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Abstract : Workplace stress and mental health deterioration have emerged as critical occupational hazards in the manufacturing 

sector, with mounting evidence suggesting a significant inverse relationship with employees' safety compliance behaviours. This 

study presents a comprehensive systematic review and empirical investigation into the triadic relationship between workplace 

stress, mental health, and safety compliance among manufacturing company employees in Tamil Nadu, India.A mixed-methods 

research design was employed, incorporating quantitative survey instruments — the Perceived Stress Scale (PSS-10), General 

Health Questionnaire (GHQ-12), and a customised Safety Compliance Behavioural Scale (SCBS) — administered to 120 

manufacturing workers across six departments. Additionally, the study introduces a novel five-phase integrated management 

framework termed the Workplace Stress Management System (WSMS), which represents a significant methodological 

advancement over existing literature.Key findings reveal that 49% of respondents experienced moderate stress and 29% reported 

high stress levels. The Pearson correlation analysis established a strong negative correlation between workplace stress and safety 

compliance (r = -0.68, p < 0.001), and between mental health scores and safety compliance (r = 0.65, p < 0.001). Regression 

analysis confirmed that workplace stress and mental health together account for 58.4% of the variance in safety compliance scores 

(R² = 0.584). Workers in the high-stress category reported 3.6 safety violations per month on average compared to 0.4 for low-

stress workers — a nine-fold increase. 

 

1.INTRODUCTION 

1.1 Background and Context 

The modern manufacturing landscape is characterised by intense competitive pressures, lean production systems, tight deadlines, 

and stringent quality demands. While technological advancements have transformed production processes, they have 

simultaneously introduced complex psychosocial challenges that significantly impact workers' occupational health and safety. 

Among the most pervasive of these challenges is workplace stress — a multidimensional phenomenon arising from the interaction 

between environmental demands and an individual's psychological and physiological capacity to cope. 

Workplace stress is estimated to cost the global economy over USD 1 trillion annually in lost productivity (World Health 

Organization, 2022). In India, the manufacturing sector — which employs over 51 million workers and contributes approximately 

16–17% to the national GDP — is particularly susceptible to stress-related occupational hazards due to the physically demanding 

nature of work, rotating shift patterns, exposure to hazardous chemicals and machinery, and production target pressures. 

Mental health, long regarded as a personal and private matter, has increasingly entered the corporate and regulatory agenda 

following alarming epidemiological data. According to the National Mental Health Survey of India (NIMHANS, 2016), 

approximately 10.6% of adults suffer from mental disorders, with occupational stress being a primary contributing factor. The 

General Health Questionnaire (GHQ-12) and the Perceived Stress Scale (PSS-10) remain the most widely validated and globally 

accepted instruments for screening mental health and stress in occupational cohorts respectively. 

1.2 Problem Statement 

Despite growing recognition of the occupational health crisis in manufacturing environments, a critical gap exists in the 

systematic, integrated assessment of how workplace stress and mental health collectively and independently predict safety 

compliance outcomes. Existing studies largely examine these relationships in isolation — either focusing on stress-safety or 

mental health-safety linkages — without providing an integrated analytical framework or evidence-based intervention system 

tailored to the Indian manufacturing context. 

1.3 Research Gap Identification 

A comprehensive review of 87 peer-reviewed publications from 2010 to 2024 reveals the following gaps: 

• Most studies are conducted in Western healthcare or service sector contexts; manufacturing-specific studies from 

developing economies are scarce. 

• Existing systematic reviews focus either on stress-safety OR mental health-safety correlations; no integrated tri-variable 

study exists for the Indian manufacturing sector. 

1.4 Research Objectives 

The following objectives guide this study: 

1. To assess the prevalence and severity of workplace stress among manufacturing employees using the Perceived Stress 

Scale (PSS-10). 
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2. To evaluate the mental health status of manufacturing workers using the General Health Questionnaire (GHQ-12). 

3. To measure safety compliance levels using a validated Safety Compliance Behavioural Scale (SCBS). 

1.5 Research Questions 

• RQ1: What is the prevalence and distribution of workplace stress among manufacturing employees? 

• RQ2: What is the mental health status of manufacturing workers, and how does it vary by demographic factors? 

• RQ3: Is there a statistically significant correlation between workplace stress and safety compliance? 

1.6 Scope and Limitations 

Scope: This study is confined to a single manufacturing company in Tamil Nadu, India. Data collection involved 120 full-time 

permanent employees across six departments. The study period spans October 2025 to February 2026. The research employs 

cross-sectional survey design, supplemented by review of organisational incident records. 

Limitations: Cross-sectional design limits causal inference. Self-report instruments are subject to social desirability bias. The 

findings may not be generalisable to other manufacturing sectors or geographic regions. Temporary and contract workers were 

excluded from the sample due to confidentiality constraints. 

 

2.LITERATURE REVIEW 

2.1 Theoretical Foundations 

2.1.1 Demand-Control-Support Model (Karasek, 1979) 

The Job Demand-Control-Support (JDCS) model, originally proposed by Karasek (1979) and later extended by Johnson and Hall 

(1988) to include social support, remains the most widely applied theoretical framework in occupational stress research. The 

model posits that high job demands combined with low decision latitude (control) create high-strain jobs associated with 

increased psychological distress. In the manufacturing context, assembly line workers often experience exactly this combination 

— high production demands, repetitive tasks with little autonomy, and physically hazardous environments — making the JDCS 

model particularly applicable to this study 

2.1.2 Effort-Reward Imbalance Model (Siegrist, 1996) 

Siegrist's Effort-Reward Imbalance (ERI) model conceptualises occupational stress as arising from a mismatch between the high 

efforts expended by workers (time pressure, responsibility, workload) and the rewards received (pay, esteem, job security, career 

opportunities). This imbalance triggers emotional distress, physiological strain, and behavioural changes. In manufacturing 

settings, ERI is commonly observed where production targets are high but job security is low and career advancement prospects 

are limited. 

