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Background: Delirium is a common medical condition that is highly prevalent in older adults who are at increased risk for its 
development with any illness, post-surgery or during hospitalization. The purpose of our study was to evaluate the health literacy of 
older adult patients and their caregivers about delirium, offer a brief educational intervention, and reevaluate their knowledge post 
intervention.
Materials and Methods: We conducted a quality improvement project, focused on delirium health literacy in older adult patients 
≥60 years and their caregivers. Delirium knowledge of participants was evaluated in a pre-education survey after which they were 
given a delirium education booklet to read. A post-education delirium survey was conducted within 2–3 weeks of the educational 
intervention. Chi-square test was used to analyze the knowledge base of older adults.
Results: The study population consisted of a total of 70 older adults who participated in pre-education (n=35) and post-education 
(n=35) surveys. Older adult patients and their caregivers had significant knowledge gaps about the potential causes or etiologies, risk 
factors, symptomatology, and prevention of delirium in the pre-education survey. After the educational intervention, in the post- 
education survey, there were overall improvements in knowledge base of older adults in differentiating delirium with dementia (43% 
vs 94%, p<0.01) recognizing signs and symptoms (77% vs 94%, p<0.05), complications (76% vs 100%, p<0.01) and identifying the 
etiological factors associated with delirium.
Conclusion: The quality improvement project demonstrated that older adults and caregivers have significant knowledge deficits about 
the common condition of delirium. This study also demonstrated that older adults were able to improve their health literacy regarding 
delirium after the intervention. Appropriate education on delirium for patients and caregivers might help in earlier identification, 
prevention, and better overall management of delirium.
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Introduction
Delirium is an acute medical condition characterized by sudden disruption in attention, cognition, and behavior.1–4, It is identified 
by clinical diagnosis, and there is no laboratory test or any diagnostic kit available that can help in its diagnosis.5,6 Delirium is 
frequently observed in older patients who are hospitalized and is associated missed or delayed diagnosis resulting in extended 
length of hospitalization, development of complications with decline in physical and cognitive function, loss of independence, and 
increased morbidity and mortality.2–4,6

With the exponential increase in the population of older adults globally, delirium prevention has become extremely pertinent. 
In spite of it being very common, most often clinicians fail to identify delirium at the onset, which results in poor outcomes.6–8 

Older age and cognitive impairment are risk factors for delirium.9–11 Critically ill older patients are at a higher risk of developing 
delirium, including those with infections, electrolyte disturbances, dehydration, and those taking centrally acting medicines (such 
as opioids, benzodiazepines, and hypnotics). The rate of occurrence of delirium is almost 58–75% in hospitalized older adults.12,13 
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In US, more than 2.6 million older adults (>65 years) develop delirium each year and cost the healthcare industry approximately 
$164 billion.5,8 There are different delirium prevention programs initiated by multiple organizations to apprise people about the 
subject. Despite growing awareness, there is insufficient knowledge among older adults and inadequate education and training of 
students and health-care professionals on the topic of delirium.14

Currently, the best way of reducing the incidence of delirium is through prevention. Educating people of all age groups about 
delirium could help minimize delirium-associated complications. Additionally, in hospitals educating older patients and their 
families about the symptoms and risk factors associated with delirium can help in its timely detection and effective 
management.15,16 We, at the Reynolds Institute on Aging, conducted a quality improvement project to educate older adults and 
their caregivers about delirium. Our overall goal was to determine gaps in delirium health literacy among older adults and 
caregivers and to improve the knowledge gaps through targeted education on delirium.

Materials and Methods
Study Design
We used the Plan Do Study Act (PDSA) design to collect data.17 The study team comprised geriatric medicine fellows, 
graduate students, post-graduate students, and faculty members. The study population included geriatric patients and their 
caregivers seen at the Thomas and Lyon Longevity Clinic. Inclusion criteria for the survey were older adults ≥ age 60 
who were either patients or caregivers and had the ability to provide informed consent and understand the survey 
questions. All races, ethnicities, and genders were included. Older adults were excluded if they had cognitive impairment, 
visual, language, or comprehension problems. Caregivers were allowed to participate in the study if patients did not meet 
the inclusion/exclusion criteria.

