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ABSTRACT 
 
 

The goal of this research was to develop and test a self-completed questionnaire 

for use in the routine assessment of work-related stress in a high-technology industrial 

organization. The initial phase of the study involved reviewing the existing literature to 

identify items and scales developed to assess workplace stress and strain. The initial item 

pool contained 92 items divided into 11 domains.  Through a process of content 

validation using focus group discussions, the item pool was reduced to a 38-item 

questionnaire covering eight domains: demands, control, support, role, relationships, 

rewards, change, and communications. These 38 items, along with other items included 

to enable psychometric testing, were converted to a web-based questionnaire. The entire 

workforce of the organization was invited to complete this questionnaire as part of the 

pilot study phase.  

Data from the pilot study were used to test scaling assumptions, evaluate the 

factor structure, estimate internal consistency reliability, and examine criterion and 

construct validity of the 38-item Workplace Climate Questionnaire. The distribution of 

responses to questionnaire items tended to be skewed, with more respondents scoring 

among the more positive categories. With the exception of the role and relationships 

scales, no substantial floor and ceiling effects were seen for all the other scales. Each of 

the 38-item Workplace Climate Questionnaire scales exhibited satisfactory internal-

consistency reliability estimates. Items within the demands, control, support, and role 
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scales loaded on the hypothesized scales, while items within the relationships, change, 

and rewards failed to load on the hypothesized scales.  

The pilot study provided support for criterion validity of the 38-item Workplace 

Climate Questionnaire. As hypothesized, individual scales in the questionnaire correlated 

positively with similar constructs in existing occupational stress instruments. The pilot 

study also provided support for construct validity of the questionnaire. The demands, 

control, support, relationships, rewards, and change scales predicted the risk of poor self-

reported mental health.   

Revisions to the 38-item questionnaire resulted in the 22-item Workplace Climate 

Questionnaire covering the following six domains: demands, control, role, rewards, 

support, and relationships. The 22-item questionnaire reduces respondent burden and 

retains satisfactory psychometric properties in terms of factor structure, reliability, 

criterion validity, and construct validity.  
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CHAPTER ONE   

INTRODUCTION 

I. Background 

 
There is an increasing concern in all industrial sectors regarding the undesirable 

consequences of workplace stress in terms of the productivity, absenteeism, and health of 

employees (Vagg & Spielberger, 1998). Estimates from the occupational stress literature 

demonstrate the considerable burden posed by work-related stress on individuals and 

organizations. The overall cost estimate to organizations in the United States resulting 

from highly stressed workforce ranges between $150 billion and $180 billion a year 

(Arnetz & Ekman, 2006). Earlier studies have indicated that healthcare expenditures are 

nearly 50% greater for workers who report high levels of stress (Goetzel et al., 1998).  

The National Institute for Occupational Safety and Health (NIOSH) defines stress 

as “the harmful physical and emotional responses that occur when the requirements of the 

job do not match the capabilities, resources, or needs of the worker” (Sauter et al., 1998). 

Two nationwide surveys of American workers showed an increase in the proportion of 

workers who reported feeling highly stressed on the job from 1985 to 1990 

(Northwestern National Life, 1991, 1992). The surveys were able to demonstrate that the 

consequences of experiencing stress on the productivity and health of employees were 

significant. For example, the proportion of individuals reporting stress-related illness 

increased from 13% to 25% between 1985 and 1990. Moreover, of those who were 

surveyed, 69% reported reduction in productivity attributed to high levels of stress, and 
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14% indicated that stress had caused them to quit or change jobs during the past two 

years. In light of the evidence on the implications of work stress to their success, many 

organizations began to adopt work stress assessment management practices.  

Two perspectives on work-related stress predominate the literature. One 

perspective focuses primarily on characteristics of employees and their ability to cope 

with work stress. The other perspective focuses on the conditions of work (Salazar & 

Beaton, 2000). Traditional approaches to the management of work-related stress targeted 

the individual employees while neglecting the occupational context in which stress 

occurred. As evidence increasingly emerged showing working conditions as the leading 

cause of work stress and stress-related adverse health outcomes, occupational health 

researchers and practitioners began to consider characteristics of the work environment 

when planning and implementing interventions targeted at preventing and reducing 

stress.      