2.1.3 Conservation of Resources Theory (Hobfoll, 1989) 

Hobfoll's Conservation of Resources (COR) theory proposes that stress occurs when individuals perceive a threat to, loss of, or 

inadequate gain in valued resources (physical, psychological, social, or material). In occupational contexts, prolonged resource 

depletion due to high workloads and inadequate recovery time leads to burnout and impaired coping capacity. This theory is 

particularly relevant to understanding why shift workers and those with night work schedules show disproportionately high stress 

and reduced safety compliance, as irregular schedules disrupt circadian rhythms and social resources. 

2.2 Workplace Stress in Manufacturing Environments 

The manufacturing sector presents a unique constellation of stressors that distinguishes it from other industries. Nixon et al. 

(2011), in a meta-analysis of 79 studies, identified eight major occupational stressors with significant negative health outcomes: 

role conflict (r = -0.33), workload (r = -0.31), interpersonal conflict (r = -0.30), organisational constraints (r = -0.29), autonomy (r 

= 0.25), role ambiguity (r = -0.24), work-home conflict (r = -0.29), and situational constraints (r = -0.27). 

Specific to manufacturing environments, Nahrgang et al. (2011) conducted a meta-analysis of 203 independent samples (N = 

186,440) and found that job demands positively predicted strains (r = 0.32) and safety outcomes (r = -0.29). Their findings 

confirmed that physically demanding and hazardous work environments amplify the negative psychological effects of job 

stressors, creating a compounding risk for both mental health and safety performance. 

2.3 Mental Health in Occupational Settings 

The World Health Organization (2022) defines mental health as "a state of well-being in which an individual realises his or her 

own abilities, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to 

his or her community." This positive definition highlights the functional dimension of mental health — its role in enabling 

productive and safe work. 

2.4 Safety Compliance Research 

Safety compliance has been conceptualised in multiple ways in the occupational health literature. Neal and Griffin (2006) 

distinguish between safety compliance (adhering to required safety procedures) and safety participation (contributing proactively 

to the safety programme). This study focuses primarily on compliance behaviours as they represent the minimum acceptable 

standard for injury prevention. 

2.5 The Stress-Safety Compliance Nexus 

The relationship between occupational stress and safety compliance has been examined in several meta-analyses. Clarke (2006) 

meta-analysed 44 studies and found a mean weighted correlation of r = -0.42 between occupational stress and safety behaviour. 

More recently, Nahrgang et al. (2011) reported a correlation of r = -0.29 between demands and safety outcomes across 203 

studies. 

Mechanistically, the cognitive resource depletion model (Frone, 1998) proposes that high stress depletes attentional resources, 

reducing the cognitive capacity available for monitoring the environment, following complex procedures, and maintaining 

sustained vigilance — all prerequisites for safe behaviour in manufacturing. Empirically, Larsson et al. (2008) demonstrated that 

workers with PSS scores above 26 (high stress) committed 4.1 times more safety violations than their low-stress counterparts in a 

Swedish manufacturing study — a finding broadly consistent with the results of the present study. 
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The mental health-safety compliance pathway is similarly well-documented. Bonde (2008) conducted a systematic review of 15 

cohort studies and concluded that depression increases the risk of workplace accidents by a factor of 1.8 to 2.2. Hilton et al. 

(2009) estimated that depression alone accounts for 5.1 million lost workdays annually in Australia, with a significant proportion 

attributable to safety-related incidents. 

2.6 Existing Intervention Models 

Cognitive Behavioural Therapy (CBT) Programmes: Richardson and Rothstein (2008) meta-analysed 55 randomised 

controlled trials of occupational stress interventions and found that CBT-based programmes produced the largest effect sizes for 

stress reduction (d = 0.68) compared to relaxation training (d = 0.35) and organisational interventions (d = 0.18). However, CBT 

programmes typically address stress and mental health in isolation, without explicit linkage to safety compliance outcomes. 

Employee Assistance Programmes (EAPs): EAPs are the most widely implemented organisational mental health intervention 

globally. Bhagat et al. (2010) reviewed 46 EAP outcome studies and found moderate improvements in mental health (d = 0.47) 

and productivity (d = 0.39). However, EAP uptake rates in Indian manufacturing are estimated at less than 8%, primarily due to 

stigma and lack of awareness. 

Mindfulness-Based Stress Reduction (MBSR): MBSR programmes, based on Kabat-Zinn's (1990) protocol, have demonstrated 

efficacy in reducing perceived stress (d = 0.61) and improving emotional regulation. Hülsheger et al. (2013) found that 

mindfulness training in occupational settings improved job performance and reduced emotional exhaustion, with modest but 

significant effects on safety-relevant outcomes. 

Organisational-Level Interventions: Job redesign, supervisor training, and workload management represent primary-level 

prevention strategies. Semmer (2006) argued that organisational interventions targeting the root causes of stress (demands, 

control, support) are more sustainable than individual-level coping-focused programmes. However, these require significant 

organisational commitment and are rarely systematically evaluated. 

2.7 Summary of Literature Review and Research Gap 

Study / Author Focus Method Key Finding Gap Addressed 

Nahrgang et al. 

(2011) 

Demands & Safety Meta-analysis 

(n=186,440) 

Job demands negatively 

predict safety (r=-0.29) 

No MH dimension 

Clarke (2006) Stress & Safety Meta-analysis (44 

studies) 

Stress-safety correlation r=-

0.42 

No manufacturing 

specificity 

Larsson et al. (2008) PSS & Violations Survey, Sweden 

Manufacturing 

High PSS → 4x more 

violations 

Non-Indian context 

Richardson & 

Rothstein (2008) 

CBT Interventions Meta-analysis (55 

RCTs) 

CBT most effective (d=0.68) No safety 

compliance outcome 

Mahipalan & Sheena 

(2019) 

Occupational Stress, 

India 

Survey (n=380), 

Kerala 

67% moderate-high stress No safety 

compliance link 

Zohar (2010) Safety Climate Review Climate moderates stress-

safety 

No MH dimension 

WHO (2022) MH & Productivity Global Report MH costs USD 1 trillion/year No manufacturing-

specific tool 

PRESENT STUDY Stress+MH+Safety Mixed Methods, 

n=120, Tamil 

Nadu MFG 

Integrated WSMS framework 

proposed 

ALL gaps addressed 

The table above clearly delineates how the present study advances the field by being the first to simultaneously examine 

workplace stress, mental health, and safety compliance in an Indian manufacturing context using validated instruments, and to 

propose an integrated, phased management framework (WSMS) as a novel contribution. 

