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Abstract

Background: Nursing scheduling is a critical management function in 24-hour healthcare services because
it influences workload distribution, perceived fairness, staff well-being, and patient safety. Manual
scheduling is often time-consuming, prone to errors, and may limit transparency and staff participation. This
study was conducted to assess the effect of designing and implementing an electronic scheduling system
on staff nurses’ satisfaction with scheduling and patient safety culture. Methods: A quasi-experimental pre-
post study was conducted among 95 staff nurses working in surgical wards at Main Mansoura University
Hospital, Egypt. The intervention involved designing and implementing an electronic scheduling system for
duty rosters, shift requests, schedule changes, leave requests, and schedule visibility. Data were collected
before implementation and three months after implementation using a structured scheduling satisfaction
guestionnaire and the Hospital Survey on Patient Safety Culture. Descriptive statistics, paired tests, chi-
square tests, effect sizes, and Pearson correlation analysis were used. Results:A total of 95 nurses
participated. Statistically significant improvements were observed across all scheduling satisfaction
dimensions after implementation (p<0.001). The total satisfaction score increased from 59.15 + 3.46 to
106.34 £ 8.10, with a 47.19-point improvement (t = -48.85, p<0.001, Cohen’s d = 7.58). Safety culture also
improved across all composites. The overall positive response rate increased from 15.7% before
implementation to 50.3% three months after implementation, representing a 34.6 percentage-point gain
(p<0.001, Cohen’s d = 4.36). Post-implementation satisfaction was strongly and positively correlated with
safety culture (r = 0.742, p<0.001). Conclusions: Designing and implementing an electronic scheduling
system substantially improved staff nurses’ satisfaction and contributed positively to patient safety culture.
Electronic scheduling may support nursing management by enhancing transparency, communication,
perceived fairness, and workload organization. Further controlled, multicenter, and longer follow-up studies
are recommended to confirm the sustainability and generalizability of these effects.

Keywords: Electronic Scheduling; Staff Nurses; Nurse Satisfaction; Patient Safety Culture; Shift
Scheduling; Quasi-Experimental Study.

BACKGROUND

Efficient nurse scheduling is essential for safe and continuous healthcare delivery. In
hospitals that operate 24 hours a day, scheduling decisions affect staffing adequacy,
workload distribution, continuity of care, and the ability of nurses to recover between
shifts. Recent evidence indicates that electronic and self-rostering systems can improve
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roster efficiency, staff satisfaction, empowerment, work-life balance, retention, and
organizational efficiency when compared with traditional manual approaches [1].
Evidence on self-rostering and predictable shift patterns further suggests that schedule
redesign can improve nurses’ work-life balance, job satisfaction, and quality of life [2,3].

Nurse scheduling is complex because managers must balance hard constraints, such as
adequate staff coverage, skill mix, legal or institutional rules, and patient care
requirements, with soft constraints, such as nurses’ preferences, fairness, flexibility, and
requested days off. Structured scheduling approaches increasingly integrate nurses’
preferences, fairness rules, and optimization methods to enhance transparency and
participation. Goal programming and other optimization approaches have also shown that
considering workload fairness and individual preference satisfaction can improve nurses’
perceptions of fairness and preference fulfilment [4]. More recent robotic process
automation applications demonstrate the potential of electronic scheduling tools to
integrate scheduling routines into hospital workflows and improve work-life balance [5].

Scheduling is also closely linked to job satisfaction. Qualitative evidence describes
scheduling as a central determinant of nurses’ satisfaction inside and outside work,
because schedules influence sleep, family life, health, autonomy, and turnover intentions
[6]. From a nursing-management perspective, transparent scheduling processes may
reduce perceptions of favoritism, support equitable shift distribution, and provide nurses
with more timely access to roster information and schedule-change procedures.

Patient safety culture represents shared values, beliefs, and practices that support safe
care, open communication, learning from errors, and non-punitive responses to mistakes.
The World Health Organization emphasizes patient safety cultureand health-worker
safety as essential components of eliminating avoidable harm in healthcare [7]. The
Agency for Healthcare Research and Quality Hospital Survey on Patient Safety Culture
version 2.0 provides a structured method for assessing 10 safety culture composites
using percent-positive responses [8]. Stronger patient and workforce safety culture is
associated with teamwork, leadership support, event reporting, communication, and safer
organizational learning [9].

