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Introduction: Sleep disruption is a common complaint for fire-
fighters, largely thought to emanate from work and personal 
demands that prohibit recovery sleep. These disruptions increase 
the risk of sleep disorders, cardiovascular disease, cancer, and 
other disorders. Given the significance of sleep on health and the 
high frequency of sleep disruption in the fire service, we sought 
to examine the concordance between actigraphic and daily diary 
sleep assessments. The purpose of this analysis was to contribute 
information on the use of actigraphy and sleep diaries in shift 
workers individuals prone to insufficient sleep.
Methods: The sleep of 60 firefighters (n = 329 observations) 
working 24-hour shifts was assessed on a 6-day recovery period. 
Objective sleep was assessed via the Actiwatch-2, a research-
grade, wrist-worn actigraph that measures motor activity in 
30  sec intervals. Subjective sleep was assessed via the research 
consensus daily sleep diary, a self-reported measure collected 
upon awakening. Major sleep indices compared were: sleep onset 
latency (SOL), total sleep time (TST), sleep efficiency (SE), and 
wake time after sleep onset (WASO).
Results: Repeated effects Bland-Altman analysis using a mixed 
effects technique (measurement = fixed effect; participant = ran-
dom effect) found that firefighters underestimated WASO (M = 
32 min) and overestimated SE (M = 10%) at a level greater than 
the a priori clinical significance thresholds set by the American 
Academy of Sleep Medicine for insomnia. The limits of agree-
ment for all sleep indices were very broad. For instance, 95% 
of the differences between self-report and actigraphic TST 
fell within a 4.7h range. The majority of the variability could 
be attributed to within-subject sources of variability versus 
between-subject sources of variability.
Conclusion: In firefighters, actigraphy and sleep diaries showed 
substantial disagreement in major sleep indices, with a system-
atic underestimation of WASO and overestimation of SE. The 
wide range of differences suggest that daily assessments of SOL, 
WASO, SE, or TST in on-call shift workers should be compared 
against a feasible gold-standard. Further research is needed to 
understand within-subject factors (e.g., daily differences) that 
predict a discrepancy between actigraphic and self-reported 
sleep in different working populations.
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Introduction: Disrupted sleep and circadian rhythms, such as 
those occurring during night shift work, are established cardi-
ovascular disease (CVD) risk factors like hypertension, obesity, 
and insulin resistance. However, we do not know whether the 
effects of shift work on CVD risk factors persist into retirement. 
Conversely, regularity in behavioral-social rhythms – the system-
atic patterning or timing of daily routines like work/housework, 
sleeping, eating and social interactions – may keep endogenous 
circadian rhythms synchronized to the 24-hour day and reduce 
CVD risk. This study examined: 1) whether behavioral–social 
rhythms are associated with a major CVD risk factor, prevalent 
metabolic syndrome, in retired night shift workers and day work-
ers; and 2) whether past night shift work exposure moderates the 
associations between behavioral–social rhythm and metabolic 
syndrome prevalence.
Methods: Participants were 71 retired night shift workers (39 
women (54.9%), 32 men (45.1%)) and 83 retired day workers (46 
women (55.4%), 37 men (44.6%)), with mean age 68.4 (5.4) years. 
Logistic regression models were used to examine associations 
between behavioral–social rhythms and metabolic syndrome 
prevalence. Independent variables included Social Rhythm 
Metric-5 (SRM5; a 5-item scale to quantify rhythms of daily 
life) score and actigraphy rest-activity rhythm inter-daily stabil-
ity (IS; rhythm stability across days) and intra-daily variability 
(IV; rhythm fragmentation within days). The dependent variable 
was metabolic syndrome prevalence.
Results: More regular behavioral-social rhythms were associ-
ated with lower odds of having metabolic syndrome (SRM5: 
OR=0.57, 95%CI [0.35, 0.88]; IV (Higher score means lower reg-
ularity): OR=2.05, 95%CI [1.23, 3.44]). In addition, more regu-
lar behavioral-social rhythms were associated with lower odds of 
having two individual components of metabolic syndrome , body 
mass index (SRM5: OR=0.56, 95%CI [0.37, 0.85]; IV: OR=2.05, 
95%CI [1.30, 3.23]) and high-density lipoprotein cholesterol level 
(SRM5: OR=0.49, 95%CI [0.30, 0.80]; IV: OR=1.78, 95%CI 
[1.06, 2.98]). Shift work exposure did not moderate the asso-
ciation between behavioral–social rhythms and metabolic syn-
drome prevalence.
Conclusion: Behavioral–social rhythms are related to metabolic 
syndrome prevalence in retired adults regardless of prior shift 
work exposure. Older retired workers may benefit from interven-
tions that promote behavioral–social rhythm regularity.
Support (if any): This research was supported by the NIH grants 
AG047139, HL082610, MH019986, and AG07517
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Introduction: In the past few years, fire departments in the US 
have been switching from 24 hours on / 48 hours off  (24/48) shift 
schedule to the 48 hours on / 96 hours off  (48/96) shift schedule 
to increase recruitment and reduce commute frequency for mem-
bers living outside the jurisdiction. While firefighters at work 
may be able to rest and sleep when not otherwise busy, it is not 
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