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Delirium

Background

Delirium is a potentially modifiable risk factor for dementia. However, post-delirium
cognition has hardly been studied in Africa, where the burden of both disorders is rising
disproportionately.

Objective

We estimated the incidence of new-onset cognitive impairment (NCI) 6 months after
hospitalisation with non-stroke delirium among older Ghanaians.

Methods

This was a prospective observational pilot study conducted among 60 previously
cognitively unimpaired (retrospective proxy assessment) adults aged >60 years,
hospitalised with non-stroke prevalent delirium in a Tertiary Hospital. Delirium was
confirmed and rated using the Confusion Assessment Method (CAM) and Severity Scale
(CAM-S) within 24-72 hours of admission and reassessed twice weekly during
hospitalisation, and at 6-week, 3- and 6-month follow-up visits. NCI was defined as
Identification and Interventions for Dementia in Elderly Africans Study Cognitive Test
(IDEA) score <8/15 + CAM-negative at 6 months. Demographic, clinical and psychosocial
data were collected at baseline. We calculated the cumulative incidence function for NCI,
accounting for competing mortality risk and right censoring due to dropout. We analysed
predictors of NCI using Fisher’s exact test and Firth regression, and mortality using Cox
proportional hazards regression.

Results

The cumulative incidence of NCI was 22.4% (95% CI: 8.0-36.8%). Mortality was 42.3%
(95% CI: 26.2-58.3%). NCI was associated with advanced age (>80 years; p=.001).
Mortality was associated with CAM-S at enrolment (HR: 1.153; 95% CI: 1.020-1.303),
mean CAM-S during hospitalisation (HR: 1.423; 95% CI: 1.261-1.605), hyperactive
delirium (HR: 2.632; 95% CI: 1.119-6.188) and frailty at 6 weeks (HR: 1.817; 95% CI:
1.001-3.297).

Conclusion

In this pilot cohort of older Ghanaians hospitalized with delirium, NCI and mortality
were common by 6 months. Longitudinal studies of post-delirium cognitive outcomes in
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diverse African cohorts are feasible and necessary, but future research should incorporate
design, sampling and analytical measures to address survivor bias.

1.0. INTRODUCTION

Dementia has received greater public health attention in
the last few decades, with increasing global demographic
ageing.! While efforts to find effective and accessible dis-
ease-modifying therapies are advancing, the emphasis re-
mains on prevention, timely diagnosis, and intervention to
improve quality of life and mitigate the costs and burden
associated with dementia .23 In 2024, the Lancet Com-
mission Report on Dementia outlined 14 modifiable life-
course risk factors for dementia (low education, hyperten-
sion, obesity, alcohol, traumatic brain injury, hearing loss,
smoking, depression, sedentariness, social isolation, dia-
betes, air pollution, high low-density lipoprotein choles-
terol, and vision loss), with another 4 risk factors (poverty,
wealth shocks, income inequality and Human Immunod-
eficiency Virus infection) recently proposed to integrate
global equity considerations.%> These risk factors are tar-
gets of global dementia prevention programmes.6-8

Delirium- an acute neurocognitive impairment induced
by illness drugs or toxins- is a strongly associated but often
ignored potentially modifiable risk factor for cognitive de-
cline and dementia.®"!! Its prevalence among hospitalized
older adults is estimated to be between 20-52% in sub-
Saharan Africal2"15 and 19-29% globally.1 In our earlier
work, we suggested healthcare access disparities (delayed
health-seeking practices among medically ill older Africans
and poor access to intensive care) as reasons for the higher
prevalence of delirium in African health care settings.l2:
17 These factors result in patients with higher illness bur-
den and severity, which are associated with delirium, being
found on general medical floors.18

There is a growing body of literature that supports the
role of delirium in cognitive decline and new onset demen-
tia. A recent meta-analysis of 23 studies attributed 1.8-fold
greater odds of cognitive decline after discharge to delirium
during hospitalisation among older adults.1? Leighton et al.
retrospectively studied 12,949 Scots aged 65 years or older
for up to 5 years after an incident episode of delirium and
estimated the cumulative incidence of a dementia diagno-
sis at 9% by 6 months and 31% by 5 years.20 However, the
external validity of existing studies of dementia after hos-
pital-associated delirium is limited in that most are retro-
spective cohort studies and/or only observed surgical pa-
tients. Both delirium and dementia are reportedly
undiagnosed in upwards of 60-80% of affected individu-
als.21-24 Given these high global diagnostic gaps, retrospec-
tive estimates of the risk of new-onset dementia after delir-
ium may not be accurate. In addition, surgical patients may
not represent all elderly patients admitted to the hospital
as prior studies have found an association between surgery
type, anaesthetic use, and subsequent dementia risk.25.26
Thus, there is a clear need to prospectively study the asso-
ciation between delirium and dementia in non-surgical pa-
tients to obtain accurate estimates of the risk of new-onset
dementia after delirium. Finally, there is a dearth of liter-

ature investigating new-onset dementia risk after delirium
in hospitalised older adults in Africa, where the burden of
delirium and the projected increase in burden of demen-
tia appear to be elevated.!2-15.27 A truly global understand-
ing of the effect of delirium on cognition requires studying
populations in Africa, where racial and geographic varia-
tion in risk factors for delirium (e.g. access and quality of
care, and care-seeking behaviour) and dementia (e.g. dif-
ferential effects of APOE) may critically influence cognitive
trajectories.

