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Abstract

Background: Delirium is a common geriatric problem associated with poor outcomes. Subsyndromal delirium
(SSD) is characterized by the presence of certain symptoms of delirium yet, not satisfying the definition of full-
blown delirium, defined by categorical elements, and is usually referred to as the presence of one or more
symptoms in the confusion assessment method (CAM). This study aimed to investigate the prevalence and risk
factors of delirium and SSD in older adults admitted to the hospital. Five hundred eighty-eight elderly (above 65
years) Egyptian patients were recruited from January 2019 to February 2020. After explaining the purpose of the
study and assuring the confidentiality of all participants, an informed consent was obtained from the participant or
a responsible care giver for those who were not able to give consent. All patients were subjected ‘on admission’ to
thorough history taking, clinical examination, and comprehensive geriatric assessment including confusion
assessment tools, mini-mental state examination, and functional assessment using Barthel index score.

Results: The current study showed that 19.6% of patients had delirium and 14.1% of patients had SSD with
combined prevalence of 33.7%. Most common causes included metabolic, infection, organic brain syndrome, and
dehydration. The current study reported significant proportionate relation between cognitive assessment and
functional ability, so patients with a score of 23 MMSE had good functional ability, while cognitive assessment
using mini-mental score shows inversed relation to delirium and SSD using CAM score.

Conclusion: Delirium is independently associated with adverse short-term and long-term outcomes, including an
increase in mortality, length of hospital stay, discharge to an institution, and functional decline on discharge.
Subsyndromal delirium (SSD) is characterized by the presence of certain symptoms of delirium, not yet satisfying
the definition of full-blown delirium but it can identify patients with early cognitive and functional disabilities, and
because of high prevalence of delirium and SSD. Efforts to prevent or early detection may identify patients who
warrant clinical attention.
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Background
Delirium has many definitions, according to the Fifth
Edition of the Diagnostic and Statistical Manual on
Mental Disorders (DSM-5), which describes delirium
as a sudden and/or fluctuating shift in conscious-
ness, arousal, and other cognitive impairments
induced by physical disease or drugs [1, 2]; preva-
lence of delirium in elderly people as a whole is low

(1–2%) but increases with age, rising to 14% among
people over 85 years of age, and delirium is consist-
ently linked to increased mortality, age, comorbidity,
and acute illness [3]. It is also linked to prolonged
hospital stay, new institutionalization, and patient
and family distress [4, 5]. A significant proportion of
medical inpatients with cognitive impairment may be
affected by “subsyndromal” delirium (SSD), charac-
terized by certain symptoms of delirium, but which
does not develop to the full syndrome [6, 7]. Cur-
rently, there are no officially recognized diagnostic
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criteria for SSD, and two recent studies have pro-
vided differing definitions of SSD. It has been shown,
however, that SSD is very common among older pa-
tients and may have negative prognostic significance
[8]. The pathogenesis behind delirium is not fully
known but it has postulated many mechanisms, in-
cluding, systemic inflammatory cytokine response
and disruption of the neurotransmitters [9]. Khurana
et al. found that the most common etiologies of de-
lirium in hospitalized elderly people in medical
wards were sepsis and metabolic anomalies [10].
Most of the triggers were reversible and had a favor-
able outcome (recovered 83%), and clinical presenta-
tion of delirium is variable but can be broadly
classified into three subtypes: hypoactive, hyper-
active, and mixed based on patient’s psychomotor
behavior [11]. Patients with hyperactive delirium dis-
play restlessness, agitation, and hypervigilance char-
acteristics, and sometimes encounter hallucinations
and delusions, where patients with hypoactive delir-
ium, by contrast, present with lethargy and sedation,
respond slowly to questions, and display little spon-
taneous motion. Hypoactive delirium is frequent in
older patients and these patients are often misdiag-
nosed as having depression or a form of dementia.
Mixed delirium patients display both hyperactive and
hypoactive properties.
Confusion assessment method (CAM) is a screening

tool used for delirium diagnosis. This instrument assesses
the presence of intensity and fluctuation of nine symp-
toms of delirium: acute onset, inattention, disorganized
thought, altered consciousness level, disorientation, mem-
ory impairment, perceptual disturbances, psychomotor
agitation or retardation, and abnormal sleep-wake cycles,
non-psychiatrist physicians can administer it in 5 min.
The sensitivity of CAM has varied from 46 to 100% [12,
13]. Detection of cognitive impairments early can identify
treatable conditions including ischemic brain disease,
when risk factors can be then better controlled, helping to
prevent progression of disease, the mini-mental state
examination (MMSE), a 30-item interviewed administered
assessment, is a validated and commonly used screening
tool [14, 15], functional performance can be viewed as a
measure of overall impact of health conditions in the con-
text of a patient’s environment and social support system;
therefore, it is essential to assess the patient’s functional
status at the first visit, and any change in functional status
should prompt further investigation. Barthel Index (BI)
was developed as a measure of basic activity of daily living
and assessment of disability in patients with neuromuscu-
lar and musculoskeletal conditions receiving hospital re-
habilitation and was recommended for routine use by the
Royal College of Physicians in the assessment of older
people [16].