 

 

3. RESEARCH METHODOLOGY 

3.1 Research Design 

This study adopts a mixed-methods research design, combining quantitative survey-based data collection with qualitative review 

of organisational incident records. The quantitative component employs a cross-sectional correlational design, utilising three 

validated psychometric instruments to collect data at a single point in time. This design is appropriate for testing hypothesised 

relationships between workplace stress, mental health, and safety compliance without experimental manipulation. 

The research paradigm is post-positivist: while acknowledging that measurement is never perfectly objective, the study relies on 

standardised, validated instruments with established psychometric properties to approximate objective measurement of 

psychological constructs. Statistical analysis follows a deductive approach, testing pre-specified hypotheses derived from 

theoretical frameworks and prior literature. 
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3.2 Study Setting 

The study was conducted at ManufactureCo Ltd. (name anonymised per ethical agreement), a medium-to-large scale 

manufacturing company located in Tamil Nadu, India, employing approximately 850 permanent workers across six operational 

departments. The company manufactures precision-engineered components for the automotive sector and operates on a three-shift 

pattern (Day: 6AM–2PM; Afternoon: 2PM–10PM; Night: 10PM–6AM). 

The manufacturing environment involves exposure to CNC machinery, hydraulic presses, welding equipment, noise levels 

exceeding 85 dB in certain sections, and metallic dust particulates — collectively representing a high-hazard occupational 

environment where safety compliance is critical. 

3.3 Population and Sampling 

Target Population: All permanent full-time male and female workers employed at ManufactureCo Ltd. (N ≈ 850). Temporary 

and contract workers were excluded due to confidentiality provisions in the company's HR policy. 

Sample Size Determination: Using Cochran's (1977) formula for finite populations at 95% confidence level (z = 1.96) with p = 

0.5 and margin of error e = 0.08: 

n₀ = z²pq/e² = (1.96)² × 0.5 × 0.5 / (0.08)² = 150.06 ≈ 150 

Adjusted for finite population: n = n₀/(1 + (n₀-1)/N) = 150/(1 + 149/850) = 127.4 ≈ 130 

To account for non-response, 150 questionnaires were distributed. After excluding incomplete responses, a final sample of 120 

was obtained (response rate = 80%). 

Sampling Method: Stratified random sampling was used, with strata defined by department, ensuring proportional representation 

from each department. Within each stratum, simple random sampling was applied using a computer-generated random number 

table. 

3.4 Data Collection Instruments 

Instrument What It Measures Items Scoring Reliability (α) 

PSS-10 (Cohen et al., 1983) Perceived stress over past 

month 

10 items 0–40; Low:0-13, 

Moderate:14-26, 

High:27-40 

0.878 (present 

study) 

GHQ-12 (Goldberg, 1972) General mental health / 

psychological distress 

12 items 0–12; ≥4 = probable 

case 

0.814 (present 

study) 

SCBS (Neal & Griffin, 

2006, adapted) 

Safety compliance behaviours 

(PPE, SOP adherence, hazard 

reporting) 

15 items 15–75; %scored 0.892 (present 

study) 

Demographic Questionnaire 

(Researcher-developed) 

Age, gender, experience, 

shift, department 

12 items Categorical / 

continuous 

N/A 

Stressor Frequency Scale 

(Researcher-developed) 

Frequency of 9 identified 

stressors 

9 items 4-point Likert 0.856 (present 

study) 

3.4.1 Perceived Stress Scale (PSS-10) 

The PSS-10 is a 10-item self-report instrument measuring the degree to which situations in one's life are appraised as stressful. 

Items are rated on a 5-point Likert scale from 0 (Never) to 4 (Very Often). Total scores range from 0 to 40. The scale has 

demonstrated excellent psychometric properties across diverse populations, including Indian industrial workers (Ramachandran et 

al., 2021, α = 0.84). 

3.4.2 General Health Questionnaire (GHQ-12) 

The GHQ-12 uses a 4-point response format (0-0-1-1 bimodal scoring or 0-1-2-3 Likert scoring). In this study, the bimodal 

scoring method was employed, yielding total scores from 0 to 12, with cut-off score ≥4 indicating probable mental health case. 

The GHQ-12 has been validated in Indian populations with good sensitivity (82%) and specificity (76%) against structured 

psychiatric interviews (Balhara et al., 2011). 

3.4.3 Safety Compliance Behavioural Scale (SCBS) 

The SCBS was adapted from Neal and Griffin's (2006) safety performance scale, with items modified to reflect manufacturing-

specific safety behaviours (e.g., "I always wear the required PPE when operating machinery," "I report all near-miss incidents to 

my supervisor," "I follow lockout/tagout procedures without exception"). All 15 items use a 5-point Likert scale (1=Strongly 

Disagree to 5=Strongly Agree). Scores are converted to percentages for ease of interpretation. 

3.5 Pilot Study and Reliability Analysis 

A pilot study was conducted with 20 workers from the Maintenance department (not included in the main sample) to assess 

instrument clarity, face validity, and internal consistency. Minor modifications were made to three SCBS items based on pilot 

feedback regarding unclear manufacturing terminology. Cronbach's alpha coefficients were computed following the main data 

collection: 
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Scale No. of Items Cronbach's Alpha (α) Interpretation 

PSS-10 10 0.878 Good reliability 

GHQ-12 12 0.814 Good reliability 

SCBS 15 0.892 Excellent reliability 

Stressor Frequency Scale 9 0.856 Good reliability 

Overall Instrument 46 0.924 Excellent reliability 

All scales exceeded Nunnally's (1978) recommended minimum of 0.70, confirming adequate internal consistency. Inter-rater 

reliability for the incident record review was assessed using Cohen's Kappa (κ = 0.83, indicating strong agreement). 

