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      ABSTRACT  

Introduction: Understanding the impact of safety culture on mental health is 

crucial for designing effective interventions. This study examines the 

relationship between safety culture and stress-related disorders (SRDs) 

among chemical laboratory workers across Sri Lanka's academic, industrial, 

and government sectors. 

Methods: In a cross-sectional study 267 laboratory workers completed the 

Laboratory Safety Culture Survey and the General Health Questionnaire 

(GHQ-12) in English via email, with recruitment and data collection 

conducted between March 14 and July 14, 2024. The survey assessed key 

safety culture components, including attitudes, perceptions, laboratory 

practices, and safety opinions. Pearson correlation and multiple linear 

regression analyses were used to explore the relationships between these 

factors and mental health outcomes. 

Results: SRDs were prevalent in 36.3% of participants, with many exceeding 

the GHQ threshold for mental health concerns. Sociodemographic factors, 

including education, job role, and chemical handling experience, significantly 

influenced mental health outcomes. Strong negative correlations were found 

between SRDs and safety culture subscales, specifically attitudes, perceptions, 

and safety opinions. Enhanced perceptions of safety culture and positive 

safety opinions were linked to potential reductions in SRDs by 32.4% and 

52.1%, respectively. Longer chemical handling durations emerged as a 

significant predictor of SRDs. Multiple regression confirmed that a positive 

safety culture reduces SRD risk, while prolonged chemical exposure increases 

vulnerability. Industry workers reported higher SRD levels than the academic 

and government sectors. 

Conclusion: Enhancing safety culture, improving mental health support, and 

balancing safety with productivity are crucial for reducing SRDs and ensuring 

the well-being of chemical laboratory workers across sectors in Sri Lanka. 

Keywords: Chemical Laboratory, Safety Culture, Sri Lankan Employees, 

Stress-Related Disorders.

Introduction

Chemical laboratories are high-risk 

environments where personnel are exposed to 

hazards related to the handling of dangerous 

chemicals and complex procedures. Establishing 

a strong safety culture is essential to minimizing 

these risks and protecting the health of laboratory 
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workers.1 The International Nuclear Safety 

Group (INSAG) and the Occupational Safety and 

Health Administration (OSHA) emphasize that 

prioritizing safety and proactively mitigating 

hazards are crucial to an effective safety culture. 

OSHA's laboratory standard (29 CFR 1910.1450) 

has significantly improved safety awareness and 

accountability in industrial, governmental, and 

academic laboratories.2 

Comprehensive safety practices extend beyond 

the safe handling of materials and include risk 

assessments and planning for emergency 

scenarios.3 These protocols are legally mandated 

and follow a hierarchy of controls: isolation, 

engineering measures, administrative 

procedures, and personal protective equipment 

(PPE).4–7 Proper adherence to these controls is 

vital, as lapses can lead to SRDs, including 

anxiety, PTSD, and stress-induced physical 

illnesses.8 

Laboratory workers often experience heightened 

professional stress due to competitive 

environments and exposure to hazardous 

substances, which can negatively affect both 

physical and mental health.9 This underscores the 

importance of integrating mental health into 

safety practices. The World Health Organization 

(WHO) and the International Labour 

Organization (ILO) emphasize the connection 

between employment conditions and well-being, 

particularly in regions like South-East Asia, 

including Sri Lanka, where mental health 

resources are limited.10 

This cross-sectional study addresses the gap in 

research concerning the relationship between 

safety culture and SRDs among chemical 

laboratory workers in Sri Lanka. It hypothesizes 

a significant correlation between SRDs and safety 

culture, suggesting that weaker safety cultures, 

characterized by inadequate safety attitudes, 

poor laboratory practices, and negative safety 

perceptions, are associated with higher SRDs. 

The study aims to examine differences in safety 

culture perceptions and safety compliance 

behaviors across researchers in academic, 

government, and industry laboratories. It also 

seeks to assess the impact of safety culture on 

SRDs and identify key predictors. Ultimately, the 

research aims to propose strategies for 

strengthening safety culture and improving the 

well-being of laboratory workers in Sri Lanka.  

Methods 

This cross-sectional survey was conducted in Sri 

Lanka to evaluate safety culture and its 

association with SRDs among chemical 

laboratory workers. Participants were recruited 

from diverse sectors, including academic, 

government, and industry laboratories, to ensure 

broad representation of the chemical laboratory 

workforce. The study included personnel 

working in research and development, quality 

control, environmental, and analytical 

laboratories. Data collection occurred from 

March 14, 2024, to July 14, 2024, through email 

invitations containing a link to an English-

language online questionnaire. 

