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There is consensus that delirium is of sudden or rapid onset although a few authors
contend delirium is a chronic condition with exacerbations.1 The Diagnostic and
Statistical Manual of Mental Disorders (DSM-V) lists onset as hours to several days.2
The delay between onset and diagnosis is a crucial variable because if patients enter
a delirium study late in the course of their illness study results will be skewed toward
lower rates of reversibility and lower mortality because of deaths before study entry,
especially in nursing home residents.
Delirium is related to dementia in a manner similar to how asthma is related to
chronic obstructive pulmonary disease (COPD). Both delirium and asthma are of
rapid onset and generally rapid recovery. Every diagnostic formulation for delirium
agrees the key feature is rapid onset of inattention and disorientation and is generally
reversible, unlike dementia which is of gradual onset and rarely reversible.
Does delirium in the medical literature reflect the gold standard of rapid high
amplitude onset and relatively rapid recovery?
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Purpose: There is agreement in the medical literature that delirium is of sudden or rapid onset.
Although the speed of recovery cannot be used for initial diagnosis, recovery speed provides a
test of diagnostic criteria. The aim of this study was to determine whether articles on delirium
among medical inpatients proved sudden onset and rapid recovery.
Methods: The literature was searched for studies with at least 50 patients on medical or geriatric
wards. Excluded were postoperative, critical care, and nursing home studies. Speed of onset
was extracted as either the interval between symptom onset and diagnosis or between hospital
admission and diagnosis of incident delirium. Mean or median days to recovery from delirium
and the scale used to measure recovery were identified.
Results: Four-hundred and five articles were analyzed with 789,709 patients. The median
article had 220 patients. Onset could only be extracted in 11 articles (2.7%): mean onset
was 3.09±2.38 days. Median onset was 3.0 days, which conforms to Diagnostic and
Statistical Manual of Mental Disorders (DSM-V). Only 56 of 405 articles (13.8%) reported
timing of recovery but mean or median recovery was available in 25 of 405 (6.2%):
6.56±4.80 days.
Conclusion: Medical delirium articles have failed to establish rapid onset and rapid
recovery.
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Methods
Every issue of the 14 medical journals with the most delirium
articles since 1990 was reviewed. The table of contents was
searched for each of these journals for “delirium” references
were tracked from the articles uncovered. After gathering
these articles, PubMed was searched for “Delirium” which
generated 13,200 articles.
A total of 1,586 articles on delirium were critically analyzed, and studies that were 1) postoperative, 2) in critical
care units, 3) reviews or letters to the editor not reporting new
studies, and 4) clinical reports on medical (non-surgical and
non-critical care) with less than 50 subjects were excluded.
Studies with less than 50 subjects were often case series
or retrospective and tended to be lower quality than larger
studies, as evidenced by retrospective chart reviews. The final
sample contained 339 journals published in the year a mean
of 2006.8±7.3 years (range 1982–2016). With this number
of articles, it was impossible to contact the study authors
for personal comments. In part, unpublished comments are
irrelevant because the rate of onset and recovery of delirium
is crucial and worthy of mention in all studies.
The journals with the highest number of delirium articles
in medical/geriatric inpatients with at least 50 subjects were
Journal of the American Geriatrics Society (55 articles),
Age and Ageing (29), International Psychogeriatrics (25),
International Journal of Geriatric Psychiatry (23), Psychosomatics (15), American Journal of Geriatric Psychiatry (14),
Archives of Internal Medicine/JAMA Internal Medicine (13),
Journal of Gerontology Medical Sciences (13), Journal
of Geriatric Psychiatry and Neurology (9), Dementia and
Geriatric Cognitive Disorders and Dementia and Geriatric
Cognitive Disorders Extra (7), and Journal of the American
Medical Directors Association (7).
The speed of onset of delirium was defined as the interval in
days between the last normal cognitive day and symptom/sign
onset, or symptom and sign onset to diagnosis. Articles that did
not report either were deemed to have no documented speed of
onset. The rate of recovery was defined by the days between
onset/diagnosis for incident delirium or hospital admission for
prevalent delirium and recovery by either a delirium instrument such as the Delirium Rating Scale Revised-98 (DRSR98),3 Confusion Assessment Method (CAM),4 Memorial
Delirium Assessment Scale (MDAS),5 Delirium Index (DI),6
or by global assessment. Either a mean or median number of
days to recovery was accepted. A report stating 25% improved
by day 2 would not be sufficient to estimate mean or median
recovery. Length of stay was not used to estimate recovery
because each study site would have a different policy on
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discharge of delirious patients to subacute care or nursing
homes. Authors of studies with missing data for onset and
recovery were not contacted, because it was anticipated less
than 5% would have this information and of that 10% of the
latter group would disclose the information.

