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Fatigue Assessment for Nurses by Biomarkers in Urine and Saliva
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Abstract

Neither conventional stress assessment index nor stress markers for fatigue in nurses is
predictable of fatigue and a sick sign. Recent studies about fatigue have shown that
pro-inflammatory cytokines and human herpes-virus (HHV)-6 may act as an inducer for fatigue.
The aim of this study was to investigate whether urinary cytokines (angiogenin (ANG),
interleukin (IL)-8) and salivary HHV-6 were available as new biomarkers for fatigue in nurses,
including assessment of conventional fatigue index (cortisol, immunoglobulin (Ig)-A) and factors
of fatigue in nurses. The first research was to investigate the relationship between cytokines and
nurses’ job stresses, urinary ANG and IL-8 were monitored in hospital nurses in Japan. The job
stresses of 118 female nurses working at general hospitals were evaluated by the Nursing Stress
Scale (NSS). The subjects were classified into higher and lower stress groups according to the
stress levels in each NSS subscale. Nurses with high job stresses from the pressure of having the
responsibility for patients’ life support care and experienced conflict with physicians had a high
level of urinary ANG comparing the lower stress groups. The results suggested that urinary
ANG levels were associated with high levels of the job stress. The second research was to
compare urinary IL-8 and cortisol levels among acute care department (AD) nurses and chronic
care department (CD) nurses. A total of 118 nurses participated in the study. The urinary IL-8
levels of AD nurses were significant higher than the levels of CD nurses. However, urinary
cortisol levels showed no significant differently between AD and CD nurses. Urinary IL-8 was
considered to accurately reflect fatigue levels. The third research was to investigate the
relationship between salivary HHV-6, and IgA and depression mood related to chronic fatigue in
shift-work nurses. The depression mood of shift work nurses tended to be higher than that of day
nurses. Besides, the HHV-6 level was significantly higher in the shift work nurse than in the day
nurses. On the other hand, the levels of salivary IgA were not significantly different among the
three groups. Salivary HHV-6 may be a sensitive stress biomaker for chronic fatigue assessment
compared with salivary IgA in the shift-working nurses. Our study suggested that urinary
cytokines, ANG, IL-8, and salivary HHV-6 were available as new biomarkers for fatigue in
nurses. The new biomarkers could contribute to improve their work condition, and to keep the
health condition of nurses working in hospitals.
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