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( Abstract )

[Background] Shift-based comparisons of inpatient falls in acute care hospitals often rely on event counts alone.
However, nurse call and bed alarm call volumes—proxies for care demand—vary substantially by time of day.
When workload differs across shifts, counts may misrepresent risk and obscure higher-risk periods.

[Objective] To evaluate whether bed alarm-related fall risk is higher on night shifts after adjustment for call
volume and characterize operational issues related to bed alarm nonactivation.

[Methods] A single-center retrospective study (May 2022 ~ April 2025) was conducted to study the association
between inpatient fall reports with nurse call logs and bed alarm-related call logs. Falls were summarized by
shift (day, evening, and night) and classified into postactivation, nonactivation or malfunction, and nonbed
alarm-related falls. Shift-specific incidence rate ratios (IRRs) versus the day shift were estimated using Poisson
regression with log call counts as an offset.

[Results] Among 1,326 falls (postactivation, n =383 ; nonactivation or malfunction, n=266 ; and nonbed alarm-
related, n=677), fall events peaked between 18 : 00 and 18 : 59. After call volume adjustment, postactivation falls
per bed alarm-related calls were higher in the evening (IRR 2.09, 95 % confidence interval [CI] 1.62-2.70) and
night (IRR 2.32, 95 % CI 1.77 - 3.02) shifts than in the day shift. The nonactivation or malfunction proportion did
not differ by shift (p=0.085).

[Conclusion] Although fall counts peaked between 18 : 00 and 18 : 59, the call volume-adjusted risk was higher
during the overnight shift. These findings support targeted interventions around early evening activity peaks and

emphasize standardized bed alarm operation and optimized night-time response workflows.
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