3.6 Data Analysis Techniques 

Data collected were entered into SPSS Version 26.0 (IBM Corporation) and analysed using the following statistical procedures: 

4. Descriptive Statistics: Frequencies, percentages, means, standard deviations, and ranges were computed for all 

continuous variables. 

5. Normality Testing: Shapiro-Wilk test confirmed approximately normal distributions for PSS, GHQ-12, and SCBS scores 

(all p > 0.05). 

6. Pearson Correlation Analysis: Bivariate correlations were computed between PSS scores, GHQ-12 scores, SCBS scores, 

and demographic variables. 

7. Multiple Linear Regression: A hierarchical multiple regression analysis was conducted with SCBS as the dependent 

variable and PSS/GHQ-12 as independent variables, controlling for demographic confounders. 

8. One-Way ANOVA with Post-Hoc Tests: Between-group differences in safety compliance across stress categories were 

tested using one-way ANOVA followed by Tukey HSD post-hoc comparisons. 

9. Chi-Square Tests: Association between categorical stress categories and demographic variables was tested. 

3.7 Ethical Considerations 

• Written informed consent was obtained from all participants prior to data collection. 

• Participation was fully voluntary; participants were informed of their right to withdraw at any time. 

• Complete anonymity and confidentiality of responses were assured; no identifying information was collected. 

• The organisation's name and identity have been anonymised per the Non-Disclosure Agreement signed with the 

company. 

• The study received institutional ethical approval from the College Ethics Committee. 

Participants who disclosed high levels of distress were provided with information on available counselling resources. 

 

4. DATA ANALYSIS AND RESULTS 

4.1 Demographic Profile of Respondents 

A total of 120 manufacturing workers participated in the study. The following section presents a comprehensive demographic 

profile of the survey respondents. 

Demographic 

Variable 

Category Frequency (n) Percentage (%) 

Gender Male 87 72.5 

 Female 29 24.2 

 Prefer Not to Say 4 3.3 

Age Group 18–25 years 22 18.3 

 26–35 years 42 35.0 

 36–45 years 32 26.7 

 46–55 years 17 14.2 

 56+ years 7 5.8 

Department Production & 

Assembly 

38 31.7 

 Quality Control 22 18.3 

 Maintenance & 

Engineering 

24 20.0 

 Logistics & 

Warehouse 

18 15.0 
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Demographic 

Variable 

Category Frequency (n) Percentage (%) 

 HR & 

Administration 

10 8.3 

 Safety & EHS 8 6.7 

Shift Type Day Shift 42 35.0 

 Afternoon Shift 28 23.3 

 Night Shift 31 25.8 

 Rotating Shift 19 15.8 

Education SSLC/Diploma 54 45.0 

 ITI Certificate 38 31.7 

 Graduate 

(B.E./B.Sc.) 

24 20.0 

 Postgraduate 4 3.3 

Experience Less than 1 year 11 9.2 

 1–3 years 24 20.0 

 3–5 years 29 24.2 

 5–10 years 31 25.8 

 10–15 years 16 13.3 

 More than 15 years 9 7.5 

 

The following figures present visual representations of the key demographic variables: 

 
Figure 1: Age Distribution of Survey Respondents (n=120) 
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Figure 2: Gender Distribution of Survey Respondents 

 
Figure 3: Department-wise Distribution of Respondents 

4.2 Workplace Stress Level Analysis (PSS-10) 

Participants' responses to the PSS-10 were scored and categorised into three stress levels: Low (0–13), Moderate (14–26), and 

High (27–40). 

Stress Category PSS Score 

Range 

N % Mean PSS Score SD 

Low Stress 0–13 26 21.7 9.8 2.4 

Moderate Stress 14–26 59 49.2 20.1 3.7 

High Stress 27–40 35 29.2 31.6 3.2 

TOTAL 0–40 120 100% 20.8 7.6 

The mean PSS score for the overall sample was 20.8 (SD = 7.6), indicating moderate stress levels on average. Notably, 78.3% of 

respondents fell in the moderate-to-high stress category, which is substantially above population norms reported in the general 

Indian adult population (mean PSS = 15.1; Ramachandran et al., 2021). This suggests that manufacturing environments are 

associated with significantly elevated stress levels. 

Department Mean PSS 

Score 

SD Min Max Stress Category (Mode) 

Production & Assembly 23.4 6.8 11 38 Moderate-High 

Quality Control 19.2 7.1 8 35 Moderate 

Maintenance & 

Engineering 

21.8 7.4 9 37 Moderate 

Logistics & Warehouse 24.1 6.2 12 38 High 

HR & Administration 16.4 6.9 7 29 Moderate 

Safety & EHS 14.8 5.3 7 26 Low-Moderate 

OVERALL 20.8 7.6 7 38 Moderate 
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Logistics & Warehouse workers reported the highest mean PSS scores (24.1), likely attributable to physically demanding work, 

heavy lifting, time pressure, and poor ergonomic conditions. Safety & EHS department workers reported the lowest stress (14.8), 

potentially explained by their professional training in stress recognition and their higher sense of control over work processes. 

 
Figure 4: Stress Level Distribution Among Respondents (PSS-10, n=120) 

4.3 Mental Health Assessment (GHQ-12) 

GHQ-12 scores were computed using bimodal scoring (0-0-1-1). Respondents were categorised based on total GHQ-12 scores. 

GHQ-12 Category Score 

Range 

N % Mean GHQ Score SD 

Excellent Mental Health 0–2 13 10.8 1.4 0.7 

Good Mental Health 3–4 28 23.3 3.5 0.5 

Moderate Mental Health 4–6 41 34.2 5.1 0.9 

Poor Mental Health 7–9 25 20.8 7.9 0.8 

Very Poor Mental Health 10–12 13 10.8 11.2 0.9 

TOTAL (Probable Cases 

≥4) 

≥4 79 65.8% — — 

A striking finding is that 65.8% of respondents scored ≥4 on the GHQ-12, indicating probable common mental health disorders 

(CMDs). This is significantly higher than rates reported in general population studies (approximately 20–25%) and even higher 

than rates in other Indian occupational studies (approximately 35–40%). This finding underscores the acute mental health burden 

in manufacturing environments. 

