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- [Woman] Dr. Farag is a tenured associate professor at UI College of Nursing. She completed her Ph.D. 

and postdoctoral fellowship at Case Western Reserve University. Dr. Farag's research goals focus on 

understanding reactive and proactive approaches to enhance patient safety with an emphasis on safe 

medication administration practices across the care continuum. To achieve her research goals, Dr.  

 

Farag is currently collaborating with different interdisciplinary teams, and using machine learning and 

artificial intelligence to pursue novel approaches to studying measures to contain medication errors and 

enhance nurses' wellness.  

 

- [Dr. Farag] Hello, everyone. Thank you so much for being with me today. Today I will be presenting a 

study that was funded by the National Council State Board of Nursing. The title of my study is "Keeping 

Patients Safe: Evaluating Predictors of Nurse Fatigue and the Moderating Effects of Inter-shift 

Recovery."  

 

A little bit of a background. About 38% of working population in the United States suffer from 

occupational fatigue. Occupational fatigue is a multi-casual, multidimensional phenomenon that is 

intensified by excessive work demand and inadequate recovery.  

 

In fields outside the healthcare industry, employers and researchers try to put a quantifying amount or 

dollar amount to fatigue. So what we have in the literature so far, that employers base up to $136 billion 

annually in health-related loss to productive time and $45 billion annually in loss to productivity.  

 

Fatigued workers are subject to a lot of negative consequences such as musculoskeletal disorders, 

needlestick injuries, drowsy driving, accidents and near accidents, slow reaction time, altered cognitive 

function, and medication errors.  
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Speaking of nurse fatigue, nurses are the largest professional group in healthcare setting. And this is not 

a new information for any of us. About 60% of nurses work in hospitals. According to some of the 

available national and international studies, 75% to 95% of nurses experience fatigue.  

 

Fatigue is more prevalent among females than male nurses. And in a study that monitored nurses and 

evaluated them for drowsy driving, this study reported that nurses in the study had 92 episodes of 

drowsy driving and 5 accidents or near accidents when they were monitored for a two-week period.  

 

Reviewing the literature reveals the following gaps. Whereas multiple studies were conducted to 

evaluate predictors of nurse fatigue, there are limited studies that proposed a comprehensive model to 

evaluate fatigue and fatigue predictors. There is also limited understanding of fatigue patterns within and 

between shifts or how the fatigue varies among nurses within the same shift or when they transition 

from one shift to the other.  

 

And there is also limited understanding of the relationship between nurse fatigue, medication error, and 

near miss and the moderating effect of inter-shift recovery. Finally, fatigue recovery measures. We have 

some evidence about some of the available measures for recovery, but we do not have a full 

understanding of recovery measures used by nurses while at work and during their off shifts.  

 

So guided by the System Engineering Initiative for Patient Safety, I conceptualized and operationalized 

my variables. And as you can see with the red titles, these is the variables that are used in my study. And 

this is the study model with all the variables that were measured.  

 

And this is the proposed model that I will be testing. So, about the method of the study. This is a multi-

phased mixed method design. I used a quantitative and qualitative approach as well as ecological 

momentary assessment. The setting, I recruited nurses working in eight hospitals across one Midwestern 

state.  

 

For my sample, all nurses regardless of their age, experience, shifts, because most of the studies, and a 

lot of the studies focus on nurses working 12-hour shift or working specifically in night shift. But in my 

study, I invited all the nurses. My only exclusion criteria was for nurses who are in administrative 

position, agency and travel nurses, and nurses who do not provide direct patient care.  

 

I distributed 2029 survey. I received 1137 survey back. For my measures, I used already developed and 

standardized measures. I, of course, developed my personal and demographic questions. For the work 

environment, I included or I used the Practice Environment Scale and the revised Nursing Work Index 

to measure variables of the work environment such as leadership support, nurse/physician relationship, 

and staffing and resource adequacy.  

 

Sleep was measured by two scales, one is the Pittsburgh Sleep Quality and the other one was Epworth 

Daytime Sleepiness, and these are standardized and known measures used to evaluate sleep quality 

among nurses in prior studies. Similar to the previous studies, I used measures that has been used by 

prior researchers to evaluate fatigue.  

 

In addition to the standardized survey measures, I used ecological momentary assessment to evaluate the 

pattern of fatigue. So in this method, each nurse received four text every day, work and nonwork day, to 
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rate their fatigue in a scale from 0 to 10. In the workdays, they were also asked to indicate if they have a 

medication error or a near miss and this was just yes-no question.  

 

My outcome variable of medication error and near miss, as I mentioned earlier, it was measured with the 

text messaging and also was measured as a single item question in the survey. So each nurse asked a 

question, if she had a medication error or near miss over the past months, and it was a dichotomous 

answer, yes, no.  

 

And nurses who said yes, they were asked to indicate whether it was the beginning, the middle, or the 

end of the shift. For the study procedure, as I mentioned earlier, this is a multi-phased study. So the first 

phase included the study survey. So the study IRB approval, it took eight months because IRB reviewers 

were not happy about asking the nurses to rate their fatigue and if they have a medication error or near 

miss.  

 

And the hospital leadership group considered this might be a liability issue for the hospitals. Anyway, 

after eight months of IRB review, I obtained the IRB approval. After obtaining the IRB approval, I 

attended all the nurses' staff meeting and I introduced the study.  

 

After the introduction of the study, I distributed the study survey to the nurses' mailboxes. Along with 

the study survey, I included an invitation for the second and third phase of the study. To improve the 

response rate, I distributed weekly reminder flyers and a last call flyer for over a three-week period.  

 

Each nurse received a $20 compensation upon receiving the completed survey. The second phase of the 

study, which is the text messaging or the ecological momentary assessment. Once I received the study 

survey back, I reviewed their individual invitation. Nurses who indicated their interest to be in the 

second phase of the study, I entered their cell phone number into a platform that was designed 

specifically for the study, then I called nurses to have their 14-day schedule, and then the 14-day 

schedule was entered into the texting platform.  

 

To avoid the disturbance of the workflow, I timed the texting. So the first text was 15 minutes before the 

beginning of the shift and the second and the last text was 15 minutes at the end of the shift. So nurses 

had to reply to only two texts within the shift to rate their fatigue level.  

 

To improve a response rate for the text messaging, because nurses were monitored for 14-day period, 

which is a long period of time, participant were compensated $90 for completing the text and they 

received a $10 bonus if they answered at least 75% of their text back.  

 

And this approach was very successful. I only have 10 participant who didn't have a complete set of 

response. Initially, I had 1031 nurses indicated their interest to be in the second phase. However, 675 

nurses were successfully enrolled, and as I mentioned, 10 of those didn't have a complete set of replies.  

 

That's why they were not included in the study. The third phase of the study included the qualitative 

interview. Before I did my qualitative interview, I had to do the analysis of the quantitative survey. And 

guided by their scores, I divided the participants into four quadrants of high fatigue and had medication 

error or a near miss, high fatigue with no medication error and a near miss, and then low fatigue and had 

medication error or a near miss, and low fatigue with no error or a near miss.  
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Hopefully, it is so close to go out for review. Nurses who provide a caregiving responsibilities or assume 


