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Abstract 

Delirium is one of the most common undesirable consequences in older adult surgical 

patients. Studies have suggested that uncontrolled pain, in addition to overmedicating with 

opioids, may trigger an episode of delirium.  

Purpose: The purpose of this quality improvement project was to improve the acute care 

orthopedic registered nurses’ knowledge of delirium and its relationship to uncontrolled pain. It 

also aimed to evaluate if nurses consulted the pain nurse practitioner, for patients with risk 

factors for delirium experiencing uncontrolled pain.  

Design: Quality Improvement 

Methods: Nurses participated in a 30-minute delirium educational session and a pre-test/post-

test was used to evaluate their learning. Subsequently, nurses completed Delirium and 

Uncontrolled Pain Assessment sheets on postoperative total knee replacements, total hip 

replacements, or open reduction internal fixation patients over age 65.  

Results: A paired t-test indicated higher post-test total scores (p < 0.001), compared to pre-test 

scores. A chi square test for independence indicated a significant association between geriatric 

patients reporting a pain score >5 and the nurse consulting the pain NP (p < 0.001).  

Conclusion: The findings of this project suggest that the delirium educational session increased 

the knowledge of orthopedic nurses. The results also demonstrated that the nurses applied this 

content into clinical practice, as evidenced by consulting the pain nurse practitioner for older 

adult patients at risk for developing delirium and experiencing uncontrolled pain.  

Clinical Implication: Brief educational sessions may be effective in improving nurses’ 

knowledge of delirium 

 Keywords: delirium, orthopedic surgery, pain, older adult 
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Is it Pain or Too Much Pain Medication? 

Studies have shown that uncontrolled pain may trigger an episode of delirium, in the 

postoperative older adult population (Kukreja, Gunther, & Popp, 2015; Robinson et al., 2008). 

Those with delirium have average costs per day that are 2.5 times higher than those patients 

without delirium, causing total hospital cost attributed to delirium to range from $16,303 to 

$64,421 per patient (DeCrane et al., 2011). Additionally, the national burden of delirium on the 

entire healthcare system ranges from $38 billion to $152 billion each year (DeCrane et al., 2011). 

In the United States, more than 73 million surgeries are performed annually, and up to 75% of 

people experience pain after surgery (Apfelbaum, Chen, Mehta, & Gan, 2003). Although pain is 

a predictable part of the postoperative experience, the management of acute pain continues to be 

insufficient across various clinical settings, with a substantial proportion of patients continuing to 

experience intense pain despite the availability of effective treatment (Apfelbaum et al., 2003; 

Sinatra, 2010). In mixed populations of surgical patients, an association has been reported 

between high levels of pain at rest and the development of postoperative delirium (Bilge, Kaya, 

Senel, & Unver, 2015; F. E. Sieber, 2009; Vaurio, Sands, Wang, Mullen, & Leung, 2006) 

Delirium is one of the most common undesirable consequence in older adult surgical 

patients. In particular, delirium has been shown to occur in 14 to 56% of postoperative 

hospitalized geriatric patients, who have undergone elective orthopedic surgery  (M. E. Meako, 

H. J. Thompson, & B. B. Cochrane, 2011). When considering hip fracture repairs, postoperative 

delirium has been reported to be as high as 40% (F. E. Sieber, 2009). Risk factors for delirium 

include those age 65 or older, uncontrolled pain, diagnosis of dementia or alcoholism, vision or 

hearing loss, mobility impairment, and co-morbid illnesses (Kukreja et al., 2015; Robinson et al., 

2008). Delirium is associated with several negative patient outcomes, including functional 
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decline, unnecessary medical interventions, increase use of physical restraints, increased hospital 

admissions, increased hospital length of stay, and the need for a higher level of care (DeCrane et 

al., 2011; Irwin, Pirrello, Hirst, Buckholz, & Ferris, 2013; Robinson et al., 2008). Mortality rates 

among hospitalized patients with delirium range from 22-76%, with the one year mortality rate 

approaching 40% (DeCrane et al., 2011).  

  A national survey of 250 patients who underwent surgery found that 82% of patients 

experienced pain during the period immediately following surgery until 2 weeks after discharge. 