To begin to address this knowledge gap, we conducted a
pilot study to estimate the incidence of new-onset cogni-
tive impairment (NCI) 6 months after hospitalisation with
delirium among previously cognitively unimpaired older
Ghanaians. We aimed to refine the inclusion criteria, logis-
tics, feasibility, and recruitment/retention strategies to fa-
cilitate a future, prospective cohort study examining pre-
dictors of dementia among Ghanaian adults hospitalized
with delirium.

2.0. METHODS

2.1. STUDY DESIGN

This was a prospective observational study. Older adults
(aged 60 years or older) admitted for Internal Medicine via
the emergency unit, with delirium, and no evidence of pre-
existing cognitive impairment were consecutively recruited
within 24-72 hours of admission and followed up through
their hospital stay till 6 months after discharge. At enrol-
ment demographic data and data on socioeconomic status,
frailty, substance use and medical history were obtained
from, caregivers and/or gleaned from medical records. Dur-
ing hospitalisation, participants underwent delirium re-
assessment twice weekly until discharge to monitor
changes in delirium status and severity. Cognitive (includ-
ing delirium) assessment was subsequently performed at
three (3) follow-up visits at home or a preferred location
at 6 weeks, 3 months, and 6 months. Depression, perceived
social support, and substance use were assessed at the
6-week visit.

2.2. STUDY POPULATION AND RECRUITMENT

The study population was older adults hospitalised for
medical (non-surgical, non-ICU) treatment at Komfo
Anokye Teaching Hospital (KATH).The inclusion criteria
were age > 60 years; admission via the Accident & Emer-
gency at Komfo Anokye Teaching Hospital for internal med-
icine; and the prevalent (presumably present at time of ad-
mission) delirium assessed at eligibility screening within
24-72 hours of admission. Participants with stroke, clini-
cally significant intracranial lesions, known (clinically di-
agnosed) or probable dementia (Short Form of the Infor-
mant Questionnaire for Cognitive Decline in the Elderly,
short IQCODE score >3.31),28.29 terminal diagnoses such as
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end-stage organ failure or advance malignancy, inability to
speak English or Twi, interfering medical/mental illness or
intervention (e.g. extreme breathlessness, intubation), or
inability to attend follow up visits after discharge were ex-
cluded. The value of informant-based reporting in cognitive
assessment, using tests like short-IQCODE, is increasingly
recognized, particularly in diverse resource-limited settings
like Ghana, where they can circumvent the diagnostic chal-
lenges posed by high literacy variability30

Each weekday morning, a study clinician screened the
admission register for patients who met the age and admis-
sion criteria. Potential participants then underwent delir-
ium assessment as outlined below. Exclusion criteria were
evaluated against patient records and by interviewing the
patient’s relative or caregiver with a criteria checklist and
administering the short IQCODE to exclude participants
with probable pre-existing dementia. Informed consent was
obtained by proxy from the participants’ caregiver or rel-
ative, and from participants themselves at subsequent as-
sessments, when possible.

2.3. ASSESSMENTS
2.3.1. DELIRIUM

We employed a 2-step process to enable the research as-
sistant identify patients who were likely to have prevalent
delirium. We used a research assistant-administered modi-
fication of the Brief Confusion Assessment Method (b-CAM
sensitivity: 78%; specificity: 97%)3! to rule out patients
who were unlikely to have delirium and then determined
delirium status by study clinician diagnosis using the Con-
fusion Assessment Method (CAM sensitivity: 90 -100%;
specificity: 90 — 95%).32 If CAM-positive, the clinician also
rated delirium severity with CAM-Severity Scale (CAM-S:
0-19)33 and enrolled the patient into the study. All three
tools are based on the CAM algorithm, which defines delir-
ium as the presence of three out of four criteria: criterion
1 (acute onset/fluctuating course of altered mental status)
and criterion 2 (inattention) in addition to either criterion 3
(disorganised thinking) or criterion 4 (altered level of con-
sciousness).31-33 Given that b-CAM is not validated in this
population, we only used it to broadly target potential par-
ticipants, making 2 significant modifications. Firstly, the
original ‘months of the year backwards’ (MOTYB) attention
task on bCAM was replaced with ‘days of the week back-
wards’ (DOTWB) to limit false positives. During pre-testing
on non-delirious patients, 6 out of 8 older adults with over
6 years of education and no cognitive impairment were
unable to perform the MOTYB task, whereas all 8 com-
pleted the DOTWB task. DOTWB (sensitivity: 84%; speci-
ficity: 82%) has demonstrated a better overall performance
than MOTYB (sensitivity: 80%; specificity:61%) as a test
of inattention in delirium assessment among older adults
in an Emergency Department in the USA, and has been
successfully incorporated into cognitive screening tools in
middle-income settings, namely South Africa and In-
dia,34-36 which are relatively more comparable to Ghana.
Secondly, we prioritized sensitivity by relaxing the modified
b-CAM criteria such that a positive result for either crite-