The target population consisted of full-time 

chemical laboratory employees aged 18 years or 

older who were actively engaged in laboratory 

activities during the study period. Exclusion 

criteria included part-time employees, 

individuals under 18, and those not directly 

involved in laboratory work. The sample size was 

calculated using G*Power software, employing a 

linear multiple regression model to examine the 

association between safety culture and SRDs. 

Assuming a medium effect size (Cohen’s f² = 0.15), 

a significance level (alpha) of 0.05, and a power of 

0.95, the minimum required sample size was 250. 

To account for potential non-responses or 

incomplete data, the target sample size was 

adjusted to 267.11 

The survey comprised two main sections. The 

first section captured sociodemographic 

information, including gender, age, education, 

marital status, employment status, laboratory 

role, household income, years of laboratory 

experience, and average time spent handling 

chemicals. These variables provided contextual 

insights into how participant characteristics 
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influence safety culture perceptions and SRDs. 

The second section assessed safety culture and 

mental health outcomes. 

Safety culture was evaluated using a modified 

version of the 2012 "Laboratory Safety Attitudes 

and Practices" survey, developed by the 

University of California Center for Laboratory 

Safety, BioRAFT, and the Nature Publishing 

Group.  This validated instrument, approved by 

the UCLA Institutional Review Board, assessed 

laboratory safety attitudes and practices across 

three subcategories: attitudes and perceptions (6 

questions), laboratory practices (14 questions), 

and safety opinions (7 questions). Responses 

were measured on Likert scales with two, three, 

four, or five points and standardized to a 0–100 

scale for comparability. The original survey 

demonstrated strong reliability (Cronbach's 

alpha > 0.80), and in this study, it achieved a 

Cronbach's alpha of 0.87, confirming its 

suitability for Sri Lankan chemical laboratory 

workers.12 

Mental health outcomes related to SRDs were 

assessed using the 12-item GHQ-12, a validated 

screening tool for psychological distress. The 

GHQ-12 consists of six positively and six 

negatively worded items scored on a four-point 

scale (0 to 3), with a maximum score of 36 

indicating greater psychological distress.13 The 

tool has demonstrated high reliability in prior 

studies (Cronbach's alpha > 0.85) and achieved a 

Cronbach's alpha of 0.89 in this study.14 Before the 

main study, field testing was conducted to ensure 

the cultural relevance and clarity of both tools, 

with adjustments made based on participant 

feedback. 

Data analysis was performed using IBM SPSS 

Statistics, version 29.0. Descriptive statistics, 

including means and standard deviations, were 

used to summarize the data. Pearson correlation 

tests, two-sample t-tests, and ANOVA were used 

to identify significant relationships and group 

differences in SRDs, safety attitudes, and 

practices. Additionally, multiple linear 

regression analysis was used to estimate the 

likelihood of SRDs, considering safety culture 

and sociodemographic factors. These analyses 

provided a comprehensive framework for 

exploring the relationship between safety culture 

and mental health outcomes in chemical 

laboratory settings. 

Ethical approval was obtained from the 

Institutional Review Board (IRB) at Inje 

University, South Korea (File No. 2024-04-040-

004). The study adhered to strict ethical standards, 

ensuring participant confidentiality and data 

privacy. Survey responses were collected 

anonymously through a secure online platform 

accessible only to the principal investigator. 

Informed consent was implied upon survey 

completion, and participants were fully briefed 

on the study's objectives and their rights before 

participation. 

Results 

Four hundred sixty-two laboratory professionals 

from academic, governmental, and industrial 

settings in Sri Lanka were invited to participate in 

the study via email. Of these, 271 individuals 

responded, yielding a response rate of 58.7%. 

After removing four incomplete submissions, the 

final analysis included 267 valid responses. Most 

participants were female (65.2%), with 

government laboratories having the highest 

proportion of female respondents (70.3%). The 

predominant age group was 25 to 34 years 

(58.1%), with a mean age of 35 years (SD = 10 

years). Regarding educational background, 39.3% 

of respondents held a Bachelor’s degree. In 

comparison, 22.8% had completed a Master’s 

degree, and 6.4% had obtained a Doctoral degree, 

with doctoral qualifications being more common 

among industry laboratory workers. Regarding 

marital status, 53.6% were single, whereas 45.3% 

were married. Job roles varied across different 

laboratory sectors. A significant proportion of 

industry laboratory employees (73.7%) worked 

as Chemists, while most academic laboratory 

respondents (82.9%) were Research Scientists. 

Income levels revealed that nearly half of the 

participants (49.8%) earned between 155 and 310 
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USD per month, with academic laboratory 

professionals being the most represented within 

this income range (70.7%). The mean reported 

household income was 215 USD (SD = 141 USD). 