Of these, 86% classified their pain as being of moderate to extreme intensity (Apfelbaum et al., 

2003). Postoperative pain has been reported to be severe in 60% of total knee replacement 

patients, in the first twenty hours after surgery (Sigirci, 2017). Appropriate management of 

delirium and uncontrolled pain in postoperative older adult patients is crucial. Prevention, early 

recognition and appropriate management of delirium and pain should be one of the key priorities 

for health care providers working with this select group of patients. 

Literature Review 

Several quantitative studies have investigated the association between pain and delirium 

in postoperative adult patients. Some of the outcomes measured in these studies include types of 

pain medications used, amount of pain medications received and pain scores prior to the onset of 

delirium.  

Multiple studies have examined both types of pain medications received and pain scores 

(Bilge et al., 2015; Brown et al., 2016; Kubota et al., 2017; Kumar, Jayant, Arya, Magoon, & 

Sharma, 2017; Nie, Zhao, Zhang, Jiang, & Yang, 2012; Vaurio et al., 2006), while others 

focused on the amount of pain medications received, without examining the type of pain 

medications received or pain scores prior to the onset of delirium (Morrison et al., 2003a; 
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Robinson et al., 2008). In contrast, Robinson and colleagues examined the amount and type of 

pain medications received Robinson and Vollmer (2010), while  Oh, Kim, Chun, and Yi (2008) 

only examined pain scores. Only, two studies could be found to include type of pain medications 

used, amounts of pain medications received and pain scores Lynch et al. (1998); (Frederick E. 

Sieber, Mears, Lee, & Gottschalk, 2011). 

 Collectively ten of the twelve studies concluded that uncontrolled postoperative pain is 

associated with the development of postoperative delirium (Bilge et al., 2015; Brown et al., 

2016; Kumar et al., 2017; Lynch et al., 1998; Morrison et al., 2003b; Nie et al., 2012; Oh et al., 

2008; Robinson & Vollmer, 2010; Robinson et al., 2008; Vaurio et al., 2006). Though some 

studies attribute this association to higher pain scores (Bilge et al., 2015; Brown et al., 2016; 

Kumar et al., 2017; Lynch et al., 1998; Nie et al., 2012; Oh et al., 2008; Vaurio et al., 2006), 

others attribute undertreated pain as the most significant contributing factor to the development 

of delirium (Morrison et al., 2003b; Robinson & Vollmer, 2010; Robinson et al., 2008).  

Conversely, the study conducted by Frederick E. Sieber et al. (2011) found no association 

between high pain scores and delirium.  Similarly, a study conducted by Kubota et al. (2017) 

determined that pain was not a significant independent risk factor in post-surgical patients 

developing delirium. However, since the sample only included patients who were more than five 

days post-surgery, the researcher did note that as a possible reason for pain failing to be 

identified as a significant risk factor (Kubota et al., 2017).  

 Despite the overwhelmingly negative outcomes associated with delirium and the 

many studies demonstrating a relationship between delirium and uncontrolled pain, medical and 

nursing staff often overlook the onset of and fail to appropriately manage delirium in the 

geriatric population (Hare, Wynaden, McGowan, Landsborough, & Speed, 2008; Michelle E. 
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Meako, Hilaire J. Thompson, & Barbara B. Cochrane, 2011). Nurses spend the most time with 

patients and are often those who first detect a change in the patients’ mentation, allowing them to 

play a pivotal role in the postoperative period (Baker, Taggart, Nivens, & Tillman, 2015). 

However, studies reveal that nurses continue to have difficulty recognizing the onset of delirium 

symptoms (Inouye, Foreman, Mion, Katz, & Cooney, 2001); Lemiengre et al. (2006).  

The purpose of this quality improvement project was to evaluate and improve the acute 

care orthopedic registered nurses’ (RN) knowledge of delirium and its relationship to 

uncontrolled pain. Furthermore, this project aimed to evaluate if nurses consulted the pain nurse 

practitioner (NP), for patients with risk factors for delirium who were identified to have 

uncontrolled pain. 

Methods 

Design  

 An educational pre-test/post-test intervention quality improvement (QI) project 

was conducted from November 2017 to February 2018. Approval from the Quality Improvement 

Committee was obtained prior to the start of this project.  

Setting and Sample 

  This QI involved one unit, in a university-affiliated teaching hospital in the northeastern 

section of the United States. The 20-bed postoperative orthopedic unit used for implementation, 

serves adult patients 18 years and older, more than 50% of which are over age 65. Orthopedic 

procedures managed on the unit include total knee replacements, total hip replacements, and 

open reduction internal fixations.  