A 22-question, semi-structured, anonymous survey that addressed all relevant information on delirium was designed 
for the lay public (“Supplementary Material 1”). The survey was designed by a team of experienced geriatricians and 
neurologists at an academic medical center who regularly provide consultation on patients with delirium and counsel 
patients and caregivers regarding delirium.

The survey questions were based on literature on delirium and categorized into differentiating dementia from 
delirium, identifying signs and symptoms of delirium, knowledge of risk factors, common etiological causes, complica
tions, and management. Pilot testing of the survey questions was performed on a separate focus group of patients and 
caregivers before finalizing the survey.

The next part of PDSA was to administer the pre-education survey to all participants.
We then used the knowledge gaps identified to design an educational booklet on delirium for older adults and 

caregivers. The content in the booklet was based on available literature on delirium by experts in the field. The booklet 
covered all aspects of delirium identification, signs and symptoms of delirium, risk factors and complications associated 
with delirium, types of delirium, and its prevention (‘Supplementary Material 2’). After all the participants completed the 
pre-education survey, they were given the delirium education booklet and instructed to read it. After the educational 
training, the same 22 question survey was mailed to the participants with a pre-paid envelope to return the survey. 
Patients and caregivers were called to remind them to complete the survey and mail it back within 2–3 weeks.

All surveys were anonymous and coded as pre- and post-education. Informed consent was obtained before conducting 
the surveys. The quality improvement project was approved by Institutional Review Board (IRB) at University of 
Arkansas for Medical Sciences (UAMS) #273639.

Statistical Analysis
Data were examined/analyzed for item response rates for the sample and relative time points (pretest and posttest). Two- 
sided tests of response rate differences between time points were performed with proportions tests. For analysis, survey 
items were categorized consistently with health information that patients receive about an illness: facts and clarifications; 
symptoms and signs; course; treatment; risk factors and causes; and complications and prognosis.

Frequencies and percentages of all survey item choices and of correct and incorrect responses were performed. The 
percentage of correct responses at pre-education and post-education time points were compared using the chi-square test 
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or, for sparse expected cell counts, the exact chi-square test. Two-sided hypotheses were tested at a significance level of 
0.05. Analysis was conducted using SAS 9.4.

Results
Demographics
There were 70 participants aged 60 years and older, out of which 35 participated in pre-education and 35 in post- 
education survey. Both patients and their caregivers participated in this study.

Knowledge Survey Response Rates
For both time points considered together, all items had response rates greater than 90%, with the lowest being 93%. 
Compared to posttest, pretest surveys, not surprisingly for knowledge-based items, had lower response rates. Still, all but 
two had >90% responses, with the two lowest having 86% and 89% responses. The posttest response rates all 
exceeded 90%.

Pre-Education Knowledge of Older Adults
In pre-education survey only 43% of older adults could differentiate delirium from dementia and depression (Figure 1). 
When asked about onset of delirium, duration and signs and symptoms, more than 60% of all survey participants 
responded correctly. The participants were also found to be knowledgeable about the management (85%) and treatment 
(67%) of delirium. The survey participants also appeared to be somewhat informed about potential etiological causes of 
delirium such as Covid-19 (77%), respiratory tract infection (74%), chemotherapy (40%), sodium imbalance (47%) and 
use of over-the-counter medications such as Tylenol PM (58%). When asked about the life-threatening illness and falls 
and other complications of delirium more than 50% of participants answered correctly.

Figure 1 Delirium knowledge of adults aged 60+ years at pretest: symptoms, signs, treatment, risk factors and etiological causes. aIncludes sleepiness, trouble focusing, 
restlessness or agitation, hallucinations, becomes angry easily. bSodium imbalances due to pneumonia, dehydration, constipation, fever. cIncludes dementia, having a urinary 
tract infection, alcohol use or withdrawal, hearing loss, age over 70. dIncludes harm to self or others, death, longer stay in hospital.
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Knowledge Improvement Post Education
Overall, there were significant improvements in older adults’ delirium health literacy from pre-education to post- 
education after reading the delirium booklet. Older adults were better informed about differentiating delirium from 
depression and dementia post education (43% vs 94%, p<0.01); in recognizing signs and symptoms (77% vs 94%, 
p<0.05) (Figure 2). Majority of older adults had greater understanding about the etiological factors associated with 
delirium such as sodium imbalance (47% vs 80%, p<0.01), and chemotherapy (40% vs 77%, p<0.01) after reading the 
booklet. Education also improved their knowledge about serious and life-threatening complications associated with 
delirium (76% vs 100%, exact p<0.01).