Assessments of work-related stress need to identify the presence of relevant 

stressors in order to assist organizations in alleviating or minimizing the risks associated 

with exposure to such stressors. Whenever possible, interventions should primarily target 

working conditions and introduce organizational changes to reduce the risk of exposure 

to stress. Such changes might include the addition of opportunities for employees to be 

part of the decision making process, the introduction of changes to the rewards system, 

and improvements in the workplace physical and emotional climate (Gates, 2001).     
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II.  Statement of the Problem 
 

The growing interest in work-related stress has stimulated the development of a 

number of stress assessment instruments. The most commonly cited and utilized 

instruments are designed based on models which view stress as a dynamic interaction 

between individuals and their work environment. Their primary focus is either on the 

structural characteristics of the person’s interaction with the work environment or on the 

cognitive processes and emotional reactions governing person-environment interaction 

(Tabanelli et al., 2008). 

The administration at a high-technology industrial organization is concerned 

about the health and well-being of its highly skilled and career driven workforce. Due to 

its unique work environment in terms of considerable work demands, the organization is 

interested in systematically monitoring its employees’ perception of work-related stress 

and its manifestations on their health and productivity. Numerous generic measures of 

work-related stress are currently available that are readily accessible and relatively 

inexpensive; however, their value in providing informative feedback to help the 

organization design context-specific stress management interventions is limited. The use 

of context-specific questions along with generic measures of work-related stress has been 

recommended to overcome this limitation (Landsbergis, Schnall, & Belkic, 2004).  

Most generic workplace stress assessment instruments include a combination of 

one or more of the risk factors associated with work stress. These are usually related to 

working conditions surrounding the employee including the structure of the job and its 

content. The job structure often determines how much personal control employees have 
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over their jobs, while the content describes the nature of the job. Another critical aspect 

of working conditions that has implications for work stress is the relationships of 

employees with their coworkers and supervisors.  

The development of a valid and reliable instrument to measure stress in specific 

occupational settings is a multifaceted process. Information about stressors that are 

unique to that occupation setting is required to supplement information gained from 

generic workplace stress assessment instruments and to ensure content validity.  

 

III.  Purpose of the Research 
 

The primary purpose of this research was to develop a self-completed 

questionnaire that can be used to routinely assess work-related stress in a high-technology 

industrial organization. The study also examined the psychometric properties of the self-

completed questionnaire using a sample of the target population. 

 

IV.  Research Objectives 
 

This research has the following objectives: 

 

Objective 1  

To identify salient dimensions of work-related stress from the perspective of employees 

in a high-technology industrial organization. 
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Objective 2  

To design and develop a self-completed “Workplace Climate Questionnaire” that can be 

used routinely to assess workplace stress. 

 

Objective 3 

To determine the item and scale reliabilities of the Workplace Climate Questionnaire.  

 

Objective 4 

To examine the criterion validity of the Workplace Climate Questionnaire. 

 

Objective 5 

To examine the construct validity of the Workplace Climate Questionnaire. 

 

V. Hypotheses 
 

The following hypotheses were tested in this research: 

 

Hypothesis One 

Work-related stress is a multidimensional construct; separate domains within the 

questionnaire are unique dimensions of work-related stress.  
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Hypothesis Two 

Scales in the Workplace Climate Questionnaire will demonstrate adequate internal 

consistency reliability in a sample of the target population.  

 

Hypothesis Three 

Individual scales in the Workplace Climate Questionnaire will be correlated positively 

with similar constructs in existing occupational stress instruments. 

 

Hypothesis Four 

Individual scales in the Workplace Climate Questionnaire will be significantly correlated 

with self-reported job satisfaction. 

 

Hypothesis Five 

Individual scales in the Workplace Climate Questionnaire can predict the risk of poor 

self-reported health status. 
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CHAPTER TWO   

REVIEW OF THE LITERATURE 

 

I. Organizational Health  

The concept of organizational health was introduced in 1960s, when researchers 

interested in organizational effectiveness became concerned with how organizations deal 

with their employees (Sauter & Murphy, 1995). Early attempts to assess organizational 

health focused mainly on organizational structure and resources. Organizational climate, 

which is concerned with employees’ perceptions of the conditions at the workplace (e.g., 

whether or not they have autonomy and good working relations with other workers), was 

not a primary focus (James, 1982).  