Sociodemographic data was not collected for this project since it would not affect the 

outcome. However, the institution regulations mandate that all registered nurses possess a 
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minimum of a bachelor’s degree. Some may also have an orthopedic specialty certification, 

although this is not a requirement. All RNs on the unit were asked to voluntarily participate in 

this QI project and were notified there were no penalties for incomplete pre-test and post-test. 

Nurses were invited to participate regardless of their years of experience, age, race, gender or 

ethnicity. Nursing students and float nurses were excluded from this project. These select groups 

do not regularly work on the unit and would have been unable to complete required material. 

Informed consent was not required, as only de-identified data was collected and there was no 

change in the standard of care.  

Intervention 

This project was conducted in two phases, consisting of an educational portion, with pre 

and post-test for learning; and a recording/documentation portion to assess changes in nursing 

behavior after the educational intervention. In addition to consulting with clinical experts, the 

content presented during the educational intervention was developed by thoroughly reviewing of 

the literature.  

During phase I, nine educational sessions were held, five during the day shift and four 

during the night shift. Attendants at each education session were given coded pre-test and 

matched coded post-test in separate envelopes. These test consisted of a 9-question delirium 

knowledge assessment test, developed by Maecker, Nolan, and Fathman (2010) (see Appendix 

A).  First, a pre-test was completed by participants, with each test being placed in its individual 

envelope and sealed when done. Second, a 30-minute educational session was delivered by the 

researcher, with a focus on delirium, its risk factors, and management in older adult orthopedic 

patients. Third, the matched coded post-test was removed from the envelope, completed by each 

participant and sealed in an envelope for collection. Each session utilized the same content and 
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format to avoid variability. The researcher exited the room during each pre-test and post-test to 

maintain anonymity. 

 During phase II, each nurse who attended an educational session and completed pre/post-

test, were asked to complete a Delirium and Uncontrolled Pain Assessment (DUPA) data 

collection sheet, developed by the researcher (see Appendix B). The risk factors for developing 

delirium was the core foundation used to develop the four polar questions asked on the DUPA. 

Nurses were asked to complete all questions on each DUPA sheet, on postoperative day one or 

two total knee replacement, total hip replacement, or open reduction internal fixation patient, 

over age 65. The nurse independently decided if the in-house on-call pain nurse practitioner was 

contacted to consult postoperative at-risk delirium patients with uncontrolled pain. Uncontrolled 

pain was defined as the patient self-reporting a pain score greater than a level of 5, using the 

institution based numeric pain scale. Nurses were instructed to place completed sheets in an 

envelope, stationed in a designated area on the unit, which was collected on a daily basis by the 

researcher.  

Statistical Analysis 

 The IBM Statistical Package for the Social Sciences Software (SPSS) version 24 was used 

for statistical analyses and calculations. A paired t-test was used to determine if a statistically 

significant difference in pre-test and post-test scores occurred. A chi-square was utilized to 

evaluate if there was an association between the patient reporting a pain score >5 and the RN 

consulting the pain NP.  

Results 

 In this two-phase study, the total sample size in phase I was n = 18 nurses. A paired t-test 

demonstrated there was statistically significant improvement between the pre-test and post-test 
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scores (p < 0.001). The mean increase in the post-test score was -4.11, with a 95% confidence 

interval ranging from -5.26 to -2.96. The assessment test allowed for a maximum score of 18. 

Scores on the pretest range from 6 to 14, with a mean score of 10.56 (SD = 2.25), while scores 

on the post-test range from 8 to 18, with a mean score of 14.67 (SD = 2.66). Overall, the post-test 

question pertaining to treatment related predisposing factors of delirium was most frequently 

answered incorrectly. There was a statistically significant improvement between the pretest and 

post-test questions pertaining to the predisposing factors of delirium df = 17, t = 6.98, p = 0.00 

(two tailed) and medications contributing to the onset of delirium df = 17, t = 22.04, p = 0.00 

(two tailed).  

