44.4)

Prestroke neuropsychiatric symptoms 78 (52.0) 5 (35.7) 32 (54.2) 28 (56.0) 13 (48.1)

Pre-stroke cognitive decline

Mean (SD) IQCODE

25 (16.7)

3.1 (0.2)

1 (7.1)

3.1 (0.1)

11(18.6)

3.2 (0.3)

10 (20.0)

3.2 (0.3)

3 (11.1)

3.1 (0.2)

Immediate post-acute stroke factors

Severe stroke

Mean (SD) SLS scores

40 (26.7)

8.1 (3.4)

3 (21.4)

9.0 (3.2)

18 (30.5)

8.0 (3.9)

12 (24.0)

8.3 (3.3)

7 (25.9)

7.1 (2.7)

Lesion types

Infarcts

Haemorrhage

Haemorrhagic infarcts

82 (54.7)

58 (38.7)

10 (6.7)

7 (50.0)

6 (42.9)

1 (7.1)

33 (55.9)

24 (40.7)

2 (3.4)

26 (52.0)

19 (38.0)

5 (10.0)

16 (59.3)

9 (33.3)

2 (7.4)

Urea�20 mg/dl

Mean (SD)

78 (75.7)

37.2 (29.4)

7 (87.5)

39.5 (23.6)

26 (66.7)

35.7 (32.6)

28 (80.0)

33.8 (23.5)

17 (81.0)

44.7 (34.4)

Glucose�6.9 mmol/L
Mean (SD)

13 (14.8)

3.3 (4.9)

0 (0)

3.4 (2.7)

5 (13.9)

3.1 (4.7)

4 (11.8)

3.0 (4.9)

4 (26.7)

4.7 (5.9)

Creatinine�1.2mg/dl

Mean (SD)

41 (39.8)

1.3 (1.2)

4 (50.0)

1.2 (0.4)

14 (34.1)

1.5 (1.6)

14 (41.2)

1.2 (1.0)

9 (45.0)

1.2 (0.6)

MMSE scores, mean (SD) 17.4 (8.2) 20.8 (7.1) 16.7 (8.6) 17.8 (8.7) 16.2 (6.9)

Modified Rankin scores, mean (SD) 3.4 (1.4) 2.4 (1.9) 3.7 (1.2) 3.3 (1.5) 3.8 (1.0)
aDeath or divorce, Normal=No core features of delirium; Improving=Lower delirium symptoms count on second CAM assess-
ment; Persistent= Same delirium symptoms count on first and second CAM assessments; Worsening=Higher delirium symp-
toms count on second CAM assessment; CAM=Confusion Assessment Method; SLS= Stroke Levity Scale; IQCODE=
Informant Questionnaire for Cognitive Decline in the Elderly, MMSE=Mini-mental state examination.
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Prestroke and immediate poststroke correlates of delirium

In Table 2, prestroke educational attainment (O.R=2.8,
95% C.I=1.1-7.1), tobacco smoking (O.R=3.6, 95% C.I=1.3-
9.6), stroke severity (O.R=2.4, 95% C.I=1.1-5.2), and imme-
diate poststroke cognitive (O.R=0.9, 95% C.I=0.8-0.9) and
motor functioning scores (O.R=1.5, 95% C.I=1.0-2.1) were
independently associated with acute phase delirium syn-
drome. Conversely, prestroke psychiatric symptoms were
not associated with delirium syndrome. The frequency
distribution of the various psychiatric symptoms is pre-
sented in Supplementary Fig. 1. Factors associated with
full DSM V delirium are presented in supplementary
Table 2.
Delirium and poststroke mortality

Details of participant flow across the study is presented
in Fig. 1. Thirty-four participants who provided data in
the first week of stroke were lost to follow-up at one year
for reasons such as relocation from study catchment area
(N=26) and refusal of further participation (N=8). The
mean age of the follow-up sample 59.0 §13.4 years.
Forty-five deaths were recorded at one-year follow-up,

and 27 (60.0%, p=0.002) of these participants who died
had delirium syndrome in the acute phase of stroke.
Those who died were also more likely to have a prestroke
psychiatric symptoms (64.4%, p=0.005). In multivariate
logistic regression analyses, prestroke psychiatric



Table 2. Cross-sectional association of prestroke and immediate poststroke factors with delirium syndromes.