rion 1 (altered or fluctuating mental state, determined from
their medical record or informant report) or criterion 2
(inattention, > 2 errors on the ‘days of the week backwards’
[DOTWB] task) triggered a CAM assessment and CAM-S
rating by a clinician to confirm or rule out delirium. This
assessment was based on clinician observation while in-
teracting with the patient and relative/caregiver and ad-
ministering (or attempting to administer) the Identification
and Intervention for Dementia in Elderly Africans Cognitive
Screening Tool (IDEA), a brief cognitive screening instru-
ment discussed in 2.3.2 below.37

Participants were followed up with twice weekly repeat
CAM & CAM-S assessments until discharge and at each of
the 3 follow-up visits (6 weeks, 3 months and 6 months
post-discharge). Delirium resolution was defined as the
presence of 0 or 1 CAM criteria for 2 consecutive assess-
ments before discharge/hospital death. Delirium improve-
ment was defined as a >1-point difference between in CAM-
S score at enrolment and last recorded score before
discharge/ hospital death.

2.3.2. OUTCOMES

The primary outcome of this study was NCI, defined as an
IDEA score of <8/15 (‘probable dementia’) if CAM- nega-
tive at 6 months. IDEA is a 6-item cognitive test that was
developed in Tanzania to screen for dementia in low-lit-
eracy populations with culturally appropriate questions.37-
38 It has been validated (sensitivity: 85 -100%; specificity:
81 -92% Area Under the Receiver Operating Characteristic
Curve >0.91) in community and clinical settings in Tan-
zania, Nigeria (a neighbouring West-African country), and
Malaysia, and is being used as a key measure of global cog-
nitive function in an Alzheimer’s Disease genetic sequenc-
ing study across 13 African sites, including Ghana.37-40

The secondary outcome was study attrition due to mor-
tality and withdrawal/loss to follow-up. Where possible, we
collected reasons for withdrawal from the study.

2.3.3. OTHER ASSESSMENTS AND DATA

At enrolment, demographic data, educational status, so-
cioeconomic status (International Wealth Index, IWI), oc-
cupation, frailty (Rockwood Clinical Frailty Scale, CFS),
marital status, diagnoses, and dates and times of admission
and discharge/mortality were obtained using a standardised
questionnaire.#142 Medical records were examined after
discharge, to obtain medical diagnoses, and to assess the
use of potentially inappropriate medications (PIM) for de-
mentia or delirium (e.g., anticholinergics) according to the
2023 American Geriatrics Society updated Beers Criteria.*3
At the 6-week visit, data on alcohol and substance use
(World Health Organisation Alcohol, Smoking and Sub-
stance Involvement Screening Test [WHO ASSIST V3.0]),
depression (Geriatric Depression Scale- Short Form
[GDS-15]) and perceived social support (Multidimensional
Scale of Perceived Social Support, MSPSS) were obtained
from the participant and/or caregiver.44-46
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Figure 1. Study Flow Chart

This study flow chart shows retention, mortality and attrition in the study sample (N=60)

2.4. DATA MANAGEMENT AND STATISTICAL ANALYSIS

We collected data using Research Electronic Data Capture
(REDCap) on handheld tablets, cleaned it in Microsoft Excel
and STATA v14.1, and analysed it in IBM SPSS Statistics
26.0. We reported categorical variables as frequencies and
percentages, and calculated medians and interquartile
ranges (IQR) for continuous variables. We calculated the
cumulative incidence function for NCI, defined as IDEA<S8
and CAM-negative for delirium at the 6-month, with mor-
tality as a competing risk and right-censoring due to drop-
out. We evaluated bivariate associations between indepen-
dent variables and NCI wusing Fisher’s exact test
(categorical) and Firth’s penalised logistic regression (con-
tinuous). We then fitted Cox regression models and esti-
mated unadjusted hazard ratios of mortality with 95% con-
fidence intervals (95%CI) to identify the drivers of mortality
in this sample.

3.0. RESULTS

3.1. STUDY SAMPLE

During the 5-month recruitment period from August 2024
to January 2025, 102 of the 1454 older adults admitted at
KATH Accident and Emergency (A&E) met the inclusion
criteria. Forty (40) had one or more exclusion criteria, two
withheld consent (no reason given), and 60 were enrolled
into the study. Figure 1 shows the study flowchart with rea-
sons for exclusion.