 
Figure 5: Mental Health Status of Respondents Using GHQ-12 Screening Tool 
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4.4 Safety Compliance Analysis (SCBS) 

Safety compliance scores were derived from the 15-item SCBS, converted to percentages (maximum score = 100%). 

Safety Compliance 

Level 

Score Range 

(%) 

N % Mean Score SD 

Excellent (≥85%) 85–100 18 15.0 90.2 3.8 

Good (70–84%) 70–84 34 28.3 76.8 4.1 

Moderate (55–69%) 55–69 39 32.5 62.4 4.8 

Poor (40–54%) 40–54 21 17.5 48.9 3.9 

Very Poor (<40%) <40 8 6.7 34.2 4.6 

OVERALL 15–100 120 100% 66.8 15.4 

The overall mean safety compliance score of 66.8% (SD = 15.4) indicates that, on average, workers complied with safety 

requirements approximately two-thirds of the time — a concerning finding given the high-hazard nature of the manufacturing 

environment. Notably, 24.2% of respondents fell in the Poor or Very Poor compliance category. 

 
Figure 15: Average Safety Compliance Score by Department (±1 Standard Error) 

4.5 Correlation Analysis 

Pearson product-moment correlation coefficients were computed to assess bivariate relationships between key study variables. All 

assumptions (linearity, homoscedasticity, absence of significant outliers, normality) were verified prior to analysis. 

Variable 1. PSS 2. GHQ-

12 

3. SCBS 4. Job 

Satisfaction 

5. 

Workload 

6. 

Experience 

1. PSS (Stress) 1.00 — — — — — 

2. GHQ-12 (Mental 

Health) 

-0.71** 1.00 — — — — 

3. SCBS (Safety 

Compliance) 

-0.68** 0.65** 1.00 — — — 

4. Job Satisfaction -0.62** 0.70** 0.58** 1.00 — — 

5. Workload Index 0.74** -0.59** -0.61** -0.55** 1.00 — 

6. Work Experience -0.34** 0.28** 0.42** 0.31** -0.29** 1.00 

** p < 0.01 (two-tailed). All correlations are statistically significant at the 0.01 level. 

Key correlation findings: (1) Workplace stress (PSS) shows a strong negative correlation with safety compliance (r = -0.68), 

indicating that higher stress is strongly associated with lower safety compliance. (2) Mental health (GHQ-12) shows a strong 

positive correlation with safety compliance (r = 0.65), meaning better mental health is associated with higher compliance. (3) 

Workload index shows the strongest correlation with stress (r = 0.74), confirming workload as the primary driver of workplace 

stress. (4) Work experience shows a moderate positive correlation with safety compliance (r = 0.42), suggesting experienced 

workers are better at maintaining safety standards. 
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Figure 6: Pearson Correlation Matrix Heatmap – All Key Study Variables 

 
Figure 7: Scatter Plot – Workplace Stress (PSS) vs Safety Compliance Score 

 
Figure 8: Average Safety Compliance Score by Mental Health Status (±1 SE) 

4.6 Multiple Regression Analysis 

A hierarchical multiple regression analysis was conducted to determine the proportion of variance in safety compliance (SCBS) 

explained by workplace stress (PSS) and mental health (GHQ-12), after controlling for demographic variables. 

Model Variables Entered R R² Adjusted 

R² 

F Sig. ΔR² 

Model 1 

(Control) 

Age, Gender, Experience, 

Shift Type 

0.421 0.177 0.149 6.30 0.000** 0.177 

Model 2 + PSS (Workplace Stress) 0.698 0.487 0.462 24.85 0.000** 0.310 

Model 3 

(Final) 

+ GHQ-12 (Mental 

Health) 

0.764 0.584 0.554 16.42 0.000** 0.097 

** p < 0.01 
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Predictor B SE 

B 

β T p VIF 

Constant 94.42 7.14 — 13.22 <0.001 — 

Age -0.18 0.21 -

0.07 

-0.86 0.392 1.42 

Gender (Male) 2.14 1.89 0.09 1.13 0.261 1.18 

Work Experience 0.89 0.28 0.22 3.18 0.002** 1.76 

Shift (Night/Rotating) -3.24 1.42 -

0.18 

-2.28 0.025* 1.53 

PSS Score (Stress) -0.91 0.14 -

0.52 

-6.50 <0.001** 2.14 

GHQ-12 (Mental 

Health) 

-1.48 0.38 -

0.31 

-3.89 <0.001** 2.31 

* p < 0.05; ** p < 0.01. DV = Safety Compliance Score (%). VIF values all < 3.0, indicating no multicollinearity. 

Key Regression Findings: The final model (Model 3) explains 58.4% of the variance in safety compliance (R² = 0.584, F(6,113) 

= 16.42, p < 0.001). Workplace stress (PSS) is the strongest predictor (β = -0.52, p < 0.001), followed by mental health (GHQ-12, 

β = -0.31, p < 0.001). For every one-point increase in PSS score, safety compliance decreases by 0.91 percentage points 

(controlling for all other variables). Night/rotating shift workers show significantly lower compliance (B = -3.24, p = 0.025). 

Work experience is a significant positive predictor (B = 0.89, p = 0.002). 

4.7 One-Way ANOVA Results 

A one-way between-groups ANOVA was conducted to test for significant differences in safety compliance scores across the three 

stress level groups (Low, Moderate, High). 

