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Background 

Delirium is a common neuropsychiatric 

syndrome encountered in all hospital settings and is 

usually associated with many deleterious effects. 

Patients with delirium tend to require longer hospital 

stays and have higher mortality rates, even when the 

severity of their underlying illness is accounted for 
(1,2)

. Hospitalized patients with delirium are known to 

exhibit different symptoms ranging from lethargy and 

inattentiveness to restlessness, watchful, and combative 

behavior 
(3, 4)

. Based on systematic clinical observation 

of hospitalized patients, the spectrum of psychomotor 

behavior seen in delirious patients can be classified as 

hyperactive, hypoactive or mixed-type 
(4, 5)

.   

It has been suggested that each delirium subtype can 

result from a different pathophysiological mechanism, 
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pathology of hypoact ive del i r ium as indicated by hig h ESR. I t  is  recommended to prompt ly recognize hypoact ive 

del i r ium and to  put a proper plan for ADL support  and func t ional  rehabi l i ta t ion.  
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and that each might carry a different prognosis 
(6)

. 

Moreover, the existence of different subtypes has been 

shown to affect the detection of delirium
(7)

. For 

example, in non-ICU patients, hyperactive delirium is 

readily recognized in the course of routine clinical care 

and is associated with lower mortality than hypoactive 

or mixed-type delirium
(7)

.  

Hypoactive delirium, also referred to as “quiet 

delirium,” is often unrecognized or misdiagnosed as 

sedation or depression 
(8)

.  Early identification and 

timely management are the keys to reduce the early 

complications and long-term sequelae of delirium in 

hospitalized elderly 
(9)

. Our hypothesis is that 

hypoactive delirium carries worse underlying 

admission characters. In this study, the relationship 

between motoric subtypes of delirium and admission 

characters of the 45 newly admitted delirious elderly 

patients was investigated in order to better understand 

delirium. 

Methods 
Study design 
A cross-sectional study was conducted in the general 

medical ward in Al-Mansoura Teaching Hospital in 

Dhakahlia governorate. 45 consecutive patients were 

recruited over a 6-month period.  Investigators 

prospectively collected data on every patient who met 

inclusion criteria. Eligible patients in this study were ≥ 

60 years old and were admitted directly from an acute-

care medical or surgical hospitalization. Only baseline 

assessments were used in this study. Birth date, sex, 

race, comorbidities and Acute Physiology and Chronic 

Health Evaluation II (APACHE II) score 
(10)

 were 

assessed. 

Delirium Assessment 
The Confusion Assessment Method (CAM) is a 

diagnostic algorithm derived from Diagnostic and 

Statistical Manual of Mental Disorders, Third Revision 

(DSM-III-R) criteria for delirium. The CAM allows 

trained research assistants to perform ratings of 

delirium presence that agree with a psychiatrist's 

diagnosis with greater than 95% sensitivity and 

specificity, even in populations with a high prevalence 

of dementia 
(11)

. The CAM diagnostic algorithm 

involves four criteria: 1) an acute change in mental 

status with a fluctuating course, 2) inattention, 3) 

disorganized thinking, and 4) an altered level of 

consciousness 
(11)

. Delirium was considered present if 

CAM criteria 1 and 2 were present, and either criteria 3 

or 4 were present. 

Delirium motoric subtypes: 
Patients were later subdivided into delirium subtypes 

by group consensus, using all available data from a 

review of case records and the information from the 

consultation. The psychomotor subtypes used were 

initially described by Liptzin and Levkoff 
(12).

 Cases 

were classified into hyperactive, hypoactive, and mixed 

subtypes according to the presence or absence of 

defined symptoms.   

Since these delirium groups are primarily defined 

according to motor activity levels, they will be referred 

to as motoric subtypes. 

Assessment: 
Laboratory data includes; Erythrocyte sedimentation 

rate (ESR) was considered to be markers of 

inflammatory activity. ESR (mm/h) was measured by 

the Westegren method.  

Assessment of depression is done by Cornell scale. 

Cornell scale is used if patient is unable to 

communicate. The Cornell Scale for Depression in 

Dementia (CSDD) is designed for the assessment of 

depression in older people with dementia who can at 

least communicate basic needs 
(13)

. 

