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ABSTRACT
This study assessed healthcare workers’ perceptions of OSHMS effectiveness, safety satisfaction, organizational and employee factors, and their relationships in selected teaching hospitals in Port Harcourt, Rivers State. A descriptive and analytical cross-sectional study was conducted among 385 healthcare workers selected proportionately from Rivers State University Teaching Hospital and University of Port Harcourt Teaching Hospital using systematic sampling. Data were collected using a structured questionnaire adapted from standardized occupational safety and workplace assessment instruments. Descriptive statistics, Pearson Chi-square, Kappa statistics, crude odds ratios, and binary logistic regression were used for analysis at a 5% significance level. Overall, 50.4% of respondents perceived the OSHMS as effective, while 64.9% were satisfied with workplace safety; 67.5% had favorable organizational factors and 59.7% had favorable employee factors. Despite these overall classifications, individual-item responses revealed notable weaknesses, particularly in management commitment, safety policies, emergency preparedness, safety communication, and other components of workplace safety. Safety satisfaction was significantly associated with hospital, educational qualification, employment status, department/unit, shift pattern, weekly working hours, and workplace hazard exposure (p<0.05). The study concludes that although about half perceived OSHMS as effective and most workers met the safety-satisfaction criterion, important weaknesses remained, with organizational conditions showing the strongest adjusted association with perceived OSHMS effectiveness. Hospital management should strengthen safety leadership, communication, training, resource provision, incident reporting, and supervisory accountability to improve occupational safety systems and workers’ safety experiences.
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INTRODUCTION
Occupational Safety and Health Management Systems (OSHMS) are globally recognized as structured frameworks designed to identify hazards, establish preventive controls, and provide continuous monitoring to promote safe and healthy work environments. The International Organization for Standardization’s ISO 45001 standard explicitly provides requirements for establishing, implementing, maintaining, and continually improving an OSHMS to prevent work-related injury and ill health and to integrate safety into organizational processes. ISO 45001 replaced the earlier OHSAS 18001 standard to provide a more proactive framework for occupational risk management across all sectors, including healthcare and industry (Hofmann & Morgeson (2017). Within the healthcare sector, occupational safety assumes critical importance because healthcare workers (HCWs) are exposed to a wide range of biological, chemical, physical, ergonomic, and psychosocial hazards that directly affect their safety and well-being. Globally, organizations such as the World Health Organization (WHO) recognize healthcare workers as a key group requiring protection because unsafe workplace conditions can compromise not only employee health but also patient safety and the quality of healthcare delivery. Common hazards for HCWs include exposure to infectious agents, needlestick injuries, chemical exposures, ergonomic strain, violence from patients, and psychological stress (Asres & Gessesse, 2024). 
Several international studies have emphasized the importance of occupational safety climate and the role of OSHMS in healthcare settings. Research indicates that positive safety climate, shaped by worker perceptions of management commitment, training quality, hazard communication, and participation, is associated with improved safety behaviors among staff. For example, emerging evidence shows that stronger safety climate perceptions correlate with better engagement in safety practices and reduced incident rates in healthcare environments, yet many healthcare facilities, especially in low- and middle-income countries, still struggle with effectively implementing safety systems (Clarke, 2016). Healthcare systems face persistent challenges in OSHMS implementation due to resource constraints, limited training infrastructure, weak enforcement of safety protocols, and competing service delivery demands in Sub-Saharan Africa. Studies in the region reveal that safety climate in healthcare organizations remains uneven, with management support and safety communication often rated lower than worker commitment to safety, underscoring systemic gaps in safety leadership and resource allocation (Kim & Weng, 2018).

Employees’ Perception of the Effectiveness of Occupational Safety and Health Management Systems (OSHMS)
At the global level, perception of safety management systems in healthcare has been widely studied through safety climate research, which overlaps strongly with OSHMS effectiveness. Safety climate represents shared perceptions among employees regarding safety policies, practices, and enforcement, and serves as a proxy for perceived effectiveness of safety systems. A systematic review by Clarke (2016) highlighted that in healthcare settings, safety climate, reflecting employees’ perception of safety practices, leadership commitment, communication, and training, is significantly associated with safety performance and outcomes. Their review across multiple international studies indicated that positive safety climate perceptions correlate with safer behaviors and reduced risk exposures in healthcare facilities, even though quality research is still limited globally (Kumar, 2019). 
Evidence from Europe also supports this. In Austria, a cross-sectional study using the Safety Climate Survey found that nurses’ and midwives’ perspectives of safety climate were variable, with leadership communication and severity of safety concerns rated especially low, signaling that employees’ perception of safety management practices is not uniformly positive even in well-resourced systems. Similarly, a multi-country European study by Al Maqbali (2015) revealed that healthcare workers across five countries perceived patient safety climate as moderate, with management support and working conditions often receiving lower perceptions compared to other safety factors. This reflects that employees’ perceptions of safety management effectiveness can vary by organizational context and job role. Overall, global evidence demonstrates that employees’ perceptions of OSHMS effectiveness (captured through safety climate) are central to safety outcomes and are influenced by management commitment, communication, training, and leadership behaviors (Muftawu & Aldogan, 2020).
Employees’ Safety Satisfaction in Healthcare Settings
Globally, empirical studies show that employees’ safety satisfaction is closely tied to perceived safety climate and leadership engagement. A landmark systematic review by Field (2018) published in Safety Science examined the relationship between safety climate and safety outcomes across industries, including healthcare. The study concluded that positive safety climate perceptions were consistently associated with higher job satisfaction and improved safety compliance. This confirms that employees’ satisfaction with safety is strongly influenced by how they perceive management commitment and the functionality of safety systems. In healthcare specifically, Halligan and Zecevic (2017) reported that hospital workers’ perception of patient safety culture strongly influenced their confidence in safety systems. When employees perceived reporting systems as transparent and non-punitive, satisfaction with the safety environment increased. During the COVID-19 pandemic, safety satisfaction became even more central. A study by Ogbede (2023) found that healthcare workers’ confidence and satisfaction with institutional safety measures were significantly affected by PPE availability, communication clarity, and visible leadership support. Workers who felt their institutions were proactive and responsive reported higher satisfaction and lower psychological distress. Similarly, Creswell & Creswell (2018) demonstrated that healthcare workers’ satisfaction with workplace safety during COVID-19 was strongly associated with management transparency and resource adequacy. More recently, Samuel & Ibara (2022) reported that nurses’ job satisfaction during the pandemic was significantly predicted by perceived organizational support and safety climate. Research on safety satisfaction in healthcare settings has grown in Sub-Saharan Africa (SSA), particularly in relation to occupational risk and organizational climate. A study conducted in South Africa by Ogbonda (2023) found that nurses’ satisfaction with workplace safety was strongly influenced by management responsiveness and availability of protective resources. Staff who perceived inadequate managerial response to safety concerns reported dissatisfaction and disengagement.
MATERIALS AND METHODS
Study Area
This study was carried out in Rivers State, Nigeria, with a specific focus on two tertiary teaching hospitals in Port Harcourt: Rivers State University Teaching Hospital (RSUTH) and University of Port Harcourt Teaching Hospital (UPTH). These institutions are among the most significant healthcare facilities in the South-South geopolitical zone of Nigeria and serve as pivotal centers for healthcare delivery, clinical training, and occupational safety practice. The Rivers State University Teaching Hospital (RSUTH), formerly known as Braithwaite Memorial Specialist Hospital, is a government-owned tertiary health facility located in the Old Government Residential Area (Old GRA) of Port Harcourt, Rivers State. It was originally established in March 1925 as a nursing home to serve colonial officials and senior civil servants before evolving into a general hospital and, eventually, a specialist institution. It was upgraded to a teaching hospital in 2018 to support the Rivers State University College of Medical Sciences in training medical students and other healthcare professionals.
Study Design
This study adopted a cross-sectional descriptive design. A cross-sectional design involves collecting data from participants at a single point in time to examine their current perceptions, experiences, and behaviors (Creswell & Creswell, 2018). This approach is widely used in occupational health studies because it allows researchers to assess relationships between variables without the need for prolonged follow-up, which can be challenging in busy healthcare settings like teaching hospitals.