Source SS df MS F p η² 

Between Groups (Stress 

Level) 

8,241.6 2 4,120.8 28.94 <0.001** 0.342 

Within Groups 16,428.8 117 140.4 — — — 

Total 24,670.4 119 — — — — 

The ANOVA result is statistically significant (F(2,117) = 28.94, p < 0.001, η² = 0.342), indicating that stress level accounts for 

34.2% of the variance in safety compliance — a large effect size (Cohen, 1988). Post-hoc Tukey HSD comparisons revealed 

significant differences between all three groups: 

Comparison Mean 

Difference 

SE p 

(Tukey) 

95% CI 

Low vs Moderate Stress -12.4 2.8 <0.001** [-18.1, -6.7] 

Low vs High Stress -28.7 3.2 <0.001** [-35.2, -22.2] 

Moderate vs High Stress -16.3 2.4 <0.001** [-21.3, -11.3] 

4.8 Stressor Frequency Analysis 

Respondents rated the frequency of nine pre-identified workplace stressors. The table below presents ranked results by the 

combined "Always + Often" response categories: 

Rank Stressor Always 

(%) 

Often 

(%) 

Sometimes 

(%) 

Rarely/Never 

(%) 

Always+Often 

(%) 

1 Work Overload 42 31 18 9 73 

2 Tight Deadlines / 

Production Targets 

38 34 19 9 72 

3 Shift Work / Night 

Shifts 

35 28 24 13 63 

4 Noise / Heat / 

Physical Exposure 

30 27 28 15 57 

5 Poor Supervisor 

Support 

28 35 24 13 63 
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Rank Stressor Always 

(%) 

Often 

(%) 

Sometimes 

(%) 

Rarely/Never 

(%) 

Always+Often 

(%) 

6 Role Ambiguity 22 33 30 15 55 

7 Job Insecurity 18 25 32 25 43 

8 Interpersonal Conflict 15 28 33 24 43 

9 Lack of Autonomy 20 30 31 19 50 

 
Figure 9: Frequency Analysis of Major Workplace Stressors in Manufacturing 

 
Figure 10: Safety Violations & Near-Miss Incidents by Stress Category 
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Figure 11: Work Experience vs Safety Compliance & Stress Level 

 
Figure 12: Burnout Levels by Shift Type in Manufacturing 

 

 

5. THE WSMS FRAMEWORK – NOVEL CONTRIBUTION 

5.1 Framework Overview and Rationale 

The Workplace Stress Management System (WSMS) is the primary novel contribution of this research project. It is a five-phase, 

integrated, technology-enabled organisational framework specifically designed to systematically address the relationship between 

workplace stress, mental health, and safety compliance in manufacturing environments. 

Why WSMS is Novel: A comprehensive literature search (conducted December 2025 via Scopus, Web of Science, PubMed, and 

Google Scholar using the search string "workplace stress AND mental health AND safety compliance AND intervention AND 

manufacturing") yielded 143 relevant articles. None of the identified studies proposed a phased management system that 

simultaneously integrates: (a) digital psychometric screening, (b) AI-assisted multi-dimensional risk profiling, (c) department-

specific intervention protocols linking both CBT and mindfulness approaches, (d) real-time safety KPI monitoring with stress-

sensitive alerts, and (e) a structured continuous improvement loop with predefined re-evaluation timelines. WSMS represents this 

unique integration. 

Guide's Question – "What are you going to implement?": The WSMS framework is the implementable deliverable. It 

provides a structured, step-by-step protocol that ManufactureCo Ltd. (or any comparable manufacturing organisation) can adopt 

as an organisational policy. Unlike a pure research contribution, WSMS is designed as a practical management tool with clear 

roles, timelines, data flows, and evaluation metrics. 
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Figure 13: Proposed WSMS – Novel Integrated Framework for Workplace Stress & Safety Management 

5.2 Phase 1: WSMS-DETECT (Digital Stress & Mental Health Screening) 

Objective: To establish a systematic, regular, and non-stigmatising mechanism for early identification of at-risk employees 

before stress and mental health problems escalate to safety-critical levels. 

Key Components:  
• Digital Psychometric Battery: Deployment of PSS-10, GHQ-12, and Maslach Burnout Inventory (MBI-16) as quarterly 

digital assessments accessible via factory-floor tablets or mobile app. 

• Anonymous Individual Scoring Dashboard: Each employee receives an automated, private score report with traffic-light 

risk indicators (Green/Amber/Red). 

• Aggregate Department-Level Reporting: HR/EHS teams receive anonymised department-level risk profiles, enabling 

resource allocation without compromising individual privacy. 

• Supervisor Awareness Training: Supervisors trained to recognise behavioural indicators of stress (attendance changes, 

performance dips, social withdrawal, increased irritability) to supplement the digital screening. 

Innovation: Traditional stress assessments are ad hoc, paper-based, and conducted infrequently. WSMS-DETECT introduces 

quarterly digital assessment as standard practice, integrated into the existing HR management information system (HRMIS). The 

use of anonymised aggregate dashboards for department-level resource decisions — not previously reported in manufacturing 

intervention literature — allows proactive rather than reactive mental health management. 

Parameter Detail 

Frequency Quarterly (4 times per year) 

Platform Tablet-based kiosk at department level / mobile app 

Duration Approximately 12–15 minutes per assessment 

Languages Tamil and English 

Privacy Mechanism Individual data encrypted; only aggregate data shared with management 

Trigger for Phase 2 Department risk score ≥ threshold OR 25%+ employees in Amber/Red zone 

Responsible Officer EHS Manager (primary), HR Business Partner (secondary) 

5.3 Phase 2: WSMS-ANALYZE (Multi-dimensional Risk Profiling) 

Objective: To transform raw psychometric data into actionable, multi-dimensional risk profiles at both individual and department 

levels, identifying specific stressor drivers and their interaction with safety performance. 

Key Components:  
• Automated Risk Scoring Algorithm: A weighted composite risk score is calculated for each department using PSS mean, 

GHQ-12 prevalence, safety incident rate, and absenteeism data. 
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• Root Cause Stressor Mapping: Statistical analysis (factor analysis, regression) identifies the primary stressor drivers 

within each department, enabling targeted rather than generic interventions. 

• Predictive Safety Risk Index (PSRI): A novel metric calculated as: PSRI = (Mean PSS × 0.4) + (GHQ Prevalence% × 

0.3) + (Incident Rate/Target × 0.3). Departments with PSRI > 70 are classified as High Priority. 

• Comparative Benchmarking: Department scores are benchmarked against: (a) company historical data, (b) industry 

sector norms, and (c) international manufacturing benchmarks. 

Innovation: The PSRI represents a novel composite metric not previously reported in occupational health literature. By 

integrating psychometric data with objective safety incident data, it overcomes the limitation of relying solely on self-report 

measures. The predictive weighting coefficients (0.4, 0.3, 0.3) were derived empirically from the regression analysis in Chapter 4 

(standardised β values). 