Aim
To evaluate the prevalence and risk factors of delirium
and subsyndromal delirium in elderly Egyptian patients.

Methods
This prospective study included 588 elderly (above 65
years) Egyptian patients from January 2019 to February
2020. Patients who were admitted at intensive care units,
coronary care units and acute stroke units, patients in
coma, persistent vegetative state, chronic neurocognitive
disorders, or taking antipsychotic medications were ex-
cluded. Patients were categorized according to their
physiological age into young elderly patients (aged 65 to
74 years), middle elderly patients (aged 75 to 84 years),
and very old (more than 85 years) patients. Written in-
formed consent was obtained from all patients or a re-
sponsible care giver for those who were not able to give
consent. Patients were subjected to complete geriatric
assessment including history taking and physical exam-
ination. All patients were screened for confusion using
confusion assessment method (CAM), inattention, mem-
ory impairment, and altered consciousness according to
the diagnostic and statistical manual of mental disorders
(DSM-III-R) within 6 h after admission and where di-
vided into patients with delirium, subsyndromal delir-
ium, and patients without delirium or SSD. Cognitive
assessment was performed for cooperative patients using
standard mini-mental state examination (MMSE). Basic
activity of daily living and functional ability were
screened ‘on admission’ using the Barthel index score.
Comorbidities were quantified using the Charlson co-
morbidity index [17]. All scores were summed to pro-
vide a total score to predict mortality.

Statistical methods
Data management and statistical analysis
Data were pre-coded and entered using Microsoft Excel.
Microsoft excel 2013 was used for data entry, and results
are expressed as mean ± standard deviation, minimum,
maximum, or number (%). Comparison between cat-
egorical data [number (%)] was performed using chi-
square test or Fisher exact test instead if cell count was
less than five. Test of normality, Kolmogorov-Smirnov
test, was used to measure the distribution of data. Ac-
cordingly, data was normally distributed, so comparison
between variables in the two groups was performed
using unpaired t test. In more than two groups (three or
more), one-way analysis of variance (ANOVA) test was
used to compare between variables followed by LSD test,
as a post hoc test, if significant results were recorded.
Statistical Package for Social Sciences (SPSS) computer
program (version 19 windows) was used for data
analysis.
P value ≤ 0.05 was considered significant.
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➣ To measure association between categorical vari-
ables: chi-square test or Fisher exact was done to com-
pare between two independent percentages.
➣ Comparisons between two groups for normally

distributed numeric variables were done using Student’s
t test while for non-normally distributed numeric vari-
ables, comparisons were done by Mann-Whitney U test.
➣ Logistic regression was done to give adjusted odds

ratio and magnitude of the effect of different factors.
➣ All tests were two-tailed and probability (P value) ≤

0.05 is considered significant.

Results
Five hundred eighty-eight patients aged above 65 years
with delirium and other comorbidities were recruited
based on disturbance in attention and/or awareness that
was accompanied with changes in baseline cognition not
explained by any preexisting neurocognitive disorder.
Their mean age was 70.09 years (SD ± 6.29 years), 58.5%
of patients were males, and demographic data were
shown in Table 1. Prevalence of delirium and subsyndro-
mal delirium (SSD) was 19.6% (115 cases) and 14.1% (83
cases), respectively, in the young elderly group; 79 pa-
tients (68.7%) had delirium where 52 patients (62.7%)
had SSD, in the middle elderly group; 29 patients
(25.2%) had delirium and 27 patients (32.5%) had SSD,
while in elderly group; 56 patients (48.7%) had delirium
and 51 patients (61.4%) had SSD, 56% had hypoactive
type of delirium whereas 20.2% had the hyperactive and
23.3% had mixed type, regarding cognitive assessment;
43 patients (7.3%) of cases had MMSE score less than
23, whereas 101 patients (17.2%) had score below 18,
and 81 patients (13.8%) did not respond to MMSE.
Common co-morbidities (Table 2) found included dia-
betes (42.5%), hypertension (34%), ischemic heart disease
(27.2%), chronic liver disease (18.8%), chronic kidney
disease (11.39%), asthma (5.2%), old cerebrovascular dis-
ease (5.1%), and malignancy (2.38%).
One hundred six patients had metabolic derangements

causing delirium (67%; 77/115) and SSD (34.9%; 29/83)
due to hepatic encephalopathy (26.7%) followed by

uremic encephalopathy (17.17%), infectious etiologies af-
fecting 31 patients causing delirium in 18 patients and
SSD in 13 patients. Common infectious causes found in
this study were chest infection (10%), hepatobiliary in-
fections (3%), urinary tract infection (2%), and CNS in-
fections (0.5%). Antidepressants and sedatives were
among the most common causes (20.7%) of delirium
and SSD in this study (Fig. 1). Most cases with hyper-
active type of delirium were secondary to hepatic en-
cephalopathy (61.5%), urinary tract infections (20%),
while most patients with hypoactive type of delirium
were secondary to uremic encephalopathy (20.2%), chest
infections (19.3%), hypoglycemia (4.6%), antidepressants,
and sedatives (3.7%) (Fig. 2).
In this study, mean values and SD of Barthel index