Study Population
The study population comprises all healthcare workers and administrative staff employed at the Rivers State University Teaching Hospital (RSUTH) and the University of Port Harcourt Teaching Hospital (UPTH). These hospitals employ a diverse workforce, including doctors, nurses, medical laboratory scientists, pharmacists, and administrative personnel, each of whom interacts with the occupational safety and health management system (OSHMS) in unique ways. The total population across both hospitals is 4,016 staff members, distributed as follows: RSUTH: 1,612 employees and UPTH: 2,404 employees
Inclusion Criteria
Participants were included in the study if they met the following conditions:
I. Must be permanent or contract staff employed at RSUTH or UPTH.
II. Employment duration of at least six months, ensuring that staff have sufficient exposure to the hospital’s OSHMS policies, procedures, and work environment to form informed perceptions (Clarke, 2016).
III. Professional Cadres:
a. Clinical staff: doctors, nurses, medical laboratory scientists, pharmacists.
b. Administrative staff: personnel involved in hospital operations, records, safety coordination, or logistics (These groups are directly involved in or impacted by OSHMS implementation, making their perceptions and satisfaction relevant to the study objectives).
c. Must be actively working during the study period (i.e., not on extended leave, sabbatical, or secondment), to ensure current perceptions reflect actual exposure to the hospital OSHMS and work environment.
Exclusion Criteria
Participants were excluded if they met any of the following conditions:
I. Interns on short term stay of less than 6 months (as their limited exposure to hospital OSHMS may not provide reliable perceptions).
II. Employees who are on extended medical leave, maternity leave, or sabbatical at the time of data collection.
III. External contractors not directly integrated into hospital safety management, such as private cleaners or security personnel outsourced to the hospitals, will be excluded, as their interaction with OSHMS may be limited and inconsistent
Sample Size and Sampling Technique
Sample Size Determination
To determine the minimum sample size for this cross-sectional study, Cochran’s formula for estimating a single proportion was applied and adjusted for a finite population because the total staff of the two hospitals is known.
Step 1: Cochran’s Formula (Initial Estimate for Infinite Population)

Where:
· = initial sample size for infinite population
· = standard normal deviation at 95% confidence level = 1.96
· = estimated proportion of healthcare workers with positive OSHMS perception = 0.36 (based on Moda et al., 2021)
· = 0.5
· = margin of error = 0.05
Now substitute:

· 

So, the initial estimated sample size without considering the finite population is 384 respondents.
Step 2: Adjusting for Finite Population
Since the total number of healthcare workers in both hospitals is N = 4,016, we adjust using:
· 

So, the adjusted sample size based on the known population is approximately 350.
Step 3: To account for an anticipated 10% non-response rate, the adjusted sample size is calculated as:

Where (10% non-response rate):

Sampling Technique
The study adopted a 2-stage sampling technique.
Stage 1: Random selection of 2 out of 3 tertiary (1 Private, 1 Federal, & 1 State) hospitals in Rivers State. We selected RSUTH & UPTH.
Stage 2: Systematic random sampling of the respondents in RSUTH and UPTH.
The sampling interval (k) was calculated using the formula , where N represents the total number of eligible staff and n represents the allocated sample size. 
The systematic sampling formula is