3.1.1. DEMOGRAPHIC CHARACTERISTICS

The median age of the sample was 73.0 (IQR: 67.0-81.0)
years, with 37 (61.7%) being female. Twenty-seven (45%)

N 2 ]
L Did not consent

40 excluded

probable dementia (16)

Stroke (6)
Intra-cranial space-occupying lesion
(M
Terminalillness (4)
Language barrier (4)
Intubated/unarousable (7)

Caregiver unavailable (1)
KSevere interfering illness (2)

(o]
T

7
withdrew/lost to Follow-up
* Relocation (3)

* Unreachable (2)
¢+ Unable to schedule (1)
* Withdrew for health reasons (1)

were married, while 58 (97%) lived with a partner, a relative
or a friend. Thirty-one (51%) completed middle school,
whereas 21 (35%) reported no formal education. Eight
(13.3%) participants had IWI scores under the 50th centile,
which correlates with the $2 poverty line.*”

3.1.2. MEDICAL HISTORY, HEALTH BEHAVIOURS AND
CLINICAL FEATURES

Twenty-three (38.3%) participants had two or more chronic
disorders (multi-morbidity), with hypertension (27, 45.0%)
and diabetes mellitus (11, 18.3%) being the most common.
The most frequent reasons for admission were pneumonia
(15, 25.0%), urinary tract infection (13, 21.7%), and heart
disease (13, 21.7%). One-third (20) of the participants were
assessed to be ‘living well with mild frailty’ or worse (CFS
score of 4 or higher). Median baseline short IQCODE scores
of 3.00 (IQR: 3.00-3.13) in the full baseline cohort, 3.00
(IOR: 3.00-3.00) in the NCI group and 3.00 (IQR: 3.00-3.13)
in the non-NCI group showed no significant differences be-
tween groups. During admission, 14 (23.3%) participants
received PIM according to the Beers Criteria, such as anti-
cholinergics and hypnotics/sedatives.43

3.1.3. DELIRIUM FEATURES

The median CAM-S score (0-19) at enrolment was 8.5(IQR=
6.0-11.0). The median values of the peak and average CAM-
S scores during admission were 9.0 (IQR: 6.0-12.0) and
7.3 (IQR: 5.0-9.3) respectively. Phenotypically, 40 (66.7%)
had untyped (normoactive) delirium, while 11(18.3%) were
hyperactive and 9 (15.0%) were hypoactive. CAM-S scores
reduced by >1 among 11(18.3%) participants before dis-
charge/hospital death. Table 1 summarises the characteris-
tics of the study participants at enrolment.
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Table 1. Characteristics of Study Cohort (N=60)