Assessment of function is done by activities of daily 

living (ADL) and instrumental activities of daily living 

(IADL).Activities of daily living (ADLs) are basic 

activities that include bathing, dressing, toileting, 

transfer, continence, and feeding 
(14)

. Persons are 

limited in an ADL if they are unable to perform the 

activity, use active help, use equipment, or require 

standby help 
(14)

. ADL included questions that assessed 

the person’s ability to perform the activity 

independently, the extent of difficulty with the activity, 

available assistance, and need for assistance associated 

with the activity.  

Instrumental activities of daily living (IADLs) are 

indicators of more complex tasks such as the ability to 

do housework (e.g., dusting, washing dishes, laundry), 

do heavy cleaning or yard work, use the telephone, get 

outdoors, shop, prepare one’s own meals, take 

medications, and manage money 
(15)

. Persons may be 

limited in an IADL activity if they cannot do the 

activity because of a disability, health problem, or 

environmental barrier. Items used on IADL scales vary 
(15)

. It included eight items assessing IADLs. Both ADL 

and IADL questions have been tested with various 

rating formats and scoring procedures and have 

acceptable levels of reliability and validity for use in 

surveys 
(16, 17)

.   

Ethical considerations: 
 
The procedures and rationale for the study were 

explained to all patients; however, because patients 

were delirious at study entry, it was presumed that most 

were incapable of giving informed written consent. 

Family caregivers provided informed consent using a 

protocol approved by the local ethics committee.  
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Statistical Methods 
The collected data were coded, tabulated, and 

statistically analyzed using IBM SPSS statistics 

(Statistical Package for Social Sciences) software 

version 22.0, IBM Corp., Chicago, USA, 2013. 

Descriptive statistics were done for quantitative data as 

minimum& maximum of the range as well as mean 

±SD (standard deviation) for quantitative parametric 

data, while it was done for qualitative data as number 

and percentage. Inferential analyses were done for 

quantitative variables using independent t-test in cases 

of two independent groups with parametric data and 

Chi square test for differences between proportions. 

Logistic regression model was used to find out 

independent factors affecting delirium. The level of 

significance was taken at P value < 0.05 is significant. 

Results 
Baseline Characteristics 
The mean age of the 45 delirious patients was 71.2±7.9 

years (range 60.0–91.0), 27 patients (60%) were 

female. Classification according to motoric subtypes 

revealed that 19 (42.2%) were hypoactive, 13 (28.9%) 

were hyperactive, and 13 (28.9%) were mixed. There 

were no significant age differences among the different 

motoric subtypes (P = 0.697). 

There was no significant difference between the 

different motoric subtypes regarding comorbidities  

(figure 1). The most likely primary etiologies for 

delirium are represented in Table1. Hypoglycemia was 

the most frequent etiology among the hypoactive group 

(P= 0.014), while dehydration was the most frequent 

one among the mixed type group (P= 0.012). The ESR 

was significantly highest among mixed group and least 

among hyperactive group (P= 0.008). The APACHE 

score and its calculated mortality score were highest in 

hypoactive subtype and least among hyperactive, yet, 

this was of no statistical significance (P <0.05) (Table 

2). 

Table (3) shows that hypoactive group tends to have 

higher depression score and are more dependent 

concerning ADL and IADL function scales but these 

results did not reach statistical significance (P <0.05).  

Discussion 
Delirium is traditionally classified according to 

psychomotor behavior into three subtypes: hyperactive, 

hypoactive and mixed delirium 
(17)

.The two most 

common types of delirium in the ICU are mixed and 

hypoactive types 
(18)

. Hypoactive delirium tends to 

occur more frequently in older patients compared to 

other types of delirium and it has a worse prognosis 
(19)

. 

In the current study, age didn’t differ across different 

subtypes. This may be due to small sample size.  In this 

sample, hypoactive delirium was more common 

representing (42.2%) while each of mixed and 

hyperactive types occurred in (28.9%) of the 

participants. Results were variable as regard the 

prevalent subtype of delirium. In Robinson and his 

colleagues study, 2011, hypoactive represented 68%, 

while mixed and hyperactive represented 31%, 1% 

respectively 
(19)

. Other studies revealed that mixed 

delirium was more common 
(12)

.   

 

 

Fig 1 There is no significant difference between subtypes of 
delirium regarding comorbidities. 
  

Table (1): Causes of admission condition among subtypes of 
delirium.  