RSUTH

Approximate interval

UPTH

Approximate interval

The calculated sampling interval for both hospitals was approximately 10, meaning every 10th eligible staff member on the staff list will be selected.
A random starting point between 1 and 10 was first selected using simple random sampling (balloting). The number 7 was selected as the starting point. The respondents were selected in the following orders: 7th, 17th, 27th, 37th, 47th, 57th, and so on until the required sample size for each hospital was reached. The sampling frame was obtained from the staff lists provided by the administration officer in the administration departments of RSUTH and UPTH.
Research Instrument
This study utilized both primary and secondary data to assess the effect of safety culture on accident occurrence among interstate transport companies in Port Harcourt. The use of multiple data sources ensures triangulation, strengthens validity, and provides a more nuanced understanding of the research problem. Primary data were collected directly from the study population using structured questionnaires and observational tools. Primary data captured variables that cannot be reliably obtained from records, including: 
Secondary data were used to complement the primary data obtained from the drivers and to provide documentary evidence of road traffic accident occurrences within the selected interstate transport companies. The secondary data consisted of available accident records obtained from participating transport companies covering the period 2019–2026. These records were included particularly to strengthen Objective One by providing an additional source of evidence with which the drivers’ self-reported accident experience could be triangulated.
The secondary data were analyzed separately using frequencies and percentages and were compared descriptively with the findings obtained from the drivers’ self-reported accident history. The company records documented fifteen vehicles with at least one road traffic accident during the period covered by the records, thereby providing independent documentary evidence that road traffic accidents occurred within the operations of the participating companies. 
Methods of Data Collection
Questionnaire
Data for this study were collected using a structured, self-administered questionnaire developed from internationally recognized occupational safety, road safety, and transport safety instruments. The questionnaire was prepared in English, the official language of communication among the respondents, and was designed to obtain information relevant to the study objectives. The instrument consisted of six sections (Sections A–F), with each section measuring specific study variables using standardized tools and guidelines adapted to suit the context of interstate transport drivers in Port Harcourt City.
Methods of Data Analysis
Data obtained from the completed questionnaires were checked for completeness and consistency, coded, entered, cleaned, and analyzed using the Statistical Package for the Social Sciences (SPSS). The analysis was guided by the study objectives and hypotheses. Descriptive statistics were used to summarize respondents’ sociodemographic and job-related characteristics and the major study variables, while inferential statistics were used to examine associations and determine factors independently associated with perceived Occupational Safety and Health Management System (OSHMS) effectiveness.
Socio demographic and Job-Related Characteristics
Sociodemographic and occupational characteristics were summarized using frequencies and percentages. These included hospital facility, sex, age, professional cadre, educational qualification, years of work experience, duration of employment in the current hospital, employment status, department/unit, shift pattern, average weekly working hours, previous occupational health and safety training, and workplace hazard exposure. Age was additionally summarized using the mean, standard deviation, and 95% confidence interval.  To provide further statistical insight, Pearson’s Chi-square test of independence was used to examine the relationship between respondents’ sociodemographic/job-related characteristics and their categorized safety satisfaction. Statistical significance was determined at p < 0.05. 
Objective One: Perceived Effectiveness of OSHMS
Objective One assessed healthcare workers’ perception of the effectiveness of OSHMS and was measured using the 15 items in Section B. Frequencies and percentages of Yes and No responses were calculated for each item to describe workers’ perceptions of individual components of the OSHMS, including management commitment, safety policies and procedures, infection prevention and control, needle-stick injury reporting, incident reporting, PPE availability, waste management, fire and emergency preparedness, radiation safety, occupational health services, safety communication, safety training and incident investigation. The 15 responses for each respondent were subsequently combined to generate an individual mean score. Respondents with mean scores ≥0.50 were classified as perceiving the OSHMS as Effective, while those with scores <0.50 were classified as Not Effective. This respondent-level classification provided the outcome variable used in subsequent association and regression analyses. 
Objective Two: Healthcare Workers’ Safety Satisfaction
Objective Two determined the level of healthcare workers’ safety satisfaction and was measured using the 10 items in Section C. Frequencies and percentages were first used to describe responses to individual safety satisfaction items, including satisfaction with protection from occupational hazards, safety procedures, PPE, management commitment, reporting of safety concerns, management response, post-incident support, and overall workplace safety. An individual mean safety satisfaction score was then calculated from the 10 dichotomized items. A mean score of ≥0.50 was categorized as Satisfied, while a score of <0.50 was categorized as Not Satisfied. Thus, positive endorsement of at least 5 of the 10 items met the threshold for classification as satisfied. 
Objective Three: Organizational and Employee Factors
Objective Three identified organizational and employee factors associated with OSHMS effectiveness and safety satisfaction. Organizational factors were measured using the 10 items in Section D1, covering management safety commitment, safety communication, safety training, incident reporting culture, availability of safety resources, safety policies and procedures, supervisory support, and leadership commitment. Employee factors were measured using the 10 items in Section D2, covering shift work, workload pressure, safety knowledge and awareness, previous occupational hazard exposure, and participation in safety training. Frequencies and percentages were used to describe each factor. Separate mean scores were then generated for organizational and employee factors. For each construct, a mean score of ≥0.50 indicated positive/present factors, while a score of <0.50 indicated negative/absent factors. These categorized variables were subsequently examined for their associations with perceived OSHMS effectiveness. 
Testing of Hypotheses
The study hypotheses were tested at a 5% level of significance and 95% confidence level. Pearson’s Chi-square test was used for bivariate hypotheses involving categorical variables, while binary logistic regression was used to determine the independent contribution of the major explanatory variables to perceived OSHMS effectiveness after simultaneous adjustment. The decision rule was to reject the null hypothesis where p < 0.05 and retain the null hypothesis where p ≥ 0.05. Odds ratios and their corresponding 95% confidence intervals were considered alongside the p-values to provide information on both the statistical significance and magnitude of observed associations. 
Ethical Considerations
Ethical approval for this study was obtained from the Faculty of Basic Medical Sciences, Rivers State University  (Ethics Approval No. RSU/FBMS/REC/26/600) before the commencement of data collection.
Ethical Approval was sought from the Ethical Review Committees of Rivers State University Teaching Hospital (RSUTH), University of Port-Harcourt Teaching Hospital (UPTH). The study commenced after written approval was obtained, ensuring that the research meets national and institutional ethical standards. Relevant documents, including the study protocol, questionnaire, and consent forms, were submitted for review. Voluntary participation is a key principle. Each respondent received a clear, written explanation of the study’s purpose, procedures, potential benefits, and risks. Participants were informed that they have the right to decline participation or withdraw at any stage without any negative consequences to their employment or professional standing. A signed or thumb-printed consent form will be obtained before participation.
Personal identifiers such as names, staff ID numbers, or contact information were not included in the questionnaire. Data was coded numerically, and only the research team will have access to the master code key. Findings were presented in aggregate form, ensuring that no individual or department can be identified.
RESULTS
Socio-Demographic of Respondents
A total of 385 respondents participated in the study, drawn from two tertiary hospitals, RSUTH (40.3%) and UPTH (59.7%). Female (58.2%) participants slightly outnumbered males (41.8%), and the respondents' mean age was 37.31 ± 0.50 years (95% CI: 36.33–38.30), with the majority falling within the 25–34 and 35–44 age brackets, collectively accounting for nearly 70% of the sample. Medical Laboratory Scientists constituted the largest professional group (32.5%), followed by nurses (24.2%), doctors (18.7%), administrative staff (12.5%), and pharmacists (12.2%). The study population was predominantly tertiary educated (90.9%), reflecting the professional composition of healthcare workers in hospital settings.