The recognition of organizational climate as a context in which organizational 

structure and resources can operate, promoted a shift toward a new direction for the 

assessment of organizational health. This shift coincided with another fundamental 

change in how organizations began to view their workforce. Organizations started to 

recognize their employees, with their level of skills and knowledge, as their most 

valuable assets. They came to realize that it is in the organization’s best interest to try to 

retain its employees and to keep them positively motivated so they can perform to the 

highest level of their abilities. In order to achieve this goal, organizations recognized the 

need to address their employee’s “higher needs” for learning, participation, and meaning, 
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in addition to their “basic needs” for payment, promotion, job security, and status (Sauter 

& Murphy, 1995). 

The study of work-related stress is a key aspect of the assessment of 

organizational health. The concept of stress is an essential link that can explain the 

relationship between organizational health and the health of the employee (Cox & Cox, 

1993). Studies of work-related stress reveal a tendency for locating the origin of stress in 

the work environment. These studies also recognize the relevance of the characteristics of 

individual employees and their response to the stressful features of the work environment 

to the experience of stress (Kasl, 1984). As such, the design of the work environment and 

its impact on shaping the relationships in the workplace can amplify or reduce stress and 

consequently impact organizational health and the health of their employees (Karasek & 

Theorell, 1989).   

 

II.  Workplace Health Promotion 

Work health promotion policies are commonly designed and implemented within 

a framework of risk assessment and management. The framework emphasizes the need to 

identify work-related conditions (hazards) that can have negative consequences (harm) on 

the health and well-being of employees (MacKay, Cousins, Kelly, Lees, & McCaig, 

2004).  

In the context of the workplace, hazards can broadly be categorized as either 

physical (which include biological, chemical, and radiological hazards) or psychosocial 

(Cox, Griffiths, & Rial-González, 2000). Psychosocial work hazards dominate the 
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discussion on the relationship between hazard, stress, and health, while physical hazards 

tend to receive only minimal attention (Levi, 1984).  

The fundamental dimensions of psychosocial hazards are work under or over load 

(work demands), lack of control over work, and lack of social support in the workplace. 

Work situations are experienced as stressful when they are perceived as involving 

important work demands which are not matched by workers’ knowledge and skills, 

especially when they have little control and receive little support at work (Levi, 1984). In 

that sense, psychosocial hazards are defined in terms of the interaction between factors 

related to the job content, work organization and management, and organizational climate 

on one hand, and the employees’ competencies and needs on the other hand (International 

Labor Organization, 1986).  

In general, the available evidence suggests two pathways through which 

psychosocial hazards can influence health in the workplace. They can either impact 

health directly when physiological changes are induced in response to a psychological 

challenge or threat, or indirectly by increasing the likelihood of individuals engaging in 

unhealthy behaviors such as smoking and drug abuse (MacKay, Cousins, Kelly, Lees, & 

McCaig, 2004).   

 

III.  Theoretical Foundation for Studying Work-Related Stress 

The concept of stress in the workplace and its impact on employees’ health and 

well-being evolved from different research perspectives. In general, the definition of 

stress has been shaped to a large extent by three major scientific approaches (Beehr, 
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1995; Cooper, Dewe, & O'Driscoll, 2000; Cox, Griffiths, & Rial-González, 2000; Sulsky 

& Smith, 2005).     

The engineering approach views stress as a characteristic of the person’s 

environment. Strain can be introduced when an external load is exerted on an individual. 

In that sense, stress is treated as an objective and measurable aspect of the environment 

that has the potential to create strain. Strain can subsequently result in reversible or 

irreversible damage to the health and well-being of the employee. Differences in 

resistance and vulnerability to stress can be explained by individual differences in stress 

threshold, which usually refers to individual coping capacity (Cox, Griffiths, & Rial-

González, 2000; Kaplan, 1996).  