 Variables Hyperactive 
(N=13) 

Hypoactive 
(N=19) 

Mixed  
(N=13) 

P 

Hypoglycemia 0 (0 .0%)a 6  (31.6%)b 0  
(0 .0%)a 

#0.014* 

Uncontrol led 
HTN 

0 (0 .0%) 0  (0 .0%) 1  (7 .7%) #0.578 

Dehydration 0 (0 .0%)a 5  (26.3%)b 6  
(46.2%)c 

#0.012* 

Stroke 4 (30.8%) 1  (5 .3%) 2  
(15.4%) 

#0.174 

Hepatic  
Encephalopathy 

3 (23.1%) 2  (10.5%) 1  (7 .7%) #0.551 

Hypertensive 
encephalopathy 

4 (30.8%) 1  (5 .3%) 2  
(15.4%) 

#0.174 

Hyperosmolar 
Hyperglycemic 
State   
 

2 (15.4%) 4  (21.1%) 1  (7 .7%) #0.870 

 

 

 

 

 

#Fishers Exact test, *Significant, Symbols a, b, c: 
homogenous groups have the same symbol in the post hoc 
Fisher Exact tests. 
Hypoglycemia was significantly most frequent among 
hypoactive type. Dehydration was significantly most 
frequent among mixed type. 
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https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjmmtjQ2eTPAhVBnhQKHW32BM4QFggaMAA&url=http%3A%2F%2Femedicine.medscape.com%2Farticle%2F1914705-overview&usg=AFQjCNFlcg1AIjlO6b5SqkL9dQTZ5CY6fg&sig2=WBty01yUagjn4z9n1hoHvA&bvm=bv.135974163,d.d24
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjmmtjQ2eTPAhVBnhQKHW32BM4QFggaMAA&url=http%3A%2F%2Femedicine.medscape.com%2Farticle%2F1914705-overview&usg=AFQjCNFlcg1AIjlO6b5SqkL9dQTZ5CY6fg&sig2=WBty01yUagjn4z9n1hoHvA&bvm=bv.135974163,d.d24
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For example, Peterson and his colleagues, 2006 showed 

that mixed type was the most common variant (54.9%), 

followed by hypoactive delirium (43.5%) and lastly the 

purely hyperactive delirium (1.6%) (18). However, other 

studies revealed that hyperactive delirium was more 

common. Mushtaq and his colleagues, 2014, showed that 

70% of cases were hyperactive delirium (20). In Grover 

and his colleagues, 2014 study 50% of cases were 

hyperactive while each of the other two types represented 

25% (21). A study done by Aly and his colleagues, 2013 

included 58 delirious 46 were hyperactive, 2 hypoactive 

and 10 mixed (22). 

The difference between studies can be explained by 

variation in age group of the studied populations as 

hypoactive delirium was seen more commonly in older 

age (19) and hyperactive was more common at younger 

age (23). It can be also explained by different etiology. 

The hyperactive subtype was often associated with 

medication side effects and drug withdrawal (24) while 

metabolic abnormalities such as hepatic toxicity and 

dehydration were more often associated with the 

hypoactive subtype (25). 

The current study showed that there was no significant 

difference between subtypes of delirium regarding 

comorbidities. This may be due to relatively small sample 

size, so it was hard to identify significant difference 

between types of delirium. Several studies have suggested 

that delirium types may differ according to etiology, 

pathophysiology, detection rates, delirium treatment 

experience and duration of episodes and outcome (27, 29). 

The current results showed that hypoglycemia was 

significantly more frequent among hypoactive type and 

dehydration was significantly more frequent among mixed 

type. As stated before, Solai and his colleagues found that 

metabolic abnormalities were more often associated with 

the hypoactive subtype (27). On the contrary, 

cerebrovascular disorders were associated with hypoactive 

delirium development in a large study in internal medicine 

wards in which a high prevalence (65%) of hypoactive 

delirium was recorded (28).  

In the current study, ESR was significantly higher among 

mixed then hypoactive group and least among hyperactive 

group. As mentioned, underlying cause of hyperactive is 

usually associated with drug side effects which will not 

lead to much rise in ESR. On the contrary, mixed type in 

this study is caused by dehydration and hypoactive type

Table (2): The admission characteristics among the different subtypes 
of delirium 

 Variables Hyperactive 
(N=13) 

Hypoactive 
(N=19) 

Mixed 
(N=13) 

P 

APACHE Mean±SD  14 .6±4.3 18.1±5.4 15.7±7.4 =0.23 

 Range  6 .0–21.0 11.0–28.0 7 .0–32.0 

Mortal i ty  
r isk 

Mean±SD  20 .5±10.3  29.1±13.1 24.6±20.1 =0.28 

 Range  8 .0–40.0 15.0–55.0 4 .0–73.0 

ESR 
(Mm/hr.) 