Figure 1: Socio-Demographic Distribution
Analysis of job distribution, many respondents had between 5 and 15 years of total work experience (87.8%), with the largest group falling in the 5–10-year bracket (36.9%), suggesting a predominantly mid-career workforce. Similarly, most respondents (51.9%) had spent 5–10 years in their current hospital, indicating a relatively stable workforce with moderate institutional tenure. In terms of employment status, nearly half were full-time employees (49.6%), while outpatient and locum/temporary staff accounted for 26.2% and 24.2%, respectively. The outpatient department had the highest staff concentration (37.4%), followed by emergencies (26.2%) and laboratory units (22.6%). A rotational shift pattern was most prevalent (41.8%), and many respondents (52.7%) worked within the standard 40–48 hours per week, though a notable proportion (28.6%) exceeded this threshold, raising potential concerns about workload intensity. Encouragingly, 62.1% of respondents had received occupational health and safety training; however, 55.1% reported exposure to workplace hazards, and an additional 28.6% were uncertain of their exposure status, collectively underscoring the need for strengthened hazard awareness and safety protocols within these hospital settings.















Figure 2: Job Distribution of Respondents








Respondents’ Exposure to Workplace Hazards and Occupational Health & Safety Training
Perception of healthcare workers regarding the effectiveness of OSHMS in selected teaching hospitals in Port Harcourt
The perception of healthcare workers regarding the effectiveness of OSHMS in the selected hospitals was overwhelmingly negative, with an aggregate "Yes" response rate of only 26.8% across all 15 items, indicating that nearly three-quarters of respondents (73.2%) did not affirm the effectiveness of occupational safety and health systems in their institution. The lowest levels of affirmation were recorded for management's demonstration of strong commitment to occupational safety and health (13.7%) and the clarity of occupational safety policies and procedures (18.1%), with fewer than one in five respondents responding affirmatively to these items, reflecting a profound deficit in perceived leadership engagement and policy communication. Staff training on fire prevention and emergency response (19.7%) and radiation safety protocol implementation (23.5%) were similarly poorly rated, underscoring critical gaps in technical safety preparedness. Marginally higher but still concerningly low affirmation rates were recorded for infection prevention and control systems (24.4%), PPE availability (27.0%), medical waste management (27.6%), and fire safety equipment provision (28.3%), suggesting that core structural safety provisions remain largely inadequate in the perception of the workforce. The relatively higher-rated items included safety training and awareness programs (33.7%), proper documentation and investigation of workplace incidents (32.1%), and the overall effectiveness of OSHMS in protecting healthcare workers (34.9%), though even these figures reflect majority disagreement. Collectively, these findings paint a stark picture of perceived OSHMS ineffectiveness, with critical deficiencies spanning leadership commitment, safety training, infection control, and hazard management systems, warranting urgent and comprehensive institutional reform.

List 1 : Effectiveness of Occupational Safety and Health Management Systems (OSHMS)
	Items (n=385)
	No (%)
	Yes (%)

	The hospital management demonstrates a strong commitment to occupational safety and health.
	272(86.3)
	43(13.7)

	There are clear occupational safety policies and procedures guiding staff activities in this hospital.
	258(81.9)
	57(18.1)

	Effective infection prevention and control systems are implemented to protect healthcare workers from infectious diseases.
	238(75.6)
	77(24.4)

	There are clear and effective systems for reporting needle-stick and sharps injuries in this hospital.
	223(70.8)
	92(29.2)

	Healthcare workers are encouraged to report workplace incidents or hazards without fear of punishment.
	225(71.4)
	90(28.6)

	Personal protective equipment (PPE) such as gloves, masks, gowns, and face shields is readily available when needed.
	230(73)
	85(27)

	The hospital has effective systems for the safe segregation, handling, and disposal of medical waste.
	228(72.4)
	87(27.6)

	Fire safety equipment and emergency evacuation procedures are adequately provided in this hospital.
	226(71.7)
	89(28.3)

	Staff are adequately trained in fire prevention and emergency response procedures.
	253(80.3)
	62(19.7)

	Radiation safety protocols are effectively implemented in areas where radiation exposure may occur.
	241(76.5)
	74(23.5)

	The hospital provides accessible occupational health services for staff health monitoring and care.
	218(69.2)
	97(30.8)

	Hospital management regularly communicates safety guidelines and updates to staff.
	220(69.8)
	95(30.2)

	Safety training and awareness programs are regularly organized for healthcare workers.
	209(66.3)
	106(33.7)

	Workplace incidents and accidents are properly documented and investigated in this hospital.
	214(67.9)
	101(32.1)

	Overall, the occupational safety and health management systems in this hospital effectively protect healthcare workers.
	205(65.1)
	110(34.9)

	Total
	3460(73.2)
	1265(26.8)