Attenuated/full delirium, N=61

Unadjusted O.R(95% C.I) p-value Adjusted O.R(95% C.I)a p-value

Prestroke demographic factors

Age �60 years 2.1 (1.1, 4.2) 0.027 1.9 (0.9, 3.9) 0.071

No Formal education 3.4 (1.4, 8.3) 0.006 2.8 (1.1, 7.1) 0.027

Male gender 1.1 (0.6, 2.1) 0.785 1.8 (0.8, 3.8) 0.141

Unmarriedb 2.1 (0.9, 4.4) 0.064 1.4 (0.6, 3.2) 0.466

Loweconomic status 1.6 (0.8, 3.0) 0.175 1.3 (0.7, 2.7) 0.417

Prestroke health and lifestyle

Ever drank alcohol 1.0 (0.5, 2.0) 0.966 1.3 (0.6,2.6) 0.474

Ever smoked tobacco 2.4 (0.9, 5.7) 0.059 3.6 (1.3, 9.6) 0.012

Systemic hypertension 1.5 (0.6,3.5) 0.393 2.1 (0.8, 5.4) 0.145

Diabetes mellitus 0.9 (0.5, 2.1) 0.927 0.9 (0.4, 2.0) 0.726

Multimorbidity 1.1 (0.6, 2.3) 0.747 1.1 (0.5, 2.3) 0.878

Poor social support 2.0 (1.0,3.9) 0.048 1.4 (0.7, 2.9) 0.367

Prestroke neuropsychiatric symptoms 1.2 (0.6, 2.2) 0.670 1.1 (0.5, 2.2) 0.825

Immediate poststroke factors

Severe stroke 2.6(1.2,5.4) 0.013 2.4 (1.1, 5.2) 0.025

Haemorrhagic lesions 0.9 (0.5, 1.8) 0.976 1.0 (0.5,2.1) 0.969

IQ-CODE scores 1.3 (0.4, 4.6) 0.724 0.8 (0.2, 3.4) 0.780

MMSE scores 0.9 (0.8, 0.9) <0.001 0.9 (0.8, 0.9) <0.001

Modified Rankin scale scores 1.6 (1.1, 2.1) 0.006 1.5 (1.0, 2.1) 0.028

Urea (mg/d)l 1.0 (0.9, 1.0) 0.372 1.0 (0.9,1.0) 0.874

Glucose(mmol/L) 0.9 (0.9,1.1) 0.368 0.9 (0.8,1.0) 0.185

Creatinine(mg/dl) 0.8 (0.6,1.2) 0.343 0.8 (0.5,1.2) 0.301
aAdjusted for age, education, smoking status, social support, stroke severity, cognitive and motor functioning.
bDeath or divorce, MMSE=Mini-mental state examination.
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symptoms (Adjusted O.R=2.1, 95% C.I=1.0-4.6) and acute
poststroke delirium syndrome (Adjusted O.R=3.4, 95% C.
I=1.5-7.6) predicted mortality at one year poststroke.
Discussion

We found in the present study that 52% of stroke survi-
vors had a prestroke psychiatric symptom while 40.7%
had delirium syndrome in the first week of surviving a
stroke. Contrary to findings in critical care populations,
delirium as well as persistent course of delirium symp-
toms were not associated with prestroke psychiatric
symptoms. A total of 45 (30%) deaths were recorded at
one year. Prestroke psychiatric symptoms and acute
phase delirium syndrome independently predicted post-
stroke mortality.
Our results are in keeping with those of many previous

studies of the link between acute phase delirium and post-
stroke mortality.23�25 The present study adds to existing
literature by demonstrating that similar to acute phase
delirium, prestroke psychiatric symptoms are predictive
of short and medium-term mortality. These results are
important as, partly due to limited published literature
investigating the link between prestroke psychiatric con-
ditions and poststroke mortality,5 prestroke mental health
conditions are rarely listed among the modifiable risk fac-
tors for poststroke mortality.26 In a previous Dutch study5
where general practice (GP) database was used to identify
stroke survivors with a lifetime history prestroke mental
health conditions, psychiatric diagnoses were not associ-
ated with an increased risk of dying within a median of
11 days of in-hospital observation. Notably, mental health
conditions are substantially underdiagnosed in GP set-
tings globally.27 In the present study, we ascertained the
presence of psychiatric symptoms in the four weeks prior
to stroke onset using the well validated NPI-Q, and inves-
tigated their association with mortality at 3 and 12 months
poststroke.
We could not replicate findings in critical care popula-

tions1 suggesting that delirium, especially when persis-
tent, is more likely in the context of prior psychiatric
conditions. Such findings have led to debates28 about the
prognostic value of premorbid psychiatric symptoms
since some, especially hallucination and agitation, may
reflect underlying delirium. Viewed from this perspective,
the question may arise as to whether in the present study,
some of the reported prestroke psychiatric symptoms
were not, in fact, the behavioural component of a pre-
existing delirium. While our assessment of prestroke psy-
chiatric symptoms did not exclude core features of delir-
ium, caregivers-observed neuropsychiatric disturbances
in the weeks before stroke onset was not statistically asso-
ciated with directly assessed delirium after the stroke. We
are thus reasonably confident that prestroke psychiatric