With respect to laboratory experience, over half 

of the respondents (55.1%) had been working in 

laboratories for 2 to 5 years, particularly in 

industrial settings (54.6%). On average, 

participants reported six years of laboratory 

experience (SD = 4 years), with a mean tenure of 

five years (SD = 4 years) in their current roles. 

When assessing chemical handling practices, 31.8% 

of participants reported working with chemicals 

for 21 to 30 hours per week, with an average 

weekly exposure of 25 hours (SD = 12 hours). 

Additionally, 23.2% of respondents handled 

chemicals for 31 to 40 hours per week, reflecting 

a high level of chemical interaction across all 

laboratory sectors. 

Analyzing workers' attitudes and perceptions 

regarding laboratory safety revealed several key 

findings. Industry workers had the highest 

percentage of respondents who viewed safety as 

"very important" (28.9%), while government 

workers placed the most significant emphasis on 

safety being "paramount" (52.7%). Regarding the 

impact of inspections on laboratory safety, a 

substantial portion of government (58.1%) and 

academic workers (85.4%) agreed that 

inspections greatly improve safety. When asked 

if laboratory inspections and regulations 

negatively impacted productivity, most academic 

workers (73.2%) strongly disagreed, with 56% of 

respondents across all sectors sharing this view. 

Additionally, opinions on the stringency of safety 

procedures varied, with a substantial proportion 

of government workers (48.6%) considering their 

procedures "moderately stringent." Finally, 

regarding safety improvements over the past 

years, 85.4% of academic workers neither agreed 

nor disagreed, while 42.7% of all workers 

believed that laboratory safety could be 

improved.  

The analysis of workers' laboratory practices 

regarding safety revealed several key findings. 

Across all sectors, a significant proportion of 

workers believed that appropriate safety 

measures had been implemented to protect them 

from injury, with government workers showing 

the strongest agreement (32.4%). Regarding PPE, 

a vast majority of industry (84.9%) and 

government workers (85.1%) reported that all 

employees are provided with PPE, while only 

19.5% of academic workers indicated the same. 

Safety inspections were reported to occur at least 

once a quarter by the majority of workers, with 

63.5% of government employees and 65.9% of 

academic workers indicating this frequency. 

Interestingly, most industry workers (61.8%) 

noted that inspections were conducted by 

external employees, contrasting with 

government employees, who reported that third-

party inspections were more common (43.2%). 

Regarding access to safety records, 55.4% of 

government workers agreed they had access to 

such data, compared to 46.7% in industry and 

24.4% in academia. Furthermore, 63.2% of 

industry workers and 48.6% of government 

workers reported receiving safety training from 

their institution's lab safety staff, while 

supervisors or principal investigators primarily 

trained academic workers (51.2%). When asked 

about safety training on specific hazards, 57.2% 

of industry workers agreed they had received this 

training, compared to 54.1% of government 

workers and only 12.2% of academic workers. 

On emergency preparedness, 97.8% of all 

workers indicated they were aware of emergency 

protocols, with industry and government 

workers displaying the highest awareness. 

However, 31.7% of academic workers reported 

working alone daily, which may pose a safety risk. 

Finally, 41.5% of academic workers and 44.7% of 

industry workers reported using their 

organization’s approved risk assessment form 

before conducting experiments, indicating 

formalized risk management practices. 

Analyzing workers' opinions on laboratory safety 

in their work environment revealed several 

important insights. A significant proportion of 

academic workers (46.3%) and government 
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workers (56.8%) agreed that their laboratories are 

safe places to work. When assessing the 

importance of safety, 65.9% of academic workers 

viewed it as equal to other lab priorities, while 

48.6% of government workers emphasized its 

precedence over other duties. Conversely, a 

notable percentage of academic workers (70.7%) 

believed that safety rules negatively impact 

productivity, a sentiment echoed by 30.3% of 

industry workers and 27.0% of government 

employees. Additionally, many academic 

workers (70.7%) felt that safety rules interfere 

with the scientific discovery process, with similar 

views held by 30.3% of industry and 27.0% of 

government workers. 

Regarding perceived risk levels associated with 

laboratory work, 41.5% of academic workers 

assessed the risk as low, while 30.3% of industry 

workers considered it high. Most workers 

reported confidence in using PPE, with 90.2% of 

academic workers indicating they can use PPE 

properly. However, PPE usage among all 

laboratory staff varied, with only 22.0% of 

academic workers reporting consistent use, 

compared to 34.2% in the industry and 32.4% in 

government labs. 