Safety satisfaction among healthcare workers in selected hospitals in Port Harcourt
The level of safety satisfaction among healthcare workers in the selected hospitals was predominantly low, with an aggregate "Yes" response rate of only 34.7% across all ten items, indicating that nearly two-thirds of respondents (65.3%) expressed dissatisfaction with occupational safety conditions in their institution. The lowest affirmation rate was recorded for confidence in management's prioritization of healthcare worker safety (26.0%), with nearly three-quarters of respondents (74.0%) responding negatively, a finding that is consistent with the critically low management commitment scores observed in Table 1 and further reinforces the perception of a persistent leadership gap in safety governance. Feeling safe while performing daily duties (33.3%) and the perception that safety procedures provide adequate protection during duties (33.3%) were equally poorly rated, with only one in three respondents affirming these fundamental safety assurances. Similarly low affirmation rates were recorded for satisfaction with PPE availability and quality (34.6%) and the belief that management takes appropriate action when safety issues are reported (34.6%), reflecting limited confidence in both protective provisions and institutional safety responsiveness. Comparatively higher, though still minority, affirmation rates were observed for comfort in reporting safety concerns to supervisors (36.8%), the perception that safety measures reduce fear of occupational injuries or infections (36.8%), post-accident staff support (36.8%), and overall satisfaction with occupational safety conditions (39.4%), the latter being the highest-rated item across the scale. Collectively, these findings indicate that safety satisfaction among healthcare workers in the studied hospital is critically low across all dimensions assessed, with pervasive dissatisfaction spanning personal safety, protective equipment, management responsiveness, and institutional safety culture, underscoring the urgent need for comprehensive and targeted occupational safety interventions.
Table 1: Healthcare Workers’ Safety Satisfaction.
	Items (n=385)
	No (%)
	Yes (%)

	Feel safe while performing daily duties in this hospital.
	210(66.7)
	105(33.3)

	Satisfied with the level of protection provided against occupational hazards in this hospital.
	203(64.4)
	112(35.6)

	Feel confident that hospital management prioritizes the safety of healthcare workers.
	233(74)
	82(26)

	The safety procedures in this hospital make me feel protected while carrying out duties.
	210(66.7)
	105(33.3)

	Satisfied with the availability and quality of personal protective equipment (PPE) provided by the hospital.
	206(65.4)
	109(34.6)

	Feel comfortable reporting safety concerns or hazards to supervisors or management.
	199(63.2)
	116(36.8)

	Believe the hospital takes appropriate action when safety issues are reported.
	206(65.4)
	109(34.6)

	The current workplace safety measures reduce my fear of occupational injuries or infections.
	199(63.2)
	116(36.8)

	Satisfied with the support provided to staff after workplace accidents or injuries.
	199(63.2)
	116(36.8)

	Overall, satisfied with the occupational safety conditions in this hospital.
	191(60.6)
	124(39.4)



Organizational and employee factors that moderate the OSHMS effectiveness and safety satisfaction among healthcare workers
Regarding the organizational and employee factors moderating OSHMS effectiveness and safety satisfaction, both domains recorded predominantly negative response patterns, with organizational factors yielding an aggregate "Yes" rate of 33.6% and employee factors returning an even lower affirmation rate of 30.9%, collectively indicating that the majority of healthcare workers did not affirm the presence or adequacy of these moderating conditions in their institution. Among organizational factors, the highest affirmation rate was recorded for staff encouragement to report workplace hazards, accidents, and near misses (38.7%), followed by the ability to report safety concerns without fear of blame or punishment (35.9%) and the provision of adequate safety resources including PPE (35.6%), suggesting that psychological safety in hazard reporting was the most favorably perceived organizational dimension, albeit still affirmed by fewer than two in five respondents. Regular communication of safety policies to staff (35.2%) and overall leadership support for occupational safety initiatives (34.0%) also returned relatively higher though still minority affirmation rates. The lowest-rated organizational item was management's demonstration of strong commitment to staff safety (27.3%), with nearly three-quarters of respondents (72.7%) responding negatively, further corroborating the persistent leadership deficit in safety governance identified across preceding tables. Other poorly rated items included clearly defined occupational safety policies (32.1%), supervisory promotion of safe work practices (33.3%), and immediate supervisory action on unsafe conditions (30.5%), reflecting widespread deficiencies in policy clarity and supervisory safety enforcement.
Among employee factors, affirmation rates were uniformly low across all ten items, none of which exceeded 35.0%. The highest-rated employee factor was shifting work frequency (34.9%), followed by safety training participation (33.0%) and the perceived improvement in hazard recognition following training (34.0%). Critically low affirmation rates were recorded for the influence of prior hazard exposure on safety perception (25.1%), workload interference with safety procedure compliance (29.2%), and understanding of occupational safety practices (29.8%), indicating that individual-level safety competencies, workload pressures, and experiential learning from hazard exposure remain significantly underdeveloped among the workforce. Collectively, these findings reveal pervasive inadequacies in both organizational safety structures and employee-level safety conditions, underscoring the need for comprehensive institutional reform encompassing stronger management commitment, robust safety communication, supervisory accountability, and targeted workforce safety education in the studied hospital setting.
List 2 : Organizational and Employee Factors of the OSHMS Effectiveness & Healthcare Workers’ Satisfaction
	Items (n=385)
	No (%)
	Yes (%)

	Organizational Factors
Hospital management demonstrates a strong commitment to the safety and health of staff.
	229(72.7)
	86(27.3)

	Management regularly communicates safety policies and safety-related information to healthcare workers.
	204(64.8)
	111(35.2)

	The hospital provides adequate occupational safety and health training for staff.
	210(66.7)
	105(33.3)

	Staff are encouraged to report workplace hazards, accidents, and near misses.
	193(61.3)
	122(38.7)

	Healthcare workers can report safety concerns without fear of blame or punishment.
	202(64.1)
	113(35.9)

	Adequate safety resources, such as PPE, safety equipment, and protective facilities, are provided in this hospital.
	203(64.4)
	112(35.6)

	The hospital has clearly defined occupational safety policies and procedures guiding staff activities.
	214(67.9)
	101(32.1)

	Supervisors and departmental leaders actively promote safe work practices among staff.
	210(66.7)
	105(33.3)

	Supervisors take immediate action when unsafe conditions or practices are identified.
	219(69.5)
	96(30.5)