The link between scheduling and safety culture may operate through several
mechanisms. Poorly balanced schedules, staff shortages, fatigue, and excessive
workload can contribute to job stress and burnout, which in turn may weaken patient
safety culture and increase the likelihood of missed care or errors [10,11]. Studies in
Middle Eastern settings also highlight the importance of staffing, management support,
handoffs, and response to error for safety culture and job satisfaction [12,13]. Moreover,
missed nursing care is negatively associated with nurses’ job satisfaction, and low
registered nurse staffing is linked to poorer patient outcomes [14,15]. Therefore,
scheduling systems that improve transparency, staffing visibility, and workload
organization may have benefits beyond administrative efficiency.

Despite growing international evidence on electronic rostering, self-rostering, and
optimized scheduling, limited evidence is available from Egyptian university hospitals on
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whether designing and implementing an electronic scheduling system can improve staff
nurses’ satisfaction and patient safety culture in real clinical settings. So, this study was
conducted to address this gap in surgical wards at Main Mansoura University Hospital.

METHODS
Aim
This study was conducted to assess the effect of designing and implementing an

electronic scheduling system on staff nurses’ satisfaction with scheduling and patient
safety culture

Study Design

A quasi-experimental design was used. This design was appropriate because the study
aimed to assess changes in outcomes before and after implementation of an electronic
scheduling intervention in a real clinical setting where random assignment was not
feasible.

Setting

The study was conducted in the surgical wards of the main building of Main Mansoura
University Hospital, Egypt. The hospital is an 1860-bed university hospital providing a
wide range of healthcare services.

Participants and Sample

The study population included 100 staff nurses working in the selected surgical wards. A
convenience sampling technique was used. The minimum required sample size was
calculated using Slovin’s formula at a 95% confidence level and 5% margin of error: n =
N/ (1+ N x e?), where N =100 and e = 0.05; therefore, n = 80. A total of 95 staff nurses
participated, yielding a 95% response rate.

Data Collection Tools

First, a personal characteristics and work-related data sheet was developed by the
researcher to collect demographic and employment information, including gender, age,
marital status, qualification, years of nursing experience, work schedule, ability to take
breaks, staff shortage frequency, peak workload time, preferred work schedule model,
and night-duty preference.

Second, staff nurses’ satisfaction with scheduling was measured using a structured
guestionnaire developed by the investigator based on relevant literatureon scheduling
satisfaction, electronic rostering, self-rostering, predictable shift patterns, and nurse
scheduling preferences [1-3,6]. The questionnaire included 44 items grouped into 13
dimensions: influence on scheduling, work quality and flexibility, work-life balance,
fairness and transparency, team collaboration, workload and productivity, recovery and
competence, professional growth, fatigue and burnout, scheduling adaptability,
communication and coordination, overall satisfaction, and intention to quit. Responses
were rated on a 3-point Likert scale from 1 (to a small extent) to 3 (to a large extent), with
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higher scores indicating greater satisfaction. Total scores were categorized as low (44-
73), moderate (74-103), or high (104-132) satisfaction.

The satisfaction questionnaire was reviewed by five experts from the Faculty of Nursing
for content validity. Required modifications were made to improve clarity, relevance, and
coverage of the intended dimensions. Reliability testing showed high internal consistency,
with Cronbach’s alpha = 0.89.

Third, patient safety culture was assessed using the Hospital Survey on Patient Safety
Culture, developed by the Agency for Healthcare Research and Quality [8]. The tool
assesses core patient safety culture composites, including teamwork within units, staffing
and work pace, organizational learning, response to error, supervisor/manager support,
communication about error, communication openness, reporting patient safety events,
hospital management support, and handoffs and information exchange. Items were rated
on a five-point Likert scale. Percent-positive responses were calculated according to
AHRQ scoring guidance, including reverse coding of negatively worded items where
applicable [8]. In this study, composite scores below 50% were interpreted as “significant
improvement needed,” scores from 50% to 74% as “needs improvement,” and scores of
75% or higher as “strong.”

Design and implementation of the electronic scheduling system

The system was implemented for three months before post-implementation data
collection. The electronic scheduling system was designed and developed by a
programmer based on requirements identified by the researcher and the clinical workflow
of the surgical wards. The system was developed to support comprehensive nurse
staffing by managing duty rosters, staff shift requests, schedule changes, leave requests,
and schedule visibility. The system considered hard constraints, such as required staffing
coverage and shift rules, and soft constraints, such as staff preferences and fairness in
shift allocation

Data collection procedure

Baseline data were collected before implementation of the electronic scheduling system.
The system was then introduced to the selected wards, and nurses were oriented to its
use. Post-implementation data were collected three months after implementation using
the same study tools.