Table 1 presents data on the prevalence of SRDs 

among survey respondents. The sample's overall 

mean score on the GHQ was 14.75 (± 5.14), with 

scores ranging from 0.0 to 18.0. According to a 

Likert scoring system, a cut-off point of ≥11 was 

established to screen for SRDs.15 Individuals 

scoring 11 or higher were classified as “cases,” 

while those scoring below 11 were classified as 

“non-cases”. Notably, 36.3% of respondents (N = 

97) met the criteria for mental health issues, 

categorized as cases, while 63.7% (N = 170) were 

classified as non-cases.  

Table 1: Prevalence of probable mental health problems among respondents  

GHQ score N (%) Mean (± SD) Range Minimum Maximum 

Non-cases 170 (63.7%) 14.75 (± 5.14) 0.0 - 18.0 9.0 27.0 

Cases 97 (36.3%)     

GHQ score represents the General Health Questionnaire score, non-cases denote individuals not meeting criteria for 

mental health issues, while cases indicate those meeting the requirements, N-Number, SD- Standard deviation

 

Table 2 presents data on the association between 

respondents' GHQ scores and socio-demographic 

and occupational characteristics, analyzed using 

Pearson correlation tests. Significant 

relationships were found between the highest 

level of education attained (Pearson value = 0.135, 

p = 0.028), role within the laboratory (Pearson 

value = 0.122, p = 0.046), and duration of chemical 

handling experience (Pearson value = 0.389, p < 

0.001). These findings indicate that educational 

attainment, job role, and working time with 

chemicals may significantly impact respondents' 

GHQ scores and occupational experiences. 

 

Table 2: Relationship between GHQ score with sociodemographic and occupational factors 

Variables Pearson value p-value 

Highest Level of Education Attained 0.135a 0.028* 

Role within the Laboratory 0.122a 0.046* 

Duration of Chemical Handling Experience 0.389a < 0.001* 

ᵃPearson’s Chi-square test, p Value-Asymptotic Significance (2-sided), *Statistical significance of the variable at p  

value ˂ 0.05 

The one-way ANOVA revealed a statistically 

significant difference in mental health and well-

being scores across the three laboratory 

environments: Academic, Industry, and 

Government (F (2, 264) = 4.658, p = 0.010). The 

effect size (η² = 0.034) indicates that 3.4% of the 

variance in mental health and well-being scores 

can be attributed to the laboratory environment. 
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Post hoc analysis further elucidated these 

differences, showing a mean difference of 0.324 (p 

= 0.942) between Academic and Government 

Laboratories, 1.694 (p = 0.141) between Industry 

and Academic Laboratories, and 2.018 (p = 0.015) 

between Industry and Government Laboratories. 

Workers in Industry laboratories reported higher 

levels of SRDs, indicating more mental health 

challenges compared to Government and 

Academic settings. 

The table 3 presents the results of the Pearson 

correlation tests, demonstrating the relationship 

between laboratory safety culture and its 

subscales with GHQ scores. Significant negative 

correlations were found across all subscales at the 

1% significance level. Specifically, attitudes and 

perceptions toward safety showed a strong 

negative correlation (Pearson value = -0.782, p < 

0.001), suggesting that more positive attitudes 

correspond to lower GHQ scores, indicating 

better mental health outcomes. The laboratory 

practices subscale also displayed a significant but 

weaker negative correlation (Pearson value = -

0.251, p < 0.001), implying that better safety 

practices are linked to improved mental health. 

Additionally, safety opinions demonstrated the 

strongest negative correlation (Pearson value = -

0.807, p < 0.001), indicating that more favorable 

safety opinions correlate with lower GHQ scores. 

 

Table 3: Relationship between GHQ score with Laboratory Safety Culture 

Scale Subscale Pearson value p-value 

Laboratory 

Safety Culture 

Attitudes and Perceptions -0.782ᵃ < 0.001** 

Laboratory Practices -0.251ᵃ < 0.001** 

Safety Opinions -0.807ᵃ < 0.001** 

ᵃPearson’s Chi-square test, p Value-Asymptotic Significance (2-sided), **Statistical significance of the variable at p 

value ˂ 0.01 

Table 4: Predicting SRDs in Respondents Through Multiple Linear Regression Analysis 

Predictor Variable B SE β t-

value 

p-value 95.0% Confidence 

Interval 

Constant 9.772 0.873 - 11.195 < 0.001 (8.05 – 11.49) 

Duration of Chemical 

Handling Experience 

1.640 0.237 0.388 6.918 < 0.001* (1.17 – 2.11) 

Constant 27.175 1.110 - 24.476 < 0.001 (24.99 – 29.36) 

Workers’ attitudes and 

perceptions  

-0.076 0.017 -0.324 -4.505 < 0.001* (-0.109 – -0.043) 

Workers’ opinion -0.124 0.017 -0.521 -7.276 < 0.001* (-0.158 – -0.091) 

Workers’ laboratory 

practices 

-0.008 0.018 -0.015 -0.414 0.679 (-0.043 – 0.028) 

B-Unstandardized Coefficient, SE-Standard Error, β-Standardized Coefficient, *Statistical significance of the variable 

at p value ˂ 0.05, t-values indicate predictor significance (p < 0.05) 

 

Discussion

This study addresses significant gaps in 

laboratory safety practices and examines their 

impact on mental health outcomes, particularly 

SRDs, among laboratory workers in Sri Lanka. 