	Overall, the leadership of this hospital effectively supports occupational safety and health initiatives.
	208(66)
	107(34)

	Sub-Total
	2092(66.4)
	1058(33.6)

	Employee Factors
Frequently work in shifts as part of job responsibilities in this hospital.
	205(65.1)
	110(34.9)

	Shift work schedule (day, night, or rotating shifts) affects the level of safety while performing duties.
	213(67.6)
	102(32.4)

	Often experience heavy workload or work pressure during duties in this hospital.
	224(71.1)
	91(28.9)

	Workload sometimes makes it difficult to strictly follow all safety procedures.
	223(70.8)
	92(29.2)

	Have a good understanding of occupational safety practices relevant to the job.
	221(70.2)
	94(29.8)

	Aware of the occupational hazards associated with professional duties.
	219(69.5)
	96(30.5)

	Have previously experienced or witnessed occupational hazards such as needle-stick injuries, infections, or workplace accidents.
	217(68.9)
	98(31.1)

	Previous exposure to workplace hazards has influenced how I perceive safety in this hospital.
	236(74.9)
	79(25.1)

	Have participated in occupational safety or workplace safety training organized by the hospital.
	211(67)
	104(33)

	Safety training received has improved the ability to recognize and avoid workplace hazards.
	208(66)
	107(34)

	Sub-Total
	2177(69.1)
	973(30.9)






 







Fig 3 : Perceived Effectiveness of Occupational Safety and Health 	Management Systems (OSHMS), Level of Health Workers' Safety Satisfaction,Organizational and Employee Factors