Statistical analysis

Descriptive statistics were used to summarize participants’ demographic and work-
related characteristics. Means and standard deviations were calculated for continuous
variables, and frequencies and percentages were calculated for categorical variables.
Paired statistical tests were used to compare pre- and post-implementation satisfaction
and safety culture scores. Chi-square tests were used for categorical comparisons.
Cohen’s d was calculated to estimate effect sizes. Pearson correlation analysis was used
to examine relationships between satisfaction, safety culture, age, and years of
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experience. Receiver operating characteristic analysis was used for discriminative
analysis. Statistical significance was set at p<0.05.

RESULTS
Survey Response

Almost all eligible nurses (n = 95) responded to the distributed survey link, yielding a 95%
response rate.

Table 1 presents the demographic characteristics of the participating nurses. The majority
of participants were female (77.9%), with a mean age of 35.23 £ 6.36 years and mean
nursing experience of 7.73 £ 5.07 years. Most participants were married (91.6%) and held
Bachelor's degrees (60.0%).Regarding work patterns, nearly all nurses (96.8%) worked
rotating shifts that included night duties. A total of 89.5% of nurses reported frequent or
constant staff shortages. Additionally, 86.3% indicated they could only sometimes take
breaks during their shifts, while 13.7% rarely or never had the opportunity to take breaks.

Table 1: Socio-Demographics of Study Participants

Variable Category n (%)
Gender Female 74 77.90%
Male 21 22.10%
Age (years) Mean + SD 35.23 + 6.36
<30 28 29.50%
30-34 22 23.20%
35-39 22 23.20%
240 23 24.20%
Experience In Nursing Profession | Mean + SD 7.73 +5.07
<5 38 40.00%
05-Sep 24 25.30%
210 33 34.70%
Marital Status Married 87 91.60%
Unmarried 8 8.40%
Qualification Bachelor's 57 60.00%
Master's 20 21.10%
Diploma 18 18.90%
Work Schedule Rotating (including night) 92 96.80%
Day only (including evening) 3 3.20%
Ability to Take Breaks Sometimes 82 86.30%
Rarely or never 13 13.70%
Frequency of Staff Shortages Frequently 46 48.40%
Constantly 39 41.10%
Never 10 10.50%
Peak Workload Time Morning 62 65.30%
Midday 33 34.70%
Preferred Work Schedule Model Rotating shifts 56 58.90%
Fixed schedule 39 41.10%
Night Duty Preferences No 95 100.00%

Nurses' Satisfaction with Electronic Scheduling Syste
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Table 2 shows statistically significant improvement in all satisfaction dimensions after
implementation of the electronic scheduling system (p<0.001), with large to very large
effect sizes. The total satisfaction score increased from 59.15 + 3.46 to 106.34 £ 8.10 (t
= -48.85, p<0.001, Cohen’s d = 7.58), representing a 47.19-point improvement.

Table 2: Nurses' Satisfaction with Electronic Scheduling System

Dimension A e T EmEmiEio t-test P-value
Implementation (After 3 Months)
Mean SD Mean SD
Influence on Scheduling 1.29 0.25 2.29 0.36 -21.8 <0.001
Quality of Work 1.28 0.25 2.36 0.32 -23.6 <0.001
Recovery and Competence 131 0.27 1.99 0.43 -12.73 <0.001
Quality of Nursing Work Life 1.32 0.25 2.5 0.31 -28.43 <0.001
Work-Life Conflict 2.44 0.41 1.56 0.42 12.93 <0.001
Flexibility in scheduling 1.27 0.22 2.45 0.48 -22.24 <0.001
Scheduling Efficiency 1.3 0.24 2.6 0.28 -39.6 <0.001
Fairness and Transparency 1.31 0.22 2.75 0.25 -41.22 <0.001
Team Collaboration 1.26 0.26 2.77 0.27 -39.87 <0.001
Workload Perception 1.28 0.2 2.34 0.4 -23.49 <0.001
Productivity 1.26 0.27 241 0.57 -16.88 <0.001
Overall Satisfaction with
current schedule 1.3 0.26 2.68 0.34 -31.38 <0.001
Intention to Quit* 1.93 0.35 2.56 0.43 -11.36 <0.001
TOTAL SATISFACTION 59.15 3.46 106.34 8.1 -48.85 <0.001

Satisfaction Levels Before and After Implementation

Table 3 illustrates the distribution of satisfaction levels before and after implementation.
Before implementation, all nurses (100%) had low satisfaction. After implementation, no
nurses remained in the low category; 31.6% had moderate satisfaction and 68.4% had
high satisfaction.