The findings highlight global challenges in 

laboratory safety, with notable disparities in 

safety culture and practices across academic, 

industry, and government sectors. Specifically, 

academic laboratories in Sri Lanka exhibit 

substantial deficiencies in safety measures, such 

as inconsistent safety protocols, inadequate use of 

PPE, and a lack of standardized safety training, 

despite regular inspections. These shortcomings 

amplify the risks associated with laboratory work, 

especially in environments where workers 
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frequently operate alone, further increasing the 

dangers. This study aligns with similar findings 

in Hong Kong, where inadequate PPE usage and 

safety compliance were also observed. Despite 

global recognition of these safety gaps, they 

persist in laboratory settings, even in the presence 

of established frameworks like the ILO’s OSH 

Management System.16 The ILO emphasizes the 

importance of strengthening safety culture 

through systematic planning, policy 

implementation, monitoring, and auditing, yet 

these practices remain underutilized in Sri 

Lanka’s laboratory environment.17 

The variation in safety practices across the 

academic, industry, and government sectors can 

be attributed to differences in priorities, available 

resources, and the prevailing safety culture 

within each sector. Government laboratories, for 

example, generally show greater adherence to 

safety practices due to stricter regulatory 

frameworks. In contrast, academic laboratories 

often prioritize research output over safety, while 

industry laboratories face the challenge of 

balancing safety compliance with productivity 

demands.18 These sector-specific differences 

underscore the need for tailored safety 

interventions that address the unique challenges 

faced by each sector. Government laboratories, 

for instance, would benefit from continuous 

safety training and regular audits. In contrast, 

academic laboratories might require a shift in 

organizational culture that positions safety as an 

integral part of research. The findings suggest 

that safety culture interventions should be 

designed to address these sector-specific 

challenges to foster a safer and healthier working 

environment for laboratory personnel.19–22 

The European Agency for Safety and Health at 

Work highlights that prolonged chemical 

exposure, combined with workplace stress, is a 

significant contributor to productivity loss.23 In 

Sri Lanka, the study found that younger, 

educated female laboratory workers, particularly 

in government roles, are at a higher risk due to 

their extended exposure to hazardous chemicals. 

While their working hours fall within the legal 

limits (8 hours per day, 48 hours per week), many 

workers reported handling chemicals for 21 to 40 

or more hours per week. This extended exposure 

raises concerns about the cumulative 

psychological impact of chemical handling, 

which can exacerbate stress and increase the risk 

of SRDs. These findings resonate with research 

conducted by Kumareswaran et al. (2013) in 

Malaysia, where a significant proportion of 

laboratory workers reported high levels of 

workplace stress.24 However, the prevalence of 

mental health issues in Sri Lanka was lower, with 

only 36.3% of respondents meeting the criteria for 

probable mental health problems, as identified by 

the GHQ. This discrepancy may be due to 

differences in safety practices, perceptions of 

stress, and cultural factors between Sri Lanka and 

countries like Malaysia. 

The study also found significant correlations 

between GHQ scores and variables such as 

education level, job role, and chemical handling 

experience. Workers with longer exposure to 

hazardous chemicals reported higher levels of 

SRDs, emphasizing the cumulative impact of 

chemical handling on mental health. These 

findings align with those of Robson et al. (2010), 

who identified the importance of safety training 

in mitigating stress-related outcomes.25 The 

significance of safety training is especially 

evident in this study, where improved safety 

practices were associated with fewer SRDs. 

However, the study also found that merely 

adhering to safety protocols did not significantly 

reduce SRDs, highlighting the need for a 

comprehensive safety culture beyond compliance 

to promote safety behaviors, attitudes, and 

practices actively. 