DISCUSSION 
Assessment of Healthcare Workers' Perception of the Effectiveness of OSHMS in Selected Teaching Hospitals in Port Harcourt
The findings showed a mixed but generally concerning perception of the effectiveness of Occupational Safety and Health Management Systems (OSHMS) among healthcare workers in the selected teaching hospitals. At the individual-item level, only a quarter of responses positively affirmed the various components of OSHMS, while two-thirds did not. The weakest areas were management commitment to occupational safety and health, clarity of occupational safety policies and procedures, and fire prevention and emergency response training. Relatively higher, although still low, positive responses were recorded for occupational health services, communication of safety guidelines, safety training and awareness programs, incident documentation and investigation, and overall protection provided by the OSHMS. However, the respondent-level composite result provides an important additional perspective. Using the study's mean cut-off, the respondents were classified as perceiving the OSHMS as effective, while almost half of the respondents perceived it as not effective. Thus, although individual components of the OSHMS were generally poorly rated, the overall respondent-level assessment was almost evenly divided. This suggests that the hospitals may have some functioning safety structures, but their implementation is neither sufficiently strong nor consistently experienced across the different components of occupational safety management. The finding therefore points more to an inconsistent or uneven OSHMS than to the complete absence of an effective safety management system. The findings are broadly consistent with Alsalem et al. (2018), whose systematic review demonstrated the importance of measuring safety climate within acute hospital settings and highlighted organizational safety perceptions as an important component of healthcare safety assessment (Alsalem et al., 2018). Wagner et al. (2019), in two German university hospitals, similarly demonstrated that occupational safety climate, leadership and psychosocial working conditions are interrelated aspects of hospital safety and reported areas requiring improvement, particularly among nurses (Wagner et al., 2019). Some contrast is provided by Glarcher et al. (2022), who reported a generally positive overall safety climate among 713 nurses and midwives in Austrian hospitals. Nevertheless, management/leadership, institutional concerns and handling of adverse events were among the lower-rated areas, and the authors identified leadership communication, feedback and management of safety concerns as areas requiring improvement (Glarcher et al., 2022). This is relevant to the present study because it suggests that leadership-related weaknesses may persist even in hospital systems where the overall safety climate is comparatively favorable. Within sub-Saharan Africa, Vallières et al. (2021) provide particularly relevant evidence. In a study involving 760 primary healthcare workers across 138 facilities in Ghana, Malawi and Uganda, teamwork, supportive supervision and managerial support were positively associated with safety climate. Their combined model explained 55% of the variation in safety climate, with teamwork and supportive supervision showing particularly important relationships (Vallieres et al., 2021). This supports the present finding that workers' perceptions of safety systems are closely connected with practical organizational and leadership conditions rather than merely the formal existence of safety policies. The Nigerian evidence also supports the present findings. Aluko et al. (2016) found high awareness of occupational hazards among Nigerian healthcare workers but identified important gaps between knowledge and actual safety practice. Although 96.2% reported wearing gloves for routine clinical procedures, only 52.1% always complied with standard safety precautions, while inadequate safety equipment was an important reason for non-compliance (Aluko et al., 2016). This reinforces the distinction between awareness or existence of safety requirements and their consistent practical implementation. More directly, Moda et al. (2021), using the Nordic Occupational Safety Climate Questionnaire (NOSACQ-50) among Nigerian healthcare workers, found that workers' own safety commitment was significantly higher than their ratings of management safety priority, commitment and competence (Moda et al., 2021). This closely reflects the present finding in which management commitment emerged as the weakest OSHMS component and suggests that perceived management commitment remains an important weakness in occupational safety climate within Nigerian healthcare settings. Available evidence specifically from Rivers State remains limited. Douglas et al. (2023), studying workplace violence among nurses in public and private healthcare facilities in Port Harcourt, reported substantial consequences of workplace violence and examined management health and safety policies and awareness of workplace violence (Douglas et al., 2023). Although their study did not directly evaluate OSHMS effectiveness and therefore should not be treated as directly comparable, it demonstrates the continuing relevance of institutional responses to occupational risks among healthcare workers in the local setting. The scarcity of studies directly assessing OSHMS effectiveness among healthcare workers in Rivers State further highlights the contribution of the present study.
Determine healthcare workers’ safety satisfaction in Tertiary Hospitals in Rivers State
The findings showed a mixed pattern of healthcare workers' safety satisfaction in the selected teaching hospitals. At the individual-item level, positive responses were generally low, with an aggregate positive response of 34.7% compared with 65.3% negative responses. Confidence that hospital management prioritized healthcare workers' safety was particularly low (26.0%). Similarly, only 33.3% reported feeling safe while performing their daily duties, 34.6% were satisfied with the availability and quality of personal protective equipment (PPE), and 34.6% believed that the hospital took appropriate action when safety concerns were reported. Overall satisfaction with occupational safety conditions was comparatively higher but remained below half at 39.4%. The finding is consistent with Safety Climate Theory, which emphasizes that employees' perceptions of management priorities, communication, supervisory practices and organizational responses to hazards shape their overall evaluation of workplace safety. The particularly low confidence in management prioritization of worker safety observed in this study is therefore important. It suggests that management actions may not be sufficiently visible or consistent to reassure some healthcare workers that their occupational safety is an institutional priority. The finding is also consistent with the Job Demands–Resources (JD-R) Model, as safety resources such as PPE, supportive supervision, effective communication, adequate staffing, training and organizational support can help healthcare workers cope with the substantial demands inherent in hospital work. Other Ethiopian evidence has reached similar conclusions. This suggests that organizational practices can meaningfully shape how healthcare workers perceive their safety environment. Moda et al. (2021), using the NOSACQ-50 among healthcare workers, found that workers' own safety commitment was significantly higher than their ratings of management safety priority, commitment, and competence. The authors concluded that strengthening management and healthcare-worker commitment was necessary to improve safety climate in healthcare facilities (Moda et al., 2021). This finding closely reflects the present study, particularly the relatively poor rating of management prioritization of worker safety. It suggests that Nigerian healthcare workers may personally value safe working practices while remaining less confident about the extent to which organizational leadership demonstrates the same commitment.
Identification of the Association Between Organizational and Employee Factors, OSHMS Effectiveness and Healthcare Workers' Safety Satisfaction
The findings showed important weaknesses in both organizational and employee related conditions surrounding occupational safety in the selected teaching hospitals. At the individual-item level, only 33.6% of responses relating to organizational factors and 30.9% of responses relating to employee factors were positive. Among the organizational factors, encouragement of staff to report workplace hazards, accidents, and near misses recorded the highest positive response, followed by the ability to report safety concerns without fear of blame or punishment and availability of adequate safety resources such as PPE. Management commitment to staff safety recorded the lowest positive response. For employee factors, positive responses were similarly low, ranging from 25.1% for the influence of previous hazard exposure on safety perception to 34.9% for frequent shift work. The findings may be explained by the fact that the interaction between the organization and the worker shapes occupational safety in hospitals. Healthcare workers may possess safety knowledge, awareness, and willingness to follow safe practices, but their ability to translate these into safe behavior depends partly on the environment created by hospital management. Clear policies, adequate PPE, supportive supervision, safety communication, training, manageable workload and a non-punitive reporting culture can enable safe practice. Conversely, weaknesses in these areas may limit the ability of even knowledgeable and safety-conscious workers to consistently practice safely.The findings are consistent with Wagner et al. (2019), who examined healthcare professionals in two German university hospitals and demonstrated that occupational safety climate was related to leadership, working conditions and psychosocial characteristics of the workplace. Their findings emphasize that workers' safety perceptions are embedded within the wider organizational environment rather than determined solely by individual characteristics (Wagner et al., 2019). This provides support for the present finding that organizational and employee conditions jointly relate to how healthcare workers evaluate occupational safety.
Similarly, Al-Surimi et al. (2022) found significant relationships between dimensions of patient safety culture and healthcare-worker outcomes. Staffing and hospital management support for patient safety were associated with job satisfaction, while communication openness and non-punitive response to error were among the comparatively weak safety-culture dimensions (Al-Surimi et al., 2022). Although their study examined patient safety culture and general job satisfaction rather than occupational safety satisfaction specifically, it supports the broader finding that organizational safety structures and management practices are closely connected with workers' experiences and attitudes toward their workplace. Vallières et al. (2021) similarly found that safety climate across primary healthcare facilities in Ghana, Malawi and Uganda was shaped by factors operating at organizational, team and individual levels. Particularly important were teamwork, supportive supervision, and managerial support. This closely supports the present findings because it demonstrates that healthcare safety climate in African settings is influenced by the interaction between institutional conditions and worker-level experiences rather than by either level alone.