The physiological approach views stress as a state manifested by a specific 

syndrome involving the entire biological system that occurs when an individual is 

challenged by an external stimuli. This approach considers stress as a generalized and 

non-specific physiological response (Selye, 1956). Seyle provided a detailed explanation 

of how stress can have a negative impact on the health and well-being of individuals. He 

suggested that the process of stress unfolds over three distinct phases: (1) an initial alarm 

reaction, (2) resistance, and (3) a final stage of exhaustion (Selye, 1936). The experience 

of a challenging situation triggers the initial stage of reaction where the individual’s 

defense mechanisms are activated. This is followed by a resistance stage, during which 

adaptation and return to equilibrium take place. However, if stress continues and the 

individual’s defense mechanisms were not capable of dealing efficiently with a stressful 

situation, the final stage of exhaustion follows where the adaptive mechanisms of the 
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individual collapse. Seyle suggested that repeated, intense, or prolonged elicitation of this 

response contributes to what is known as the disease of adaptation (Selye, 1956).   

Both of these approaches have been subjected to criticism, largely because they 

are based on the relatively simple stimulus-response concept (Cox, Griffiths, & Rial-

González, 2000). They were both criticized for treating the individual as a passive vehicle 

for translating a stimulus in the environment into psychological or physiological 

response. More specifically, they were criticized for ignoring the interaction between 

individuals and their environment. For example, the engineering approach does not take 

into account the effect of cognitive and contextual factors in the overall stress process. A 

specific criticism of the physiological approach was directed at the assumption it makes 

about the non-specific physiological response to stress, an assumption with which the 

current literature disagrees (Cox, Griffiths, & Rial-González, 2000). 

To address the multiple limitations of the two previous approaches, a third 

approach was introduced. The psychological approach views stress as a dynamic 

interaction between individuals and their environment (Cox, Griffiths, & Rial-González, 

2000). Major theories and models of work-related stress which continue to inform most 

of occupational stress studies are, in one form or another, variants of this approach.  

 

Interactional Theories of Work-Related Stress 

Interactional theories of work-related stress focus on structural aspects of the 

interaction between individuals and their work environment (Cox, Griffiths, & Rial-

González, 2000). Two seminal lines of research stand out in this field; the person-
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environment fit theory (French, Caplan, & Van Harrison, 1982) and the demand-control 

model of work-related stress (Karasek, 1979).  

 

Person-Environment Fit Theory 

French and colleagues formulated their theory of work-related stress based on the 

concept of fit between the individual and his or her work environment (French, Caplan, & 

Van Harrison, 1982). The theory identifies two core elements that can describe the fit 

between individuals and their environment: (1) the degree to which employee’s abilities 

meet the demands of the job and (2) the extent to which the job environment meets the 

employee’s needs. Lack of fit in either or both aspects is likely to produce stress 

(Edwards, Caplan, & Harrison, 1999).   

The theory also makes two important distinctions: (1) between the objective 

reality and the subjective perception and (2) between environmental variables and person 

variables. The objective person refers to the attributes of the person as they actually exist, 

whereas the subjective person refers to the person’s perception of his or her own 

attributes (i.e., the person’s self identity). Similarly, the objective environment includes 

physical and social situations and events as they exist, whereas the subjective 

environment refers to situations and events as encountered and perceived by the person 

(Edwards, Caplan, & Harrison, 1999).  

Based upon these distinctions, the construct of fit can be explained by four types 

of association between the person and the environment: (1) the fit between the objective 

person and the objective environment, (2) the fit between the subjective person and the 
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subjective environment, (3) the degree to which subjective environment matches the 

objective environment, and (4) the match between the subjective person and the objective 

person (Edwards, Caplan, & Harrison, 1999).  

Person-environment fit theory defines stress not in terms of the person or the 

work environment, rather it define stress in terms of the degree of misfit between the two. 

It also emphasizes that the mismatch between demands and abilities is not by itself a 

sufficient cause for stress. Such mismatch can lead to stress only in situations where the 

external demands are internalized by the person as internal goals or if meeting those 

demands are essential to meet the person’s needs. In this theory, the subjective misfit is 

viewed as the critical pathway from the person and environment to strain. Accordingly, 

stress is defined as “a subjective appraisal indicating that supplies are insufficient to 

fulfill the person’s needs, with the provision that insufficient supplies may occur as a 

consequence of unmet demands” (Edwards, Caplan, & Harrison, 1999). 

 

Demand-Control Model of Work-Related Stress 

Karasek created a two dimensional model that deals mainly with work content 

(Karasek, 1979). The model defines stress as a function of two job content factors: job 

demands and decision latitude. Karasek views job demands as a potential source of stress 

involved in the process of accomplishing the workload. Decision latitude is viewed in 

terms of a person’s authority over decisions and intellectual discretion. According to 

Karasek’s model, having decision latitude over the work process will reduce stress and 
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increase the employee’s potential to learn, while psychological demands have the 

potential to increase both stress and learning (Karasek & Theorell, 1989). 