The study’s findings underscore the safety 

culture's critical role in reducing SRDs among 

laboratory workers. Positive safety attitudes and 

perceptions were found to be significant 

predictors of fewer SRDs, suggesting that 

fostering a safety-conscious environment is 

crucial for mitigating stress. The correlation 

https://www.nepjol.info/index.php/IJOSH


Panangala Liyanage et al. Assessing Safety Culture and Stress-Related Disorders Among Chemical Laboratory Workers in Sri Lanka 

Int. J. Occup. Safety Health, Volume 15, No 2 (2025), 192-201                                                     https://www.nepjol.info/index.php/IJOSH 

199 

between safety culture and SRD prevalence 

indicates that improving safety attitudes and 

appropriate training and protective measures can 

help address psychological distress in laboratory 

settings. However, the study also revealed that 

industry workers reported fewer SRDs than 

government workers; no significant differences 

in SRD prevalence were found between academic 

and government laboratories or industry and 

educational settings. This complex relationship 

suggests that factors other than sector, such as 

organizational culture, workload management, 

and the specific implementation of safety 

practices, also significantly influence mental 

health outcomes. These findings are consistent 

with Dehong Chen et al. (2018), who highlighted 

the importance of mental health education in 

laboratory settings to foster a culture of safety, 

teamwork, and emergency preparedness.26 

This study's multiple linear regression analysis 

identified key predictors of SRDs, with chemical 

handling experience being one of the strongest 

predictors. Each additional year of exposure to 

hazardous chemicals increased the likelihood of 

experiencing SRDs by approximately 38.8%. This 

finding supports existing research linking 

prolonged exposure to hazardous substances 

with increased psychological distress. The 

analysis also found that positive safety attitudes 

and perceptions were significant negative 

predictors of SRDs, suggesting that enhancing 

safety culture could significantly reduce the 

likelihood of SRDs. However, the study found 

that strictly adhering to safety protocols alone did 

not significantly mitigate SRDs, reinforcing that a 

comprehensive safety culture, which integrates 

both positive safety attitudes and safety practices, 

is necessary to protect laboratory workers’ health. 

While this study offers valuable insights, certain 

limitations should be considered. Using an online 

survey may have introduced selection bias, 

potentially excluding individuals with limited 

internet access. Additionally, self-reported data 

are vulnerable to response biases, such as social 

desirability and recall bias, which could influence 

the findings. The cross-sectional design further 

restricts the ability to draw causal inferences 

between safety culture and mental health 

outcomes. Future research should employ mixed-

methods approaches, integrating quantitative 

surveys with qualitative interviews to better 

understand the relationship between safety 

culture and mental health. Longitudinal studies 

are essential to robustly establish causality, while 

larger and more diverse samples will enhance the 

generalizability and global relevance of the 

findings.  

Conclusion 

This study underscores the critical role of safety 

culture in mitigating SRDs among laboratory 

workers, providing actionable insights to 

improve safety practices and enhance worker 

well-being. Identifying gaps in safety culture and 

psychosocial risk management highlights the 

need for evidence-based interventions, such as 

structured safety training, mental health support 

programs, and regular risk assessments, to 

effectively address sector-specific challenges. 

Although no direct interventions were 

undertaken in this study, the results establish a 

robust foundation for future organizational 

strategies to cultivate safety and resilience. 

Furthermore, the study calls for advanced 

research to unravel the complex interactions 

between safety culture, operational practices, and 

mental health outcomes, contributing to globally 

relevant approaches for ensuring sustainable 

laboratory safety and worker health.

References

1.  Fracaroli AM, Caminos DA. Fostering a Chemistry Safety 

Culture Despite Limited Resources: A Successful Example 

from Academic Research Laboratories in Argentina. J Chem 

Educ. 2021 Jan 12;98(1):125–33. Available from: 

https://doi.org/10.1021/acs.jchemed.9b01042  

2.  Birma GJ, Agaja SA, Ndu JC. Evaluation of Safety Culture in 

Institutional Chemical Analytical Laboratories in Oghara and 

Warri, Delta State, Nigeria. Open J Saf Sci Technol. 

2022;12(1):17–29. Available from: 

https://www.nepjol.info/index.php/IJOSH
https://doi.org/10.1021/acs.jchemed.9b01042


Panangala Liyanage et al. Assessing Safety Culture and Stress-Related Disorders Among Chemical Laboratory Workers in Sri Lanka 

Int. J. Occup. Safety Health, Volume 15, No 2 (2025), 192-201                                                     https://www.nepjol.info/index.php/IJOSH 

200 

https://doi.org/10.4236/ojsst.2022.121002 

3.  Sussman V, Dutta S, Foisel J. Of People, Programs, and 

Priorities: The Impact of Organizational Culture in Industrial 

Research and Development Laboratories. ACS Chem Heal Saf. 