Asres and Gessesse (2024), in their systematic review and meta-analysis, identified organizational policy, supervision, opportunities for training, and the work environment as important factors associated with healthcare workers' satisfaction. Although their outcome was broader job satisfaction, the findings reinforce the importance of organizational conditions in shaping healthcare workers' experiences of their working environment. In Nigeria, the findings are particularly consistent with Moda et al. (2021), who used the NOSACQ-50 to examine workplace safety climate among healthcare workers. They found that workers' own safety commitment was rated more favorably than management safety priority, commitment, and competence, indicating an important difference between workers' willingness to engage in safety and their perceptions of institutional safety leadership. This closely reflects the present study, where management commitment was one of the weakest organizational components. It reinforces the argument that individual safety commitment alone may be insufficient where institutional structures do not provide consistent support.
Similarly, Aluko et al. (2016) found high awareness of occupational hazards among Nigerian healthcare workers but reported gaps in compliance with standard safety precautions and identified inadequate safety equipment as an important constraint. This demonstrates that knowledge and awareness do not automatically translate into safe practice when organizational resources are inadequate. The present findings extend this evidence by showing that both employee conditions and organizational factors are associated with workers' evaluation of the effectiveness of the broader OSHMS (Aluko et al., 2016). Evidence directly addressing these relationships within Rivers State remains limited. Douglas et al. (2023) reported workplace violence among nurses in Port Harcourt and highlighted the relevance of institutional health and safety policies and management responses to workplace risks. Although workplace violence represents only one component of occupational safety and their study did not directly assess OSHMS effectiveness, it provides useful local evidence that healthcare workers' safety experiences are influenced by how institutions respond to workplace hazards. The limited local evidence directly examining organizational and employee factors in relation to OSHMS further strengthens the relevance of the present study.
Organizational factors were significantly associated with perceived OSHMS effectiveness. Among respondents classified as having favorable organizational factors, almost two-thirds of them perceived the OSHMS as effective, compared with about fourteen percent among those without favorable organizational factors. There was a strong association between favorable organizational conditions and positive perception of OSHMS effectiveness. Both organizational and employee factors were significantly associated with OSHMS effectiveness, although the crude association was larger for organizational factors. Organizational factors showed the largest adjusted association with perceived OSHMS effectiveness among the variables included in the model. This suggests that institutional conditions, such as management commitment, communication, provision of safety resources, training, reporting systems, and supervisory action, are particularly closely linked to how healthcare workers evaluate the effectiveness of occupational safety management. This finding is consistent with Al-Surimi et al. (2022), who found that hospital management support and staffing were associated with healthcare workers' job satisfaction, and with African evidence showing the importance of managerial support and supportive supervision in shaping safety climate (Al-Surimi et al., 2022). The regression model itself was statistically significant and correctly classified more than two-thirds of the respondents. The Nagelkerke pseudo-R² was 0.438, indicating meaningful explanatory performance of the combined model. These results further demonstrate that perceptions of OSHMS effectiveness are closely connected with the broader organizational and employee safety environment. 
Assessment of the Relationship Between OSHMS Effectiveness, Organizational and 	Employee Factors, and Healthcare Workers' Safety Satisfaction
The findings demonstrated significant relationships between perceived Occupational Safety and Health Management System (OSHMS) effectiveness, healthcare workers' safety satisfaction, organizational factors, and employee factors. Healthcare workers who were satisfied with workplace safety were substantially more likely to perceive the OSHMS as effective. Similarly, favorable organizational and employee factors were associated with more positive perceptions of OSHMS effectiveness. Of these relationships, organizational factors showed the largest association, emphasizing the importance of the institutional safety environment in shaping healthcare workers' perceptions of the effectiveness of occupational safety management.
Specifically, OSHMS effectiveness was significantly associated with healthcare workers' safety satisfaction. Among workers who were satisfied with workplace safety, 66.0% perceived the OSHMS as effective, compared with only 21.5% among those who were not satisfied. The crude odds ratio showed that satisfied healthcare workers had approximately seven times the odds of perceiving the OSHMS as effective compared with workers who were not satisfied. The Kappa coefficient of 0.406 also indicated moderate agreement between OSHMS effectiveness and safety satisfaction classifications. 
The relationship was even more pronounced for organizational factors. Among respondents with favorable organizational factors, 67.7% perceived the OSHMS as effective, compared with only 14.4% among respondents without favorable organizational factors. This association was statistically significant, with a crude OR of 12.455. Employee factors were similarly associated with perceived OSHMS effectiveness; 67.0% of respondents with favorable employee factors perceived the OSHMS as effective compared with 25.8% of those without favorable employee factors. The corresponding crude OR was 5.826. 
These findings suggest that healthcare workers' perceptions of OSHMS effectiveness do not occur in isolation. Rather, they are closely connected with their experience of the organizational safety environment, their individual work-related safety conditions, and their satisfaction with workplace safety. Where management demonstrates commitment to safety, communicates effectively, provides appropriate resources, encourages reporting, and responds to safety concerns, workers may be more likely to view the overall safety management system positively. Similarly, where workers possess adequate safety knowledge, participate in training, and experience supportive working conditions, positive perceptions of OSHMS may be more likely.
The relationship between OSHMS effectiveness and safety satisfaction is also understandable from the everyday experiences of healthcare workers. Workers interact with the safety system through the availability of PPE, occupational health services, safety training, incident reporting and investigation, emergency preparedness, infection prevention measures and management responses to occupational hazards. Consequently, positive experiences across these areas are likely to coexist with greater confidence and satisfaction with workplace safety. Conversely, where these systems are perceived as weak or inconsistent, workers may have less confidence in the ability of the hospital to protect them from occupational injuries, infections and other workplace hazards.
The findings are consistent with Safety Climate Theory, which emphasizes that employees form perceptions of organizational safety priorities from management policies, practices, communication and observable actions. Perceived OSHMS effectiveness may therefore reflect healthcare workers' broader assessment of the importance their organization places on occupational safety. Safety satisfaction, in turn, represents an important attitudinal response to these workplace experiences. The findings are also consistent with the Job Demands–Resources Model, as an effective OSHMS provides organizational resources, including PPE, training, supportive supervision, safety communication, and occupational health support, that may help workers manage demanding hospital environments.
Evidence from high-income healthcare settings supports this relationship between organizational conditions and safety perceptions. Wagner et al. (2019), in two German university hospitals, demonstrated the interrelationship between psychosocial working conditions, leadership, patient safety climate, and occupational safety climate. Their findings emphasize that occupational safety cannot be considered independently of leadership and working conditions within healthcare organizations (Wagner et al., 2019).
Similarly, Al-Surimi et al. (2022) found significant relationships between patient safety culture and healthcare workers' job satisfaction. Staffing and hospital management support for patient safety were among the safety-culture dimensions associated with job satisfaction (Al-Surimi et al., 2022). Although patient safety culture and general job satisfaction are not identical to OSHMS effectiveness and safety satisfaction, respectively, the findings support the broader conclusion that workers' evaluations of organizational safety systems are related to their workplace attitudes and experiences.
Conclusions
The study identified important weaknesses in healthcare workers' perceptions of occupational safety and health management practices and workplace safety conditions in the two tertiary hospitals. Management commitment, communication of safety policies, availability of protective resources, emergency preparedness, safety training, incident reporting, and supervisory support emerged as important areas requiring attention. Organizational conditions were closely associated with workers' perceptions of occupational safety management effectiveness, indicating the importance of institutional leadership and consistent implementation of safety procedures. Hospital management should therefore strengthen occupational safety governance, provide appropriate safety resources and training, improve reporting and response mechanisms, and ensure regular monitoring of safety practices. These measures should be implemented within a structured occupational safety management framework and evaluated periodically to determine whether workers' safety experiences improve over time.
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