were 15.88 ± 4.46 in patients with MMSE score above
23, whereas patients with MMSE score of 19–23, their
mean and SD of BI were 11.65 ± 5.35, patients with
MMSE score of 10–18 had mean and SD of BI were
10.69 ± 5.46, mean and SD of Barthel index were 7.86 ±
5.40 in patients with severe cognitive assessment by
MMSE. Also in the current study, investigators showed
that 69.6% of patients with delirium had severe cognitive
impairment with MMSE score < 10, while 24.3% had
MMSE score of 10–18, and 77.1% of patients with SSD
had MMSE score of 10–18 (Table 3).

Discussion
To our knowledge, the current study is considered the
first Egyptian study investigating the prevalence of delir-
ium and SSD. The prevalence of delirium alone was
similar to the systemic review by Inouye et al. [18] who
demonstrated 18–35% of patients admitted in general
medicine and geriatric wards had delirium. Another
study done by Meagher et al. [19] was performed in
Ireland showing the prevalence of SSD was 7.7–13.2%
which was slightly lower than our figures. In contrast,
Velilla et al. [20] showed that in their study, the preva-
lence of delirium and SSD was 53% and 22.3%, respect-
ively. Higher figures may be due to their longer (48 h)
duration of follow-up compared to 6 h done in our

Table 1 Demographic data of delirium and SSD patients

Subsyndromal
(n = 83)

Delirium
(n = 115)

P value

Age

Young (65–74) 52 (62.7%) 79 (68.7%) 0.518

Middle (75–84) 27 (32.5%) 29 (25.2%)

Old (≥ 85) 4 (4.8%) 7 (6.1%)

Gender

Female 32 (38.6%) 59 (51.3%) 0.076

Male 51 (61.4%) 56 (48.7%)

Data are expressed as number (%), P > 0.05 = not significant

Table 2 Comorbidities among study group

Number Percent

DM 250 42.52

HTN 200 34.01

Ischemic heart disease 160 27.21

Chronic liver disease 111 18.88

Chronic kidney disease 67 11.39

Bronchial asthma 31 5.27

Cerebrovascular accident 30 5.10

Malignancy 14 2.38
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study. Cole et al. [8] defined SSD by the presence of one
or more of core symptoms including perceptual distur-
bances, inattention, and clouding of consciousness
assessed by CAM. In our study, all patients with signifi-
cant comorbidities by history were assessed using Charl-
son comorbidity index showing that most of them had
diabetes mellitus, hypertension, ischemic heart diseases,
and chronic liver disease, and when patients were cate-
gorized into delirium and SSD, there was no significant
difference in mean and SD of comorbidity indices in
both groups. In addition, this study demonstrated sig-
nificant predisposing risk factors for delirium showing
that metabolic causes especially hepatic encephalopathy
that was significantly associated with delirium than SSD;
however, infections were associated equally with delir-
ium and SSD.
This study showed also that when delirium was classi-

fied according to psychomotor activity. Hypoactive type
was found to be more common in our study, and this
agrees with the review done by Vaios P et al. [21]. They
suggested that delirium occurring with metabolic disor-
ders is mainly hypoactive type in contrast to the study
done by Cerejeira J. and her colleagues [22]. They con-
cluded that hyperactive type of delirium was considered
the predominant type of delirium. The current study
showed also that hepatic encephalopathy was associated

with hyperactive type of delirium. This is against the
study published by Coggins CC and his colleagues [23]
that reported hepatic encephalopathy presenting with
hypoactive delirium, cognitive assessment using mini-
mental score shows inversed relation to delirium and
SSD using CAM score and the relation is significant.
This is in accordance with Khor et al. [24] who reported
that 48.4% and 67.1% of patients had at least one feature
of delirium on presentation to hospital from the CAM-S
short and long severity scores, respectively, and the se-
verity has also been shown to be inversely related to
MMSE scores. Current study also showed significant
inversed relation between cognitive assessment and
functional disability, so patients with score of 23 MMSE
had good functional ability. This is in agreement with
Jakavonytė-Akstinienė et al. [25] where they reported a
statistically significant correlation that was revealed be-
tween the scores of MMSE and BI (Pearson R = 0.41, P
< 0.01); those with severe cognitive impairment were
more dependent.

Conclusions
Subsyndromal delirium (SSD) is characterized by the
presence of certain symptoms of delirium, which is not
yet a satisfying definition of what a full-blown delirium
is. It is not uncommon and high index of suspicion is

Fig. 1 Classification of causes of delirium and SSD in the studied group

Fig. 2 Etiology of different types of delirium
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required by general practitioner not only by geriatricians,
but it can identify patients with early cognitive and func-
tional disabilities because of the high prevalence and
poor outcomes of delirium and SSD. The presence of
even one or two symptoms of delirium may identify
older people who warrant clinical attention, efforts to
prevent, detect, and treat delirium and SSD must be
justified.
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