Fig. 1. Flow chart of the study of association prestroke psychiatric symp-
toms and acute phase delirium with poststroke mortality at one year.
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symptoms in the present study are independent of delir-
ium ascertained in the acute phase of stroke. Whereas
both prestroke psychiatric symptoms and acute phase
Table 3. Multivariate association of prestroke psychiatric symptom

months post

Delirium syndromes At three months p

Normal

Attenuated/full delirium

Reference

Unadjusted: 2.7 (

Adjusted: 3.1 (1.2

Covariates in adjusted model

Prestroke neuropsychiatric symptoms 3.3 (1.3,8.2), p=0

Age �60years 1.7 (0.7,4.2), p=0

No formal education 0.5 (0.2,1.8), 0.29

Tobacco smoking 0.5 (0.4,5.3), 0.53

Severe stroke 0.9 (0.3,2.4), 0.83

Interaction terms

Delirium syndromes* Prestroke

neuropsychiatric symptoms

0.4 (0.1,2.5), p=0

aBased on logistic regression analyses.
delirium independently predicted short to medium term
mortality after stroke.
In keeping with findings in the general population,29

the most common prestroke psychiatric symptoms in the
present study were depression, anxiety and sleep difficul-
ties. Notably, these conditions are interrelated and
respond to treatment with selective serotonine reuptake
inhibitors (SSRI).30 Recent evidence suggests that identifi-
cation and SSRI treatment of depression in persons at risk
of stroke provide protection around the time of stroke
onset and reduce poststroke disability.30 It is reasonable
to hypothesise from our results that the strategy to iden-
tify and treat prestroke psychiatric disturbances (espe-
cially depression, anxiety and sleep symptoms) with SSRI
may also be applicable to reduce poststroke mortality.
Future studies may wish to investigate this hypothesis.

Limitations

Findings of the present study must be interpreted within
several caveats. First is that the NPI-Q identified symptoms
one month before stroke and some of the psychiatric symp-
toms identified may also be related to dementia. Informa-
tion about the presence of psychiatric symptoms several
months or years before stroke could give a better under-
standing about patient's psychopathology. Second, many
psychiatric symptoms are subjectively experienced. In this
way, proxy reported symptoms as required by the NPI-Q
may be influenced by factors unrelated to the stroke survi-
vor. For example, caregivers’ rating of patients’ symptoms
may be influenced by the rater’s own state of burden.31

While burden was not directly measured in the present
study, we note that over 90% of caregivers rated their gen-
eral health as good. Third is the possibility that, due to the
fluctuant nature of delirium symptoms, some participants
with core delirium features may have been misclassified as
normal, and vice versa.
s and delirium syndromes with mortality at three and twelve

stroke.

O.R (95% C. I)a

oststroke At twelve months poststroke

1.2,6.1), p=0.018

,7.6), p=0.015

Reference

Unadjusted: 3.1 (1.5,6.5), p=0.002

Adjusted: 3.4 (1.5,7.6), p=0.003

.011 2.2 (1.0,4.6), p=0.048

.241 1.8 (0.8,3.9), p=0.156

5 0.4 (0.1,1.1), p=0.072

8 1.7 (0.3,1.9), p=0.504

6 0.9 (0.4,2.3), p=0.913

.292 1.1 (0.1,13.0), p=0.933
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In conclusion, prestroke psychiatric symptoms and
acute phase delirium predicted mortality at 3 and 12
months poststroke in Nigeria. Findings are important as
prior studies relying on GP diagnosed mental health con-
ditions in the lifetime of stroke survivors found no associ-
ation between prestroke psychiatric disorders and short-
term in-hospital mortality. As such, prestroke neuropsy-
chiatric conditions are rarely listed among the modifiable
risk factors for poststroke mortality in current literature
and practice. This is despite evidence of treatability of
common neuropsychiatric conditions in the stroke popu-
lation. The findings of the present study may suggest that
treatment of common neuropsychiatric conditions such as
depression in the population at high risk of stroke may
constitute a primary prevention strategy for poststroke
mortality. Onset of delirium is also preventable through
multicomponent non-pharmacological strategies includ-
ing education of health care providers, medical workup
for possible causes of delirium, and avoiding high-risk
medications such as anticholinergics, sedative hypnotics,
low potency antipsychotics, corticosteroids, and H2 recep-
tor blockers.32 Future studies pursuing a similar line of
research may wish to investigate whether, as it is with
poststroke disability, treatment of psychiatric conditions
in the population at increased risk of stroke reduces mor-
tality in the event of a stroke.
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