Although 180 DUPA sheets were distributed among the 18 nurses, the total sample size 

in phase II was n = 76 DUPA sheets. A chi square test for independence (with Yates Continuity 

Correction) indicated a significant association between geriatric patients reporting a pain score 

>5 and the RN consulting the pain NP (p = 0.00). In total, approximately 8% of patients had a 

history of delirium, 21% had visual or hearing impairment, 71% reported a pain score >5, and 

46% of patients were referred to the pain management nurse practitioner.  

Discussion 

This quality improvement project revealed a statistically significant improvement in post-

test scores compared to pretest scores. Similarly, Donahue and colleagues conducted a pre/post-

test intervention study evaluating ninety-two nurses knowledge and attitudes towards caring for 

the geriatric population, and reported a significant improvement in post-test scores Donahue, 

Kazer, Smith, and Fitzpatrick (2011). A pre/post-test quasi-experimental study conducted by M. 

E. Meako et al. (2011), assessing the effectiveness of a delirium educational intervention in 

thirty-three nurses in an orthopedic unit, also found a statistically significant improvement in 
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post-test scores. Although the increased post-test scores were a positive outcome of this project, 

it is important to discuss possible causes for the low pre-test scores.  

A key finding of this QI project was the nurses gap in knowledge related to delirium, as 

evidenced by the pre-test results. Although the low pre-test scores may be associated with 

inadequate knowledge of delirium, nurses’ perception on the importance of delirium may have 

also affected pre-test scores. A paper/web based survey conducted by Devlin et al. (2008) 

involving 331 critical care nurses, discovered that only 3% of the nurses believed that it was 

important to assess delirium. Decreased appreciation of the importance of delirium may be 

associated with the lack of knowledge on this subject.  

Overall, the pretest question pertaining to the predisposing factors of delirium and 

medications contributing to the onset of delirium were those most frequently answered 

incorrectly by participants. This indicated the two areas where there was the greatest knowledge 

deficit. A questionnaire survey by Hare et al. (2008) done among 338 nurses from various units 

in one hospital, reported that nurses had a knowledge deficit in both the risk factors and the 

management of delirium. Despite the overwhelming negative outcomes associated with delirium, 

medical and nursing staff often fail to know the risk factors, fail to recognize its onset and fail to 

appropriately manage it (Hare et al., 2008; Michelle E. Meako et al., 2011) 

An essential part of this QI project was the use of the DUPA, which specifically focused 

on the risk factors for delirium. It allowed for a simplified way of assessing if nurses were 

recognizing the need to consult the pain management nurse practitioner, for patients possessing 

these risk factors. Since the data sheet only consisted of the four polar questions, nurses reported 

that completing the DUPA required less than 5-minutes. Considering that possessing co-

morbidities is one of the risk-factors for developing delirium, it may have been beneficial to have 
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added co-morbidities to the DUPA data collection sheet. Information that may have been 

valuable include the amount and type of co-morbidities patients possessed. Nevertheless, 

utilizing the DUPA data collection sheets allowed a means of evaluating the RNs application of 

the learned content into clinical practice. The use of similar methods of assessing implementation 

into the clinical setting after receiving education on delirium, could not be found in the literature.  

Implications for Nursing Education and Conclusion 

Many implications can be drawn as a result of this QI project. In particular, the 

educational sessions, with the pre-test and post-test used in this project, could be repeated on 

other surgical units. The sessions were less than 45-minutes, including pre/post-test completion. 

Given the time constraint of staff nurses, short targeted educational sessions are an effective way 

of meeting learning needs. These educational sessions should include discussion on the risk 

factors, prevention and the management of delirium in the postoperative geriatric population.  

Although participants displayed improve post-test results in this project, in addition to 

clinical significance in consulting the pain management NP, it would be beneficial to evaluate if 

participants continue to apply learning into clinical practice overtime. This may be assessed in 

six months through the use of questionnaires. These questionnaires can include survey-like 

questions, focused on evaluating nursing satisfaction with the educational session. These 

questions should address if learning needs were met and if participants are currently applying 

learned objectives to their practice. Lastly, reviewing retrospective and prospective data on the 

incidence of delirium to note if there are changes in occurrences, and evaluating if there are 

increase consults to the pain management NP, can also provide some insight on whether or not 

participants are continuing to employ what was learned into practice. 
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 The upward trending geriatric population requiring orthopedic surgery requires nurses 

who are working in this setting, to be knowledgeable on the risk factors and the appropriate 

management of delirium in the geriatric patient. Training in delirium identification and 

management, should be included in continuing professional development programs for nurses 

working with geriatric postoperative patients.  