Variable N (%)/median(IQR)
Baseline No DNS LTF Miss
Cohort* NCI NCI (n=15) (n=32) (7) -ing
(N=60) (n=5) p-value
Sociodemographic Characteristics
Age 73.0(67.0-81.0) 85.0(80.0-93.0) 70.0(64.0-73.0) 74.0(66.0-83.0) 71.0(67.0-89.0) 014
Sex 0
Male 23(38.3) 1(20.0) 5(33.3) 13(40.6) 4(57.1) .621
Female 37(61.7) 4(80.0) 10(66.7) 19(59.4) 3(42.9)
Marital Status 2
single 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) .313
married 27(45.0) 2(40.0) 8(53.3) 13(43.3) 4(57.1)
separated 2(3.3) 0(0.0) 0(0.0) 2(6.7) 0(0.0)
divorced 5(8.3) 2(40.0) 0(0.0) 3(10.0) 0(0.0)
widowed 24(40.0) 1(20.0) 7(46.7) 12(40.0) 3(42.9)
Living Situation .788 2
home alone 2(3.3) 0(0.0) 1(6.7) 1(3.3) 0(0.0)
paid carer 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
home with spouse/ 4(26.7) 8(26.7) 4(57.1)
partner 18(30.0) 2(40.0)
With a relative/friend 38(63.0) 3(60.0) 10(66.7) 21(70.0) 3(42.9)
Education .938 2
None 21(35.0) 3(60.0) 4(26.7) 11(36.7) 3(42.9)
Some elementary 3(5.0) 0(0.0) 0(0.0) 2(6.7) 0(0.0)
Completed elementary 3(5.0) 0(0.0) 2(13.3) 1(3.3) 0(0.0)
4th Form/Equivalent 24(40.0) 2(40.0) 6(40.0) 13(43.3) 3(42.9)
6th Form/Equivalent 2(3.3) 0(0.0) 1(6.7) 1(3.3) 0(0.0)
Tertiary 5(8.3) 0(0.0) 2(13.3) 2(6.7) 1(14.3)
Literacy .970 7
Yes 23(38.3) 3(60.0) 5(38.5) 13(48.1) 3(42.9)
No 30(50.0) 2(40.0) 8(61.5) 14(51.9) 4(57.1)
IWI percentile 73(62-87) 94(87-98) 75(52-87) 71(61-85) 73(43-87) 132
IWI Categorical** 587
<50th centile 8(13.3) 0(0.0) 2(13.3) 4(12.5) 2(28.6)
>50th centile 52(86.7) 5(100.0) 13(86.7) 28(87.5) 5(71.4)
Clinical Data, Medical History and Health Behaviours
3.00 3.00 3.00 3.00 3.00 0
IQCODE (3.00-3.13) (3.00-3.00) (3.00-3.13) (3.00-3.13) (3.00-3.00) .821
Reason for Admission (Clinical Diagnoses) 0
Hypertensive crisis 6(10.0) 1(20.0) 1(6.7) 4(12.5) 0(0.0) 679
Acute Hepatobiliary 1(6.7) 2(6.3) 0(0.0)
Disease 3(5.0) 0(0.0) 1.000
Diabetic Complication 5(8.3) 0(0.0) 3(20.0) 1(3.1) 1(14.3) 212
Gastrointestinal disorder 3(20.0) 1(3.1) 0(0.0)
(non-Hepatic) 6(10.0) 2(40.0) .037
Urinary tract infection 13(21.7) 2(40.0) 11(26.7) 5(15.6) 1(14.3) .588
Cardiovascular Disease 13(21.7) 1(20.0) 3(20.0) 7(21.9) 1(14.3) 1.000
Renal disease 11(18.3) 0(0.0) 1(6.7) 8(25.0) 2(28.6) 276
Pneumonia 15(25.0) 0(0.0) 4(26.7) 8(25.0) 2(28.6) 670
Infectious disease(other) 3(5.0) 1(20.0) 1(6.7) 1(3.1) 0(0.0) 408
Electrolyte imbalance 9(15.0) 1(20.0) 3(20.0) 5(15.6) 0(0.0) 722
Other 17(28.3) 2(40.0) 6(40.0) 8(25.0) 1(14.3) .573
Multimorbidity (>=2 chronic disorders) 0
Yes 23(38.3) 3(60.0) 5(33.3) 14(43.8) 1(14.3) .390
No 37(61.7) 2(40.0) 10(66.7) 18(56.3) 6(85.7)
Frailty (CFS) .507 4
1very fit 1(1.7) 0(0.0) 1(7.1) 0(0.0) 0(0.0)
2fit 6(10.0) 0(0.0) 3(21.4) 2(6.7) 1(14.3)
3 managing well 29(48.3) 2(50) 7(50.0) 16(53.3) 3(42.9)
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4 living well with mild 2(14.3) 6(20.0) 2(28.6)
frailty 11(18.3) 1(25.0)
5 living with mild frailty 5(8.3) 1(25.0) 1(7.1) 3(10.0) 0(0.0)
6 living with moderate 0(0.0) 3(10.0) 0(0.0)
frailty 3(5.0) 0(0.0)
7 living with severe frailty 1(1.7) 0(0.0) 0(0.0) 0(0.0) 1(14.3)
8 living with very severe 0(0.0) 0(0.0) 0(0.0)
frailty 0(0.0) 0.0
9 terminally ill 0(0.0) 0.0 0(0.0) 0(0.0) 0(0.0)
Potentially inappropriate medication(s) for delirium or dementia given during admission* .004 0
Yes 14(23.3) 4(80.0) 5(33.3) 3(9.4) 2(28.6)
No 46(76.7) 1(20) 10(66.7) 29(64.4) 5(71.4)
Delirium Features
CAM-S score at enrolment (0 6.0(5.0-9.0) 9.0(6.0-11.0) 9.0(6.0-11.0) 2
-19) 8.5(6.0-11.0) 6.0(5.0-7.0) 152
Peak CAM-S Score 9.0(6.0-12.0) 7.0(5.0-9.0) 6.0(8.0-12.0) 11.0(7.0-12.0) 9.0(6.0-13.0) 495 1
Average CAM-S Score during 5.0(4.0-7.8) 6.0(8.8-11.0) 5.0(4.0-8.3) 1
admission period 7.3(5.0-9.3) 5.0(4.0-7.5) <01
Delirium Phenotype at Enrolment 573 2
Untyped 38(63.3) 4(80.0) 11(73.3) 20(62.5) 4(57.1)
Hyperactive 11(18.3) 1(20.0) 1(6.7) 9(28.1) 1(14.3)
Hypoactive 9(15.0) 0(0.0) 3(20.0) 3(9.4) 2(28.6)
Mixed 0(0.0) 0 0(0.0) 0(0.0) 0(0.0)
CAM-S reduction by discharge (by 2 1) .032 2
Yes 11(18.3) 1(20.0) 5(33.3) 1(3.3) 4(57.1)
No 47(78.3) 4(80.0) 10(66.6) 29(96.7) 3(42.9)

Abbreviations: IQR, Inter-quartile range; iwi, International Wealth Index; DNS, did not survive; LTF, lost to follow-up; NCI, new-onset cognitive impairment; CAM-S, Confusion As-
sessment Method Severity Scale; IQCODE- Informant Questionnaire for Cognitive Decline in the Elderly.
*According to the American Geriatrics Society 2023 updated Beers Criteria *1 participant with persistent delirium at 6 months. **- International Wealth Index 50th centile correlates

with $2 poverty line

3.1.4. CHARACTERISTICS OF SURVIVORS AT 6-WEEK
VISIT

Twenty-three survivors underwent cognitive and other as-
sessments at the 6-week follow-up visit. Three (13.0%) had
impaired cognition even though delirium had resolved,
three (13.0%) were delirious, and 17 (74.0%) had normal
cognition. All 23 (100%) were assessed to be ‘managing
well’ (CFS score of 3) or worse. The supplementary table
summarises the cohort’s characteristics at the 6-week visit.