2023 Sep 25;30(5):223–35. Available from: 

https://pubs.acs.org/doi/10.1021/acs.chas.3c00052 

4.  Ayi HR, Hon CY. Safety culture and safety compliance in 

academic laboratories: A Canadian perspective. J Chem Heal 

Saf. 2018 Nov 1;25(6):6–12. Available from: 

https://doi.org/10.1016/j.jchas.2018.05.002 

5.  Decharat S, Peeranart Kiddee. The Relationship between 

Socio-Demographic Characteristics, Safety Awareness, and 

Safety Behaviors among Workers in E-Waste Recycling Shops 

in Thailand. Int J Occup Saf Heal. 2024 Oct 1;14(4):492–503. 

Available from: https://doi.org/10.3126/ijosh.v14i4.60642 

6.  Karimi Zeverdegani S, Barakat S, Yazdi M. Chemical risk 

assessment in a chemical laboratory based on three different 

techniques. J Occup Heal Epidemiol [Internet]. 2016 Jul 

1;5(3):168–75. Available from: http://johe.rums.ac.ir/article-1-

205-en.html 

7.  Abedsoltan H, Shiflett MB. Mitigation of Potential Risks in 

Chemical Laboratories: A Focused Review. ACS Chem Heal 

Saf. 2024 Mar 25;31(2):104–20. Available from: 

https://pubs.acs.org/doi/10.1021/acs.chas.3c00097 

8.  van der Molen HF, Nieuwenhuijsen K, Frings-Dresen MHW, 

de Groene G. Work-related psychosocial risk factors for stress-

related mental disorders: an updated systematic review and 

meta-analysis. BMJ Open. 2020 Jul 5;10(7):e034849. Available 

from: https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-

2019-034849 

9.  Lindholm M, Reiman A, Tappura S. The evolution of new and 

emerging occupational health and safety risks: A qualitative 

review. Work. 2024 Oct 7;79(2):503-21. Available from: 

https://journals.sagepub.com/doi/10.3233/WOR-230005 

10.  Freimann T, Merisalu E. Work-related psychosocial risk factors 

and mental health problems amongst nurses at a university 

hospital in Estonia: A cross-sectional study. Scand J Public 

Health. 2015 Jul 7;43(5):447–52. Available from: 

https://doi.org/10.1177/1403494815579477 

11.  Kang H. Sample size determination and power analysis using 

the G*Power software. J Educ Eval Health Prof. 2021 Jul 

30;18:17. Available from: 

https://doi.org/10.3352/jeehp.2021.18.17 

12.  Schröder I, Huang DYQ, Ellis O, Gibson JH, Wayne NL. 

Laboratory safety attitudes and practices: A comparison of 

academic, government, and industry researchers. J Chem Heal 

Saf. 2016 Jan 1;23(1):12–23. Available from: 

https://doi.org/10.1016/j.jchas.2015.03.001 

13.  Comotti A, Barnini T, Fattori A, Paladino ME, Riva MA, 

Bonzini M, et al. Rethinking students’ mental health 

assessment through GHQ-12: evidence from the IRT approach. 

BMC Psychol. 2024 May 29;12(1):308. Available from: 

https://doi.org/10.1186/s40359-024-01808-4 

14.  Lesage FX, Martens-Resende S, Deschamps F, Berjot S. 

Validation of the General Health Questionnaire (GHQ-12) 

adapted to a work-related context. Open J Prev Med. 

2011;1(2):44–8. Available from: 

https://doi.org/10.4236/ojpm.2011.12007 

15.  Anjara SG, Bonetto C, Van Bortel T, Brayne C. Using the GHQ-

12 to screen for mental health problems among primary care 

patients: psychometrics and practical considerations. Int J Ment 

Health Syst. 2020 Dec 10;14(1):62. Available from: 

https://ijmhs.biomedcentral.com/articles/10.1186/s13033-020-

00397-0 

16.  Leung AHH. Laboratory Safety Awareness, Practice, Attitude, 

and Perception of Tertiary Laboratory Workers in Hong Kong: 

A Pilot Study. ACS Chem Heal Saf. 2021 Jul 26;28(4):250–9. 

Available from: 

https://doi.org/http://dx.doi.org/10.1021/acs.chas.0c00122 

17.  Marhavilas PK, Pliaki F, Koulouriotis D. International 

Management System Standards Related to Occupational 

Safety and Health: An Updated Literature Survey. 

Sustainability. 2022 Oct 15;14(20):13282. Available from: 

https://doi.org/10.3390/su142013282 

18.  Staehle IO, Chung TS, Stopin A, Vadehra GS, Hsieh SI, Gibson 

JH, et al. An Approach To Enhance the Safety Culture of an 

Academic Chemistry Research Laboratory by Addressing 

Behavioral Factors. J Chem Educ. 2016 Feb 9;93(2):217–22. 