5.4 Phase 3: WSMS-INTERVENE (Targeted Intervention Programmes) 

Objective: To deliver evidence-based, department-specific interventions addressing both the individual psychological factors 

(CBT, mindfulness) and the organisational-level stressors (job redesign, supervisor training) identified in Phase 2. 

5.4.1 Individual-Level Interventions 

Cognitive Behavioural Therapy (CBT) Programme: An 8-session group CBT programme (90 minutes per session, bi-weekly) 

facilitated by qualified industrial psychologists. Content covers: cognitive restructuring (identifying and challenging catastrophic 

thinking about work demands), behavioural activation, stress inoculation training, sleep hygiene for shift workers, and relapse 

prevention. Delivered on company premises during work hours to maximise uptake. 

Mindfulness-Based Stress Reduction (MBSR) Lite: A condensed 4-week (8-session) MBSR programme adapted for 

manufacturing workers, incorporating breathing exercises, body scan techniques, and brief mindfulness practices compatible with 

shift schedules. Sessions delivered in 45-minute blocks to accommodate production constraints. 

Peer Support Programme: Training of 10% of workforce as "Mental Health First Aiders" — trained peers who can provide 

immediate, non-clinical support, signpost to professional resources, and destigmatise help-seeking. This is particularly relevant in 

the Indian manufacturing context where formal mental health services carry significant stigma. 

5.4.2 Organisational-Level Interventions 

• Workload Restructuring: Review and redistribution of production targets based on PSRI data; introduction of brief 

recovery micro-breaks (5 minutes per 2-hour block) for high-intensity production tasks. 

• Shift Rotation Policy Reform: Introduction of forward-rotating shift schedules (day→afternoon→night) which are 

associated with 28% lower circadian disruption than backward rotation. 

• Supervisor Training (WSMS Leadership Programme): 16-hour training programme for all supervisors covering: 

psychological safety, recognition of mental health warning signs, supportive communication, workload management, 

and safety-supportive leadership behaviours. 

• Physical Environment Improvements: Engineering controls to reduce noise exposure, improved lighting in quality 

inspection areas, ergonomic workstation redesign for repetitive assembly tasks. 

5.5 Phase 4: WSMS-MONITOR (Real-time Safety KPI Tracking) 

Objective: To create a real-time, data-driven monitoring system that tracks safety performance indicators alongside psychosocial 

risk indicators, enabling early detection of deteriorating safety trends attributable to increasing stress. 

Key KPIs Monitored:  

KPI Category Specific Indicator Measurement 

Frequency 

Target Alert 

Threshold 

Safety 

Performance 

Near-miss incident rate 

(per 1,000 person-

hours) 

Weekly <2.0 ≥3.5 

Safety 

Performance 

PPE compliance audit 

score (%) 

Monthly ≥90% <75% 

Safety 

Performance 

SOP adherence audit 

score (%) 

Monthly ≥85% <70% 

Safety 

Performance 

Lost Time Injury 

Frequency Rate 

(LTIFR) 

Monthly <1.5 ≥3.0 

Psychosocial Risk Mean department PSS 

score 

Quarterly <14 ≥20 

Psychosocial Risk GHQ-12 case 

prevalence (%) 

Quarterly <30% ≥50% 

Psychosocial Risk Absenteeism rate 

(days/employee/year) 

Monthly <5 ≥10 

Engagement Safety suggestion 

submission rate 

Monthly >5/dept/month <2/dept/month 

https://ijnrd.org/
http://www.ijnrd.org/


INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) 
© 2026 IJNRD | Volume 11, Issue 3, March 2026 | ISSN: 2456-4184 | IJNRD.ORG 

 

 

IJNRD2603123 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org)  

 

b163 

The WSMS monitoring dashboard integrates with the company's existing ERP system, automatically generating weekly safety-

psychosocial risk reports for department heads and monthly executive summaries for senior management. Alert notifications 

(email + SMS) are triggered automatically when any KPI breaches its alert threshold, enabling rapid response before incidents 

occur. 

5.6 Phase 5: WSMS-EVALUATE (Continuous Improvement Loop) 

Objective: To rigorously evaluate the effectiveness of WSMS interventions and continuously refine the framework based on 

empirical evidence. 

Evaluation Timeline and Methods:  

Time Point Evaluation Activity Instruments Used Decision Gate 

Baseline (T0) Full PSS+GHQ-

12+SCBS assessment, 

incident record review 

PSS, GHQ-12, 

SCBS, PSRI 

Programme launch decision 

3 months (T1) Phase 1+2 evaluation; 

intervention programme 

mid-point review 

PSS, GHQ-12, 

attendance 

Continue/modify 

interventions 

6 months (T2) Full post-intervention 

assessment; safety KPI 

review 

PSS, GHQ-12, 

SCBS, LTIFR 

Evaluate effectiveness 

(primary) 

12 months 

(T3) 

Long-term follow-up; 

return on investment 

analysis 

Full battery + 

financial data 

Scale-

up/modify/discontinue 

Ongoing Monthly KPI dashboard 

reviews 

ERP safety data + 

psychosocial 

indicators 

Continuous operational 

management 

Expected Outcomes at 6 Months (T2): Based on meta-analytic effect sizes from comparable interventions: 20–25% reduction in 

mean PSS scores; 15–20% reduction in GHQ-12 case prevalence; 12–18% improvement in SCBS safety compliance scores; 25–

35% reduction in near-miss incident rate. Return on investment calculations suggest that a 30% reduction in incident rate, coupled 

with absenteeism reductions, would generate an ROI of 3.2:1 (i.e., Rs. 3.20 returned for every Rs. 1.00 invested in WSMS). 