Table 3: Satisfaction Levels Before and After Implementation (N = 95)

Satisfaction Pre- Post-Implementation P.value R
Level Implementation (After 3 Months) X
n % n %
Low (44-73) 95 100 0 0
Moderate (74-
103) 0 0 30 31.6 | <0.001 | 190
High (104-132) 0 0 65 68.4
Total 95 100 95 100
p<0.001
Safety Culture

Table 4 showed improvements in safety culture across all composites following the
electronic scheduling implementation. Overall safety culture increased from 15.7%
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positive responses pre-implementation to 50.3% post-implementation, a 34.6 percentage
point increase (p<0.001, Cohen’s d = 4.36). The overall safety culture moved from the
“Significant Improvement Needed” category (scores below 50%) to the “Needs
Improvement” category (50-74% range).

All improvements were statistically significant (p<0.001), with large to very large effect
sizes (Cohen is d ranging from 1.67 to 6.24).

Table 4: Safety Culture Composites Pre- and Post-Implementation (N = 95)

Pre- 3 months post
Composite Implementation | Implementation % | Difference | P-value |Cohen's d
% Positive Positive
Teamwork Within Units 36.50% 53.00% 16.50% <0.001 1.84
Staffing and Work Pace 20.30% 57.90% 37.60% <0.001 4.11
Organizational Learning - 3.50% 52.60% 49.10% <0.001 5.83
Response to Error 15.50% 64.20% 48.70% <0.001 5.47
Supervisor/Manager Support 6.00% 47.70% 41.80% <0.001 4.98
Communication About Error 11.20% 35.80% 24.60% <0.001 291
Communication Openness 23.20% 44.50% 21.30% <0.001 2.34
Reporting Patient Safety Events 7.90% 22.10% 14.20% <0.001 1.67
Hospital Management Support 15.10% 51.90% 36.80% <0.001 4.12
Ejgﬁ;f;ea”d Information 17.90% 73.30% 55.40% | <0.001 | 6.24
OVERALL SAFETY CULTURE 15.70% 50.30% 34.60% <0.001 4.36

Safety Culture Category Distribution Pre- and Post-Implementation

Table 5 shows the distribution of safety culture categories following implementation of the
electronic scheduling system. Before implementation, all 10 safety culture composites
were rated below 50%, placing them in the “significant improvement needed” category.

Three months after implementation, the safety culture profile improved: 6 out of 10
composites (60%) moved from “significant improvement needed” to the “needs
improvement” category (50-74%). Four composites (40%) remained below 50% but
showed numerical improvement. No composites reached the “strong” category (275%);
however, the overall shift toward higher scores was statistically significant (p<0.001).

Table 5: Safety Culture Category Distribution Pre- and Post-Implementation

(N =95)
Pre (n) Post (n) i

Safety Culture Category (Composites) Pre % (Composites) Post % | P-value
Significant Improvement "
Needed (<50%) 10 100 4 40 <0.001
Needs Improvement (50-74%) 0 0 6 60
Strong (275%) 0 0 0 0
Total Composites 10 100 10 100

*Chi-square test
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Relationship between Variables

Table 6 shows the correlation analysis among key variables before implementation of the
electronic scheduling system. There were no statistically significant correlations between
total satisfaction score and safety culture (r = 0.184, p = 0.074), satisfaction and age (r =
0.123, p = 0.234), or satisfaction and experience (r = 0.156, p = 0.132). The only
statistically significant correlation was between age and years of nursing experience (r =
0.845, p<0.001).

Table 6: Correlation Between Electronic Schedule Satisfaction, Patient Safety
Culture, And Demographic Characteristics Before Implementing The Program (N

= 95)
Variable Total Satisfaction | Safety Culture Age Experience
Total Satisfaction Score 1 0.184 0.123 0.156
(p=0.074) (p=0.234) (p=0.132)
Total Safety Culture Score 0.184 1 0.091 0.078
(p=0.074) (p=0.382) (p=0.451)
Age (years) 0.123 0.091 1 0.845***
(p=0.234) (p=0.382) (p<0.001)
Experience (years) 0.156 0.078 0.845*** 1
(p=0.132) (p=0.451) (p<0.001)

r = Pearson correlation, ***p<0.001

Table 7 shows a statistically significant post-implementation correlation between
satisfaction and safety culture (r = 0.742, p<0.001), compared with a non-significant pre-
implementation correlation (r = 0.184, p = 0.074). The age-experience correlation
remained significant (r = 0.845, p<0.001).