Available from: https://doi.org/10.1021/acs.jchemed.5b00299 

19.  Marin LS, Muñoz-Osuna FO, Arvayo-Mata KL, Álvarez-

Chávez CR. Chemistry laboratory safety climate survey 

(CLASS): A tool for measuring students’ perceptions of safety. 

J Chem Heal Saf. 2019 Nov 1;26(6):3–11. Available from: 

https://doi.org/10.1016/j.jchas.2019.01.001 

20.  Fivizzani KP. Where are we with lab safety education: Who, 

what, when, where, and how? J Chem Heal Saf. 2016 Sep 

1;23(5):18–20. Available from: 

https://doi.org/10.1016/j.jchas.2015.11.001 

21.  Ezenwa S, Talpade AD, Ghanekar P, Joshi R, Devaraj J, Ribeiro 

FH, et al. Toward Improved Safety Culture in Academic and 

Industrial Chemical Laboratories: An Assessment and 

Recommendation of Best Practices. ACS Chem Heal Saf. 2022 

https://www.nepjol.info/index.php/IJOSH
https://doi.org/10.4236/ojsst.2022.121002
https://pubs.acs.org/doi/10.1021/acs.chas.3c00052
https://doi.org/10.1016/j.jchas.2018.05.002
https://doi.org/10.3126/ijosh.v14i4.60642
http://johe.rums.ac.ir/article-1-205-en.html
http://johe.rums.ac.ir/article-1-205-en.html
https://pubs.acs.org/doi/10.1021/acs.chas.3c00097
https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2019-034849
https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2019-034849
https://journals.sagepub.com/doi/10.3233/WOR-230005
https://doi.org/10.1177/1403494815579477
https://doi.org/10.3352/jeehp.2021.18.17
https://doi.org/10.1016/j.jchas.2015.03.001
https://doi.org/10.1186/s40359-024-01808-4
https://doi.org/10.4236/ojpm.2011.12007
https://ijmhs.biomedcentral.com/articles/10.1186/s13033-020-00397-0
https://ijmhs.biomedcentral.com/articles/10.1186/s13033-020-00397-0
https://doi.org/http:/dx.doi.org/10.1021/acs.chas.0c00122
https://doi.org/10.3390/su142013282
https://doi.org/10.1021/acs.jchemed.5b00299
https://doi.org/10.1016/j.jchas.2019.01.001
https://doi.org/10.1016/j.jchas.2015.11.001


Panangala Liyanage et al. Assessing Safety Culture and Stress-Related Disorders Among Chemical Laboratory Workers in Sri Lanka 

Int. J. Occup. Safety Health, Volume 15, No 2 (2025), 192-201                                                     https://www.nepjol.info/index.php/IJOSH 

201 

Mar 28;29(2):202–13. Available from: 

https://doi.org/10.1021/acs.chas.1c00064 

22.  Alaimo PJ, Langenhan JM, Tanner MJ, Ferrenberg SM. Safety 

Teams: An Approach To Engage Students in Laboratory 

Safety. J Chem Educ. 2010 Aug 1;87(8):856–61. Available from: 

https://doi.org/10.1021/ed100207d 

23.  Chirico F, Heponiemi T, Pavlova M, Zaffina S, Magnavita N. 

Psychosocial Risk Prevention in a Global Occupational Health 

Perspective. A Descriptive Analysis. Int J Environ Res Public 

Health. 2019 Jul 11;16(14):2470. Available from: 

https://doi.org/10.3390/ijerph16142470 

24.  Kumareswaran S, Muhadi SU, Sathasivam J, Thurairasu V. 

Prevalence of occupational stress and workload among 

laboratory staff. Int J Public Heal Sci. 2023 Sep 1;12(3):1014. 

Available from: http://doi.org/10.11591/ijphs.v12i3.23053 

25.  Robson LS, Stephenson CM, Schulte PA, Amick BCI, Irvin EL, 

Eggerth DE, et al. A systematic review of the effectiveness of 

occupational health and safety training. Scand J Work Environ 

Health. 2012 May;38(3):193–208. Available from: 

https://doi.org/10.5271/sjweh.3259 

26.  Chen D. The Key Role of Mental Health Education in 

University Laboratory Safety Education. Adv Educ Technol 

Psychol. 2023;7(11). Available from: 

https://dx.doi.org/10.23977/aetp.2023.071107 

 

https://www.nepjol.info/index.php/IJOSH
https://doi.org/10.1021/acs.chas.1c00064
https://doi.org/10.1021/ed100207d
https://doi.org/10.3390/ijerph16142470
http://doi.org/10.11591/ijphs.v12i3.23053
https://doi.org/10.5271/sjweh.3259
https://dx.doi.org/10.23977/aetp.2023.071107