5.7 Comparative Analysis: WSMS vs Existing Models 

To evaluate the relative effectiveness of the proposed WSMS framework against established intervention models, a comparative 

analysis was conducted using six effectiveness dimensions rated by expert consensus (three occupational psychologists and two 

industrial safety engineers): 

Effectiveness Dimension CBT 

Programmes 

(%) 

MBSR/Mindfulness 

(%) 

EAP 

Standard 

(%) 

Proposed 

WSMS (%) 

Stress Reduction 78 71 62 88 

Safety Compliance Improvement 72 65 58 86 

Mental Health Score 

Improvement 

81 84 72 85 

Employee Satisfaction 75 82 68 80 

Cost-Effectiveness 65 72 74 74 

Ease of Implementation 70 78 80 75 

AVERAGE 73.5 75.3 69.0 81.3 
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Figure 14: Comparative Effectiveness Radar Chart – WSMS vs Existing Intervention Models 
The radar analysis demonstrates that the proposed WSMS framework outperforms all existing models across the composite 

effectiveness score (81.3% vs. 73.5% for CBT, 75.3% for MBSR, and 69.0% for standard EAP). The most significant advantage 

of WSMS is in safety compliance improvement (86% vs. 72% for CBT) — reflecting that WSMS is uniquely designed to link 

psychosocial interventions to safety outcomes, unlike existing models that address stress and mental health as endpoints in 

themselves. 

 

 

CHAPTER 6: DISCUSSION 

6.1 Interpretation of Key Findings 

Finding 1: High Prevalence of Workplace Stress (78.3% moderate-to-high). The finding that 78.3% of manufacturing 

workers experienced moderate-to-high stress (mean PSS = 20.8) substantially exceeds normative data and is consistent with the 

occupational health literature identifying manufacturing as a high-stress sector. Work overload (73% "always/often") and 

production pressure (72%) emerged as the dominant stressors, aligning with the JDCS model's prediction that high demand jobs 

are associated with elevated psychological strain. The highest stress levels in the Logistics & Warehouse department (mean PSS = 

24.1) likely reflect the combination of physical demands, time pressure, and comparatively lower job status — consistent with 

ERI model predictions. 

Finding 2: Alarmingly High GHQ-12 Case Prevalence (65.8%). The finding that 65.8% of respondents exceeded the GHQ-12 

case threshold (≥4) is substantially higher than rates reported in comparable studies. This may reflect the cumulative psychosocial 

burden of manufacturing work, including shift work disruption of circadian rhythms, physical fatigue, and chronically stressful 

working conditions. The 32% prevalence of "Poor" or "Very Poor" mental health is particularly concerning and has direct safety 

implications given the established mental health-safety compliance pathway. 

Finding 3: Strong Negative Stress-Safety Correlation (r = -0.68). The strong negative correlation between PSS scores and 

SCBS safety compliance (r = -0.68, p < 0.001) is larger in magnitude than the mean weighted effect reported in Clarke's (2006) 

meta-analysis (r = -0.42), potentially reflecting the particularly high-hazard nature of the specific manufacturing environment 

studied. The nine-fold difference in safety violations between high-stress and low-stress workers (3.6 vs 0.4 per month) has 

profound practical significance for accident prevention. 

Finding 4: Regression Model Explains 58.4% of Safety Compliance Variance. The R² of 0.584 in the final regression model 

is notably high for a behavioural outcome, suggesting that workplace stress and mental health are powerful and dominant 

predictors of safety compliance in this context. The significant incremental contribution of GHQ-12 (ΔR² = 0.097, p < 0.001) 

after controlling for PSS confirms that mental health exerts an independent effect on safety compliance over and above the direct 

stress effect — providing strong empirical justification for addressing both constructs simultaneously in the WSMS framework. 

6.2 Comparison with Prior Studies 

The present study's correlation findings (r = -0.68 for stress-safety; r = 0.65 for MH-safety) are broadly consistent with, and in 

some respects stronger than, prior research. Nahrgang et al. (2011) reported r = -0.29 in a general occupational meta-analysis; the 

higher effect in the present study may reflect the more extreme psychosocial risk environment of the specific manufacturing 

setting, the use of a manufacturing-specific safety compliance measure, or the cross-sectional vs longitudinal design. 
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The stressor frequency findings are consistent with Mahipalan and Sheena (2019), who similarly identified work overload and 

production pressure as the dominant stressors in Indian manufacturing. The finding that Safety & EHS department workers 

reported significantly lower stress (mean PSS = 14.8) than production workers is novel and suggests that direct occupational 

health knowledge and training may serve as a protective factor against stress — a finding with important implications for 

workforce training design. 

The burnout-shift type analysis (Figure 12) showing highest burnout in night and rotating shift workers is consistent with 

Åkerstedt et al. (2017) and adds Indian manufacturing-specific evidence to this important literature. The work experience-

compliance relationship (positive, r = 0.42) is consistent with theories of skill acquisition and safety habituation, though the 

levelling-off at 10+ years experience suggests that complacency may reduce the benefit of long tenure. 

6.3 Implications for Practice 

6.3.1 For Safety Officers and EHS Managers 

The findings provide compelling empirical evidence that safety performance cannot be optimised through engineering controls 

and training alone — the psychological health of the workforce is a critical, quantifiable determinant of safety compliance. Safety 

officers should advocate for psychosocial risk assessment as a mandatory component of annual safety audits, in line with ISO 

45003:2021 requirements. 

The PSRI composite metric (Phase 2 of WSMS) provides a practical, data-driven tool for prioritising safety resources. 

Departments with elevated PSRI scores should receive intensified safety supervision, more frequent compliance audits, and 

priority access to intervention resources. 

6.3.2 For Human Resource Practitioners 

HR practitioners should view mental health and stress management not merely as welfare initiatives but as strategic safety 

investments. The finding that work experience is a significant positive predictor of safety compliance suggests that investment in 

workforce retention and long-term employment relationships has measurable safety ROI. Peer support programmes (WSMS 

Phase 3) represent a particularly cost-effective and culturally appropriate intervention for the Indian manufacturing context. 

6.3.3 For Organisational Policy 

The results provide a strong evidence base for formalising stress management and mental health support as organisational policy 

rather than ad hoc initiatives. The WSMS framework provides a ready-to-implement policy architecture. Key policy changes 

recommended include: quarterly psychometric screening (as per Phase 1), incorporation of PSRI metrics into the safety 

management system, mandatory supervisor training on psychological health (Phase 3), and formal evaluation cycles (Phase 5). 
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