3.2. OUTCOMES
3.2.1. NEW-ONSET COGNITIVE IMPAIRMENT (NCI)

The incidence rate of NCI was 282 cases (95% CI: [117 -
676]) per 1000 person-years, with a cumulative incidence
function of 0.22 (95% CI: [0.08 - 0.37]). One participant
had persistent delirium at all three visits. Two participants
showed delayed cognitive recovery; their scores improved
from 6/15 and 7/15 at 3 months to 13/15 and 11/15 at 6
months, despite not having delirium at either time point.
Figure 2 is a line graph showing the trends in IDEA scores
for participants with impaired cognition during follow-up
visits. The supplementary figure shows the trend of median
IDEA scores for the full cohort and participants with and
without NCI. Advanced age (>80 years; P value: .001) was
associated with cognitive impairment at 6 months. Table 2
shows the bivariate associations with NCI at 6 months.

3.2.2. STUDY ACCEPTABILITY, ATTRITION AND
MORTALITY

Sixty (96.7%) of 62 potentially eligible patients and care-
givers consented to participate in the study. None of the 60
enrolees withdrew from the study during hospitalisation.
However, one (1.7%) participant withdrew at the 6-week
time point due to worsening breathlessness.

Of the 60 enrolees, 53.3 % (32/60) died in total, with
25% (15/60) dying during admission and 33.3% (20/60) dy-
ing by 6 weeks post-discharge. The overall mortality rate
was 1858 (95% CI: [1321 - 2614]) deaths per 1000 person-
years with a cumulative incidence function of 0.42 (95%
CI: [0.26 - 0.58]). Table 3 presents the results of the uni-
variate Cox regression analysis of predictors of mortality
with hazard ratios (HR) and 95% confidence intervals (CI).
Delirium severity (CAM-S) at enrolment (HR:1.153; 95%CI:
[1.020-1.303]), mean CAM-S score during hospitalization
(HR:1.423; 95%CI: [1.020-1.303]), hyperactive delirium
(HR: 2.632; 95%CI: [1.119-6.188]) and frailty (CFS) at 6
weeks (HR:1.817; 95%CI: [1.001-3.297]) were positively as-
sociated with mortality. On the other hand, the use of PIM
for dementia and delirium (HR:0.214; 95%CI: [0.065-0.706])
was linked with a lower risk of mortality. Six (10%) partic-
ipants were lost to follow-up: three relocated to different
cities/countries, one was unable to schedule time for visits,
and two were unreachable via phone.
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Figure 2. Line Graph showing post-discharge cognitive score trajectories for 8 participants who had impaired
cognition (IDEA scores <8/15) at any point after discharge.

The line graph shows 3 participants (A, E & G) at week 6 with increasing cognitive scores at 3 months but the scores dropped by month 6. Three participants (B, D & F) missed their
6-week visit. One participant developed declining scores between week 6 and month 3 but the scores increased by month 6 showing cognitive recovery. Two participants (B &C) had
showed were cognitively impaired without delirium at months 3 but showed cognitive recovery by month 6. One participant (H) had delirium at all time points.

IDEA: Identification and Intervention for Dementia in Elderly Africans (IDEA) cognitive screen; star indicates the presence of delirium; dot indicates absence of delirium

4.0. DISCUSSION

This pilot study estimated the cumulative incidence of NCI
at 22.4% 6-months after hospitalisation in a cohort of med-
ically ill older Ghanaians with delirium. Study acceptability
was 96.7% (60/62), with a high total attrition of 65.0% (39/
60), due to a crude mortality of 53.3% (32/60) and 11.7% (7)
loss to follow-up/withdrawal.

The significant 6-month cumulative incidence of NCI
(22.4% 95%CI: [0.08-0.37]) observed in this cohort aligns
with broader evidence suggesting that delirium is a marker
of elevated risk for subsequent cognitive decline e.g., the
earlier cited meta-analysis that reported 1.8 times greater
odds of objective cognitive decline, and the large Scottish
retrospective cohort study that observed a cumulative de-
mentia incidence of 9% by 6 months post discharge among
older adults hospitalized with delirium.!%20 A direct com-
parison of effect sizes is precluded by the methodological
limitations of the present preliminary study, such as its
small sample size, use of a screening tool, and the absence
of a control group. However, the demonstration of measur-
able new-onset cognitive impairment 6 months after dis-
charge in one in five hospital-associated delirium survivors
highlights the need for and feasibility of longitudinal delir-
ium research in African hospital settings. Nevertheless, it
must be noted that the 6-month follow-up period in this

study is too short to fully characterise post-delirium cog-
nitive trajectories, which have been shown to continue to
evolve over longer periods, with cognitive delayed recovery
and decline observed beyond 6 months.*3