The demand-control model suggests that work characteristics may not be linearly 

associated with an employee’s health; rather, they may combine interactively to impact 

health. Excessive psychological demands are only damaging to the health and well-being 

of the employee when decision latitude is low. When decision latitude is high (when the 

employee can influence decisions regarding how and when to perform work tasks and 

have the opportunity to develop additional skills), excessive psychological demands may 

not be so harmful (Karasek & Theorell, 1989; Theorell, 1999).   

Starting with the two main dimensions of the model, four distinct psychosocial 

work experiences are produced by the interaction of high and low levels of psychological 

demands and decision latitude. High-strain jobs can have the most adverse reactions of 

psychological strain and usually occur when psychological demands of the job are high 

and the decision latitude is low. The active jobs category describes professional jobs that 

usually require high levels of performance, but are not associated with negative 

psychological strain. On the contrary, work experiences that fall within this category can 

lead to an optimal set of psychological outcomes in terms of learning and growth that can 

ultimately enhance employee’s productivity. In spite of being intensively demanding, 

active jobs allows employees to feel a considerable amount of control over their tasks, 

and at the same time, allows them to have the freedom of using all their skills. The 

demand-control model predicts that the third category, low strain jobs, is associated with 

lower than average levels of psychological strain and risk of illness. Finally, individuals 
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in occupations that fall in the passive jobs category are confronted with fewer stressors 

and have low level of control. They are expected to experience only an average level of 

psychological stress and risk of illness. These individuals are likely to experience 

negative learning or gradual loss of previously acquired skills (Karasek & Theorell, 

1989). 

The demand-control model was criticized in its early stages for ignoring the 

moderating effect of social support (Cox, Griffiths, & Rial-González, 2000). The model 

was later expanded by adding a third dimension, resulting in the demand-control-support 

model (Johnson & Hall, 1988). Social support at work refers to overall levels of helpful 

social interactions available on the job from both co-workers and supervisors (Karasek & 

Theorell, 1989). Social support is presumed to be protective against health problems 

associated with high strain and to have a buffering effect against the possible adverse 

effects of excessive psychological demands (Karasek, Triantis, & Chaudhry, 1982). It can 

also impact productive behavior and health positively by facilitating active coping 

patterns (Pearlin & Schooler, 1978). The expanded model was also criticized for not 

taking into account individual differences in susceptibility to strain and coping ability; 

both of which can modify the relationship between the main dimensions of the model and 

the outcomes measured (Rijk, Le Blanc, Schaufeli, & Jonge, 1998). 

 

Transactional Theories of Work-Related Stress 

According to transactional theories of work-related stress, stress is a negative state 

involving aspects of both cognition and emotion. Transactional theories view stress as an 
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internal representation of a problematic transaction between the individuals and their 

work environment; they focus on the cognitive processes underlying the person’s 

interaction with his or her environment (Cox, Griffiths, & Rial-González, 2000).  

Stress can result from the perception by individuals that they cannot efficiently 

cope with external demands exerted on them or threats to their well-being, provided that 

coping is important to them (Cox, 1978; Lazarus, 1966). The effort-reward imbalance 

model is representative of this line of research in that it postulates that lack of reciprocity 

in transactions in the work environment results in stressful experiences. 

 

The Effort-Reward Imbalance Model  

The effort-reward imbalance model argues that the experience of work-related 

stress can be best defined in terms of a mismatch between high costs spent and low gains 

received at work (Siegrist, 1996). Such mismatch violates core expectations about 

reciprocity and fair exchange.  

The model puts a special emphasis on the role of work in adult life. It assumes 

that the availability of occupational status is crucial to satisfy individuals’ needs for 

contributing and performing, and for being rewarded or esteemed. However, 

experiencing those benefits is contingent upon the existence of a social contract that 

reciprocates efforts made by individuals with suitable rewards. Based on this model, 

employees make an investment through their efforts and expect rewards in return. 

Violation of the principle of reciprocity in this exchange is expected to adversely affect 

the health and well-being of employees.   
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Siegrist