Mean±SD  12 .2±16.1a 41.5±42.3b 56.9±38.0
b 

0.008*  

 Range  4 .0–65.0 5 .0–120.0 6 .0–110.0 

 

 

 

Table (3): Depression, ADL and IADL before admission among 
different subtypes of delirium.  
 

 Variables Hyperactive 
(N=13) 

Hypoactive 
(N=19) 

Mixed 
(N=13) 

#P 

Depression  8  (61.5%)  13 (68.4%) 11 (84.6%) &0.41 

ADL Dependent 5  (38.5%)  10 (52.6%) 9  (69.2%) #0.29 

 Independent 8  (61.5%)  9  (47.4%) 4  (30.8%) 

IADL Dependent 5  (38.5%)  10 (52.6%) 9  (69.2%) #0.29 

 Independent 8  (61.5%)  9  (47.4%) 4  (30.8%) 

 

^ANOVA test, #Fishers Exact test, 
*Significant, Symbols a, b, c: 
homogenous groups are the same 
symbol in the post hoc Fisher Exact 
tests. 
ESR was significantly highest among 
mixed group and least among 
hyperactive group. 

 

#Chi square test, &Fishers Exact test, 
*Significant, Symbols a, b, c: homogenous 
groups are the same symbol in the post 
hoc Fisher Exact tests. 
Hypoactive subtype patients had higher 
Cornell score and were more dependent in 
performing ADL and IADL but they did not 
reach statistical significance. 
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by hypoglycemia, both etiologies lead to metabolic 

derangements which leads to a rise in ESR. 

There was no significant association between total 

APACHE II score and its calculated mortality and 

different motoric subtypes; however, they were higher in 

hypoactive delirium mostly due to small number. O'Keefe 

and Lavan (29) prospectively examined hospital patients 

and reported that a higher percentage of hypoactive (21%) 

patients died compared to hyperactive (15%), mixed 

(16%), and neither (0%). Camus and colleagues (30) 

compared the etiologic and outcome profiles in a case 

series of 183 elderly patients and found that hypoactive 

patients had the highest mortality (10%) followed by 

hyperactive (9%) and mixed (6%). The findings of these 

two studies were consistent with the results of the current 

study. 

Marcantonio and colleagues (31) prospectively studied hip 

fracture surgery patients and found that hyperactive 

patients (including mixed-type patients who were 

combined with the hyperactive types) were more likely to 

die after hip fracture compared to hypoactive patients, 

though this difference was not statistically significant. 

Moreover, Kelly and colleagues (32) studied a series of 

nursing facility delirious patients and reported that 

psychomotor activity delirium subtype did not predict 

mortality during or subsequent to the patient's 

hospitalization. However, they reported that hypoactive 

patients were more likely to have persistent delirium and 

that patients with persistent delirium were more likely to 

die in the hospital compared with patients who resolved 

their delirium. Our study significantly added to the above 

literature by examining different etiologies and elderly 

who were living at their homes. 

There was no significant difference between types of 

delirium as regard depression and dependence in 

performing ADL or IADL. Yet, the hypoactive delirious 

patients had a higher depression score and were more 

dependent functionally at baseline. This may indicate the 

association of poorer baseline functional state and the 

worse general premorbid condition with hypoactive 

delirium.  

Conclusion 
Our findings have substantial clinical significance. The 

hypoactive form of delirium was common among older 

persons. The hypoactive form of delirium had 

significantly higher ESR in comparison with hyperactive 

subtype. Hypoglycemia was significantly the most 

frequent cause of hypoactive type while dehydration was 

significantly the most frequent reason among mixed type. 

Hypoactive type patients are not immediately disruptive to 

their medical care, yet their delirium makes them unlikely 

to engage in activities that will promote recovery from 

acute illness. This finding has additional importance 

considering that hypoactive subtype of delirium often 

goes unrecognized, it is recommended to promptly 

recognize hypoactive delirium and to put a proper plan for 

ADL support and functional rehabilitation.  
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