Results
These 405 articles on delirium in non-surgical, non-intensive
care unit (ICU) patients contained 789,709 subjects
(Supplementary materials). This high number came from
13 large studies, most retrospective. The median of 405 articles
contained 220 subjects. Only 12/405 articles (2.96%) screened
hearing. This is of grave concern because many elderly in the
emergency department or medical wards have severe hearing
loss and are not wearing hearing aids. Only 17/405 articles
(4.2%) quantified onset in days, but 6/17 provided too little
information to estimate mean or median onset. Onset could
be extracted in 11 articles (2.7%) containing a median of
136 subjects per article: mean onset was 3.09±2.38 days.
Median onset was 3.0 days, which conforms with DSM-V. This
is comparable to claiming diagnosis of lobar pneumonia when
only 3% of chest radiographs showed lobar consolidation.
Only 56/405 articles (13.8%) reported the timing of
recovery but mean or median recovery was available in
25/405 (6.2%): 6.56±4.80 days. These 25 articles contained
a median of 191 subjects per article. This figure must be
viewed with caution because of the different instruments for
measuring recovery: unspecified methods in 42/56 studies,
DRS or DRS-R98 in five studies, CAM in four studies,
MDAS in three studies, DI in one study, and Montreal Cognitive Assessment in one study. Using the CAM to measure
recovery is less than ideal because it is a diagnostic scale and
not a severity instrument.

Discussion
Results of this study strongly endorse the conclusion that
physicians are content to diagnose delirium without documentation of its onset in 95.8% of delirium studies. It is
almost certain that in clinical practice, which is less rigorous
than delirium research, more than 98% of delirium cases will
be of unspecified acuity, making it more likely the patient has
behavioral and psychological symptoms of dementia (BPSD).
There are many reasons for relaxed diagnostic standards such
as: DRG funding favors diagnosis of delirium over BPSD;
referring physicians can justify admissions for delirium
whereas they would be denied admission for BPSD which is
managed in the community or nursing home; and physicians
disregard delirium diagnostic scales in clinical practice.
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It is of great concern that only 6.2% of 405 delirium
articles reported recovery in days. Many clinicians care for
delirious patients without using Delirium scales on a daily
basis to assess recovery; they rely on global impression,
which is often misleading.
The Central Coast Australia Delirium Intervention
Study (CADIS) a prospective randomized clinical trial
was compared.7 The 116 subjects recruited from July 2012
to May 2014 were of mean age 83.6 years with prevalent
delirium by CAM plus three additional criteria to make
CAM more specific: 1) at least a 25% decline in attention
by forward or reverse imputation, 2) not counting impaired
level of consciousness toward diagnosis if this followed
sedatives or antipsychotics, and 3) rigorous exclusion of
BPSD. The 116 subjects had a mean onset of 1.31±1.36 days
compared to 3.09±2.38 in the medical literature. Digit span
forward (DSF) and DI were measured 365 days per year,
which permits exact measurement of recovery. The mean
recovery days by 5-DSF was 2.00±3.79; mean recovery
days for 6-DSF was 5.61±6.06; mean recovery days for DI
was 8.00±4.45.
Adamis et al explain the challenges of measuring delirium
recovery.8 The author concurs that some scales capture certain features such as hallucinations better than other scales
and that two studies using the same scale may employ different cutoffs. However, sharing raw data can overcome some
of these problems.
Teale and Young9 outlined difficulties in diagnosing
delirium, highlighting subjectivity of many criteria. The
author believes that explicit criteria such as a 25% of greater
decline in attention may overcome subjectivity.
Delirium articles (N=1,695) were reviewed, of all
subtypes: medical, surgical, hip fracture, critical care, and
prevention to determine the significance of the collection
of 405 medical delirium studies. Sixteen meta-analyses or
systematic reviews were found, containing only 256 studies
compared to the single review of 405 studies. The mean
number of studies in each of the 16 articles10–25 was 16.0±11.7
and the largest contained only 42 studies.

Conclusion
It is recommended that all delirium studies measure and
report: 1) interval between last normal cognitive state and
start of symptoms and signs, 2) interval between symptoms
and signs and hospital admission or diagnosis, and 3) daily
neurocognitive scores to assess reversibility and speed of
recovery. Daily measurement of neurocognitive tests such
as DI, MDAS and DRS-R98 should use material that cannot
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be learned such as a different number sequences for 5-DSF
and 6-DSF, different word list for immediate and delayed
verbal memory and different baseline number for serial
subtraction task.
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