The high mortality rate and the association between
delirium severity and mortality observed in this present
study concurs with other global and African findings, which
identify delirium as an independent predictor of mortality
in hospitalised older adults.1219:49:50 Compared to our ear-
lier study in this population, which reported 18% hospital
mortality in a sample of 483 participants not excluding
people with stroke and pre-existing dementia, 25% of this
much smaller sample of 60 died during admission.!2 Global
studies confirm the association between delirium and mor-
tality,1951 which has been attributed to hospital-acquired
conditions (e.g. falls and bedsores), other noxious insults
(sleep disruption, malnutrition, dehydration, and aspira-
tion pneumonia), and use of restraining devices, which oc-
cur more frequently in patients with delirium.>2 Even
though we observed no significant differences in baseline
characteristics of survivors and participants who died
(Table 1), the high mortality raises concern about survivor
bias, as cognitive outcomes could only be observed in pre-
sumably healthier survivors, possibly resulting in a lower
incidence estimate of post-delirium cognitive impairment.
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Table 2. Bivariate Analyses of Predictors of Non-Delirium Cognitive Impairment at 6 Months. (N=20)

Variable N (%)/ median (IQR) Coef./ Pvalue
NCI No NCI Exact

Age (Years) Exact .001

>80 4(80.0) 0(0.0)

<80 1(20.0) 15(100.0)

Sex Exact 517

Female 4(28.6) 10(71.4)

Male 1(16.7) 5(83.3)

Marital status Exact 1.000

Unmarried 3(60.0) 7(46.7)

Married 2(40.0) 8(53.3)

Living situation Exact 1.000

Alone 0(0.0) 1(6.7)

With Others 5(100.0) 14(93.3)

Education Exact .290

None 3(60.0) 4(26.7)

Any 2(40.0) 11(73.3)

Literate Exact 1.000

No 3(60.0) 8(61.5)

Yes 2(40.0) 5(38.5)

International Wealth Index Exact 1.000

<50 0(0.0) 2(13.3)

>50 5(100.0) 13(86.7)

Multimorbidity (22 chronic illnesses) Exact .603

No 2(40.0) 10(66.7)

Yes 3(60.0) 5(33.3)

Potentially inappropriate medication(s) for delirium/dementia given Exact 127

during admission* 1(20.0) 10(66.7)

No 4(80.0) 5(33.3)

Yes

Obesity (BMI 30 or higher) Exact 266

No 5(100.0) 10(66.7)

Yes 0(0.0) 5(33.3)

Delirium resolution by discharge Exact 1.00

No 2(40.0) 7(50.0)

Yes 3(60.0) 7(50.0)

Delirium at 6 weeks Exact 1.000

No 4(100.0) 13(92.9)

Yes 0(0.0) 1(7.1)

CAM-S at enrolment 6.0(5.0-7.0) 6.0(5.0-9.0) 33.00 .718

Peak CAM-S 7.0(5.0-9.0) 6.0(8.0-12.0) 36.00 .909

Mean CAM-S 5.0(4.0-7.5) 5.0(4.0-7.8) 26.50 .360

Delirium improvement before dischargeJr Exact 1.000

No 4 (80%) 10(66.7)

Yes 1(20%) 5(33.3)

CFS Score at 6 weeks 5(3.5-6.5) 3.5(3.0-4.0) 1.40 .068

Geriatric Depression Scale score 6.0(5.0-9.0) 4.0(3-4.5) 0.34 .15

MSPSS total 5.3(4.5-6.0) 5.3(4.7-5.7) 0.48 .63

Abbreviations: Coef.; Coefficient; CAMS, Confusion Assessment Method Severity Scale; cfs, Clinical Frailty Scale; MSPSS, Multidimensional Scale of Perceived Social Support
* According to the American Geriatrics Society 2023 updated Beers Criteria. TDelirium improvement was defined as a >1 difference between in CAM-S score at enrolment and last

recorded score before discharge/ hospital death.

NOTE. Fisher’s exact test was used for categorical variables (frequency and percentages reported), and Firth’s penalised logistic regression for continuous variables (median and in-
terquartile range reported). 1 participant with persistent delirium at 6 months was excluded from this analysis. Analysis included those who had at least 2 delirium assessments and

survived hospitalization.