Table 7: Correlation between Electronic Schedule Satisfaction, Patient Safety
Culture, and Demographic Characteristics after Implementing the Program (N =

95)
Variable Total Satisfaction | Safety Culture Age Experience
Total Satisfaction Score 1 0.742%** 0.134 0.168
(p<0.001) (p=0.196) (p=0.104)
Total Safety Culture Score 0.742*** 1 0.178 0.156
(p<0.001) (p=0.083) (p=0.130)
Age (years) 0.134 0.178 1 0.845***
(p=0.196) (p=0.083) (p<0.001)
Experience (years) 0.168 0.156 0.845*** 1
(p=0.104) (p=0.130) (p<0.001)

r = Pearson correlation, ***p<0.001
Discriminative Analysis and Reliability

Figure 1 shows the discriminative performance of total satisfaction, total safety culture,
and the combined model. Satisfaction demonstrated excellent discrimination (AUC =
0.94, cut-off = 95), safety culture demonstrated good discrimination (AUC = 0.86, cut-off
= 42%), and the combined model showed the strongest performance (AUC = 0.96).

Oct 2026 | 53



Tianjin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishu Ban)/
Journal of Tianjin University Science and Technology

ISSN (Online):0493-2137

E-Publication: Online Open Access

Vol: 59 Issue: 10 :2026

DOI: 10.5281/zen0d0.23416075

1.0

w—— Total Satisfaction Score (AUC=0,94)
~ Total Safety Culture Score (AUC=0.86) Y &

s Combined Model (AUC=0.96)
= Random classifier
0.8 1
0.6
2
&
0.4
0.2 1
0.0 y . v
0.0 0.2 04 0.6 08 1.0
1 - Specificity
Figure 1: Discriminative Analysis and Reliability
DISCUSSION

The current study aimed to assess the effect of designing and implementing an electronic
scheduling system on staff nurses’ satisfaction with scheduling and patient safety culture
in surgical wards at Main Mansoura University Hospital. The findings showed substantial
and statistically significant improvements in all satisfaction dimensions and in all patient
safety culture composites three months after implementation. From the researchers’ point
of view, these findings indicate that electronic scheduling is not only an administrative tool
but also a nursing-management intervention that can improve transparency, fairness,
communication, and organization of work.

Improvement in Staff Nurses’ Satisfaction with Scheduling

Regarding nurses’ satisfaction with scheduling, the current study revealed a dramatic
improvement in total satisfaction score after implementation. Before implementation, all
nurses were classified as having low satisfaction. After implementation, no nurses
remained in the low category; approximately one-third achieved moderate satisfaction
and more than two-thirds achieved high satisfaction. This improvement may be related to
the system’s ability to make rosters more visible, organize leave and shift-change
requests, reduce uncertainty, and promote perceived fairness in shift allocation.

This result is in agreement with the mixed-method systematic review by O’Connell et al.,
which concluded that electronic and self-rostering systems generally have positive effects
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on staff satisfaction, control, empowerment, work-life balance, retention, and healthcare
efficiency [1]. The finding is also consistent with Webster and Archibald, who reported
that self-rostering can enhance nurses’ work-life balance and job satisfaction [2], and with
Jung and Kim, who found that pattern-based schedules were associated with higher job
satisfaction and quality of life compared with traditional rotating schedules [3].

On the same line, Rerkjirattikal et al. showed that goal programming approaches that
consider workload fairness and individual preferences can improve nurses’ perceptions
of fairness and preference satisfaction [4]. Similarly, the qualitative study by Stimpfel et
al. described scheduling as central to nurses’ job satisfaction and emphasized the
importance of flexibility, transparency, equity, and autonomy in scheduling practices [6].
From the researchers’ point of view, the improvement in the current study might be related
to the system’s ability to accommodate individual preferences, ensure transparent
scheduling processes, and provide nurses with greater autonomy and flexibility in
managing their work schedules.