Discussion
This is one of the first studies discussing improvement in health literacy of older adult patients and caregivers after 
education on delirium. The findings from this study revealed significant knowledge gaps in majority of older adults about 
many aspects of delirium. Acute, hyperactive, or mixed delirium is often confused with dementia as they both share some 
common symptoms and it often becomes difficult for health-care professionals to recognize delirium in patients suffering 
from dementia.18 We see a significant increase in the participants' knowledge about the difference between delirium, 
dementia, and depression in the post-education survey as compared to the pre-education survey.

Older hospitalized adults (≥60 years) are at higher risk of developing delirium during or after their stay in the 
hospital.6,19 Longer hospital stays are one of the most common reasons that leads to the development of delirium in older 
patients as they tend to feel alone and isolated in hospitals. The treatment of delirium is also expensive, and failure in its 
timely recognition can result in physical, mental, and emotional stress and increase the probability of death.20,21 In 
hospitals, only one-third of delirium cases can be considered preventable because patients arrive with acute conditions 
superimposed on multimorbidity that is not often preventable. It is predicted that in the near future the estimated cost of 
care for delirium could exhaust the resources of health-care systems.8,21–23 Not incorporating delirium awareness 
programs could result in a lack of knowledge about this disease and complicate its clinical outcomes.9 Helping older 

Figure 2 Pretest vs posttest delirium knowledge of adults aged 60+ years *P<0.05 for the difference in pretest and posttest for the 60+ years age group; **P<0.01.
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patients and caregivers understand the risk factors associated with this disease can also aid in its timely management. 
Patients and their caregivers and family members could all play a major role in prevention of this disease.16,17 Our study 
is unique because we focused on educating older patients and caregivers in the outpatient setting and helped them to 
become more knowledgeable about this illness. Educating caregivers is also very important as they can assist with earlier 
identification of delirium as well as provide comfort, care, and support to their loved ones suffering from delirium.24 In 
the present study, we found that after education both patients and caregivers became better acquainted with symptoms 
and treatment of delirium. A number of studies cited in the literature, have demonstrated that educational intervention 
significantly increased the knowledge of nurses and caregivers about delirium in hospitals.24–26

Participants, especially the older ones, were quite unaware of the risk factors associated with delirium. Providing 
simple yet effective information in a manner that is easily understood can certainly make a big difference. Education will 
result in greater prevention of delerium with improved health outcomes and a potentially better quality of life.

It was encouraging to note that, the majority of older adults in our study seemed to be interested and were willing to 
learn more about delirium and its associated risk factors and treatment. This was reflected in their considerably improved 
performance in the post-education survey. Our findings are in line with previous results indicating positive outcomes 
from educating patients and nurses with improvement in their knowledge about delirium.27,28 It is important to expand 
this approach of educating patients and caregivers nationwide, for earlier identification, prevention, and better manage
ment of delirium.

Limitations
This was a relatively small, single-site study in rural Arkansas. In addition, we cannot exclude the possibility that high 
rate of correct responses by the older adults could be due to random selection. Nevertheless, there were significant 
differences between pre- and post-educational responses.

Conclusion
This study reveals the importance of educating patients and caregivers about delirium. Addressing risk factors associated 
with delirium can help in reducing the incidence of delirium and improve functioning in older patients and caregivers. 
Better awareness and management of delirium will reduce delirium-related complications including falls, mobility 
impairment, decreased cognition, and hospital length of stay. We observed a significant improvement in knowledge 
scale of older adults about delirium after education. Our study also provides evidence of the older adult’s interest in being 
better informed about their health, and in this case about delirium. This will hopefully encourage health providers to 
educate the older adult population and engage them in their own care.

Disclosure
The authors report no conflicts of interest in this work.
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