The paradoxical negative association observed between
mortality and the prescription of PIM for delirium or de-
mentia (such as anticholinergics and sedative/hypnotics)
more likely reflects the avoidance of these medications in
participants who were more obviously and severely deliri-
ous than an independent protective effect of these med-
ications against mortality. In this sample mortality was

higher among participants who had higher CAM-S at enrol-
ment (Hazard ratio= 1.1.1595%CI[1.02-1.30]) higher mean
CAM-S (Hazard ratio= 1.4295%CI[1.261-1.605]) , hyperac-
tive delirium (Hazard ratio= 2.6395%CI[1.12-6.19]). We also
observed that none of the 11 participants with hyperactive
delirium (p=.053) received PIM during admission, and those
with  higher mean CAM-S (beta  coefficient
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Table 3. Univariate Cox regression analysis for predictors of mortality (N=60)

Variable n HR 95%Cl X2 Pvalue
Age (years) 59 1.004 [0.967-1.041] 0.035 .852
Age (280 years) 17 1.349 [0.633-2.871] 0.606 436
Sex
Female 23 1.159 [0.571-2.349] 0.167 .683
Male 37 Ref Ref Ref Ref
Being married 27 0.849 [0.412-1.749] 0.197 .657
Living with others 56 0.869 [0.118-6.389] 0.019 .890
Education (primary or higher) 34 0.850 [0.412-1.753] 0.194 .660
International Wealth Index <50 1.247 [0.437-3.556] 0.171 .680
Positive family history of dementia 0.913 [0.123-6.759] 0.008 .929
Multimorbidity (22 chronic diseases) 23 1.250 [0.621-2.516] 0.392 .386
Frailty at enrolment (CFS) 56 1.232 [0.927-1.638] 2.084 .149
Potentially inappropriate medications for delirium/dementiat 14 0.214 [0.065-0.706] 7.738 .005*
CAM-S score at enrolment 58 1.153 [1.020-1.303] 5.532 .021*
Peak CAM-S 59 1.095 [0.984-1.219] 2.740 .098
Mean CAM-S 59 1.423 [1.261-1.605] 37.929 <.001*
Delirium Phenotype 7.929 .019*

None 34 Ref Ref Ref Ref

Hyperactive 10 2.632 [1.119-6.188]

Hypoactive 7 0.459 [0.106-1.988]
Delirium improvement before dischargeﬁt 11 0.168 [0.02 --1.29] 4870 .087
BMI at 6 weeks (18.7 - 38.3) 16 0.947 [0.795-1.129] 0.375 .540
Frailty at 6 weeks (CFS) 23 1.817 [1.001-3.297] 4.593 .032*
Geriatric Depression Scale Score at 6 weeks (0-15) 23 1.302 [0.932-1.817] 2.531 112
MSPSS total at 6 weeks (1-7) 23 0.642 [0.143-2.883] 0.338 561

Abbreviations: HR, hazard ratio; 95%CI, 95% confidence interval; XZ Chi-Square; CAM-S, Confusion Assessment Method Severity Scale; MSPSS, multidimensional scale of perceived

social support; * P value <.05; According to the American Geriatrics Society 2023 updated Beers Criteria; $ Analysis included those who had at least 2 delirium assessments and sur-

vived hospitalization. Delirium improvement was defined as a >1 difference between in CAM-S score at enrolment and last recorded score before discharge/ hospital death.
Notes: 1 participant with persistent delirium at 6 months was excluded from this analysis. Analysis included those who had at least 2 delirium assessments and survived hospitaliza-

tion.

-0.2995%CI[-0.551 - -0.044]) were less likely to. It is thus
plausible that the avoidance of these medications in more
obviously and severely delirious participants, who were also
more likely to die is responsible for the observed inverse
relationship between mortality and potentially deliriogenic
medications.

To the best of our knowledge, this is the first African
study to estimate the risk of new-onset cognitive impair-
ment after delirium among hospitalised older adults. This
study draws attention to the need to investigate the po-
tential role of delirium in accelerating cognitive decline
among hospitalized older Africans and provides prelimi-
nary evidence supporting the feasibility of and need for fu-
ture studies investigating post-delirium cognitive trajecto-
ries in this region where the high burden of delirium likely
contributes to the projected disproportionate increase in
dementia prevalence in the coming decades.12-15.27

This pilot study has several limitations. The small sam-
ple size reduces estimate precision and the absence of a
control group restricts causal inference. Its findings make
a case for the need to include sub-Saharan African pop-
ulations in studies of the relationship between delirium

and later cognitive impairment (including dementia), but
it must be noted that our main outcome was cognitive im-
pairment, based on a single assessment with screening tool,
which should not be taken for a formal dementia diagnosis.

Future research should comprise adequately powered,
prospective cohorts with non-delirium comparison groups,
longer follow-up, and more robust cognitive evaluation, in-
cluding formal dementia diagnoses, to more definitively
characterize post-delirium trajectories in sub-Saharan
Africa. Analytical approaches such as competing-risk and
joint survival-cognition models, inverse probability-of-
censoring weights, and multi-state frameworks may be em-
ployed to address the high, severity-linked mortality and
reduce survivor bias.

In conclusion, this study estimates a 22% incidence of
new-onset cognitive impairment with a high competing
mortality risk 6 months after hospitalisation with delirium
in a cohort of previously cognitively normal older Ghana-
ians. Future methodologically robust prospective cohort
studies of post-delirium cognitive trajectories and out-
comes are necessary and feasible in sub-Saharan Africa.
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