Enhancement of Patient Safety Culture

Regarding patient safety culture, the current study showed a meaningful improvement in
the overall positive response rate, increasing from 15.7% before implementation to 50.3%
three months after implementation. Although the overall category moved only from
“significant improvement needed” to “needs improvement,” the size of change was large
and all composites improved significantly. From the researchers’ point of view, this
improvement may be explained by better staffing visibility, clearer communication about
duty rosters, and reduced ambiguity around shift exchanges and leave requests.

The improvement in staffing and work pace, handoffs and information exchange,
organizational learning, and response to error is particularly important. These dimensions
are relevant to the AHRQ patient safety culture framework, which emphasizes
communication, teamwork, reporting, learning, and management support as core
components of safety culture [8]. The result is also consistent with global patient safety
priorities that call for high-reliability health systems, open learning cultures, and health-
worker safety as foundations for safe patient care [7].

This finding is supported by Zabin et al., who concluded that job stress and related factors
such as fatigue, workload, burnout, and difficult working conditions can negatively affect
patient safety culture among nurses [10]. Li et al. also reported in a systematic review
and meta-analysis that nurse burnout is associated with lower patient safety climate, more
adverse safety indicators, lower patient satisfaction, and lower quality of care [11].
Therefore, an electronic scheduling intervention that reduces scheduling stress and
improves workload organization may indirectly support safety culture.

However, the finding that some composites remained below 50% after implementation
indicates that electronic scheduling alone is not sufficient to build a strong safety culture.
Safety culture requires continued leadership support, non-punitive response to error,
open communication, and active reporting systems. This interpretation is consistent with
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regional evidence showing that teamwork may score relatively high while staffing,
response to error, and communication still need improvement [12].

The relationship between scheduling satisfaction and safety culture

The current study found no statistically significant correlation between satisfaction and
safety culture before implementation, but a strong positive correlation after
implementation. This suggests that once scheduling processes became more organized,
transparent, and accessible, nurses’ satisfaction became more closely linked with their
perceptions of the safety environment. In other words, improvement in scheduling
satisfaction may have been accompanied by improvement in teamwork, communication,
handoffs, and management support.

This result is in line with evidence that safety culture dimensions, including staffing,
hospital management support, and handoffs, are associated with job satisfaction and
intention to leave among healthcare workers [13]. It is also supported by evidence that
missed nursing care is negatively associated with job satisfaction [14], and that lower
registered nurse staffing is linked to poorer patient outcomes [15]. From the researchers’
point of view, the electronic system may have acted as a practical link between workforce
management and safety culture by improving the way staff availability, preferences, and
scheduling constraints were managed.

Strengths and Limitations

This study has several strengths. It addressed a practical nursing-management problem
in a real clinical setting and evaluated both staff-related and safety-related outcomes. The
study used pre- and post-implementation assessment, included a high response rate, and
reported effect sizes in addition to statistical significance. The system was designed
according to actual ward scheduling needs, which increases its practical relevance.

The study also has limitations. First, the quasi-experimental one-group design does not
allow full control of external factors that may have influenced outcomes. Second, the
study was conducted in surgical wards in one university hospital, which may limit
generalizability. Third, outcomes were measured three months after implementation;
therefore, the long-term sustainability of improvements is unknown. Fourth, satisfaction
and safety culture were assessed using self-reported questionnaires, which may be
affected by response bias. Finally, the study did not directly measure patient clinical
outcomes, nurse turnover, absenteeism, or objective scheduling errors.

Implications for Practice and Policy

The findings suggest that hospital and nursing administrators should consider electronic
scheduling as part of broader workforce-management and patient-safety strategies.
Electronic scheduling systems should be designed to include transparent rules, staff
preference submission, shift-change tracking, leave management, fair allocation of
difficult shifts, and real-time roster visibility. Training and technical support should be
provided to nurses and nurse managers during implementation. Policy makers and
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nursing leaders should also integrate electronic scheduling with safe staffing policies,
fatigue management, and safety culture improvement programs.

CONCLUSIONS

Designing and implementing an electronic scheduling system significantly improved staff
nurses’ satisfaction with scheduling and contributed positively to patient safety culture
among nurses working in surgical wards at Main Mansoura University Hospital. The
improvement was observed across all satisfaction dimensions and all safety culture
composites. The strong post-implementation correlation between satisfaction and safety
culture suggests that transparent and organized scheduling may support both workforce
well-being and safer care environments. Electronic scheduling should be considered a
valuable nursing-management tool, but it should be integrated with leadership support,
safe staffing policies, and continuous safety culture initiatives to achieve sustained
improvement.
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