Limitations 

 Despite the contributions of this project to improving patient care, there were limitations.  

A limitation of this QI project is that it was conducted at one medical center, on one unit. As a 

result, the generalizability of the results may be limited to institutions with similar capacity, 

patient populations, and nurses. A different population of nurses, in a dissimilar institution can 

yield different results. Furthermore, conducting this project in the same institution on a different 

unit may also produce different results. This project was also limited by a small sample size. 

Conclusion  

In conclusion, it is important that RNs understand and recognize ways to appropriately 

prevent, identify, and manage delirium. As demonstrated in this study, offering short targeted 

educational sessions on delirium may be an important step towards improving nurses’ knowledge 

of delirium and the importance of adequate postoperative pain control in the geriatric population. 
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Appendix A 

Delirium Knowledge Assessment Test Questions 

 

Participant #_____ 

 

Select only one answer for each question.  Please circle the correct answer. 

1.  Which of the following is a predisposing risk factor for the development of delirium in older 

adults? 

 a) Vision impairment  

 b) Use of a bladder catheter 

 c) More than three medications added to patient’s MAR 

 d) Iatrogenic events 

2.  The onset of and duration of delirium are characteristically: 

 a) Slow, lasting months to years. 

 b) Sudden, lasting hours to days. 

 c) Slow and persists for at least two weeks. 

 d) A gradual deterioration lasting over two months. 

3.  All of the following are features of hypoactive delirium EXCEPT: 

 a) Apathy 

 b) Lethargy 

 c) Decreased alertness 

 d) Irritability 

4.  Which of the following nursing interventions would be MOST helpful in creating a 

supportive environment for care of the older patient with delirium? 

 a) Keeping familiar items from home in the patient’s room 

 b) Using restraints to help protect the patient from falling out of bed  

 c) Promoting daytime sleep to allow for resetting of circadian rhythms 

 d) Ensuring the use of non-skid slippers during ambulation 

5.  Pharmacologic agents can be useful in delirium management in which of the following 

situations? 

 a) At the first sign of cognitive impairment in an older adult patient 

 b) When a patient continually attempts to get out of bed and wander 

 c) When the patient interferes with the nurse’s ability to care for other patients 

 d) When the patient’s behaviors interfere with needed medical therapies 

6.  Which of the following is a treatment-related precipitating risk factor for delirium? 

 a) Administration of oxygen 

 b) Pre-existing cognitive impairment 

 c) Use of physical restraints 

 d) Frequent turning of the patient 

 

7. Which of the following medications can contribute to the development of delirium in the post-

operative older adult orthopedic patient?  

1. Ibuprofen (Motrin)  

 2. Acetaminophen (Tylenol) 

 3. Cimetidine (Tagamet) 
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 4. Diphenhydramine (Benadryl) 

 a) 1, 2 

 b) 3, 4 

 c) 1, 2, 3 

 d) 1, 3, 4 

8.  Which of the following features is invariably present in delirium? 

 a) Delusions 

 b) Hallucinations 

 c) Inattention 

 d) Euphoria 

9. Which of the following medications commonly seen on the medication administration record 

of older orthopedic patients is LEAST likely to be associated with delirium? 

 a) Prochlorperazine (Compazine) 

 b) Cimetidine (Tagamet) 

 c) Metronidazole (Flagyl) 

 d) Lisinopril (Zestril) 
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Appendix B 

 

Delirium and Uncontrolled Pain Assessment Sheet  

Instructions 

 

• Please only fill out Delirium and Uncontrolled Pain Assessment sheets on patients over 

age 65 who are postoperative total knee replacement (TKA), total hip replacement (THA) 

or open reduction internal fixation (ORIF).  

• Uncontrolled pain is defined as a patient who is reporting a pain score over 5.  

• Please only include all TKA, THA and ORIF patients who are postoperative day 1 or 2.  

Questions 

 

1. Does the patient have a past medical history of delirium?  ____ YES       _____ NO 

2. Is the patient visually and/or hearing impaired?  ____ YES       ____ NO        

3. The patient is self-reporting a numeric pain score >5 on postoperative day 1 or 2? 

 ____ YES        _____ NO 

4. Was a pain management nurse practitioner consult initiated? ____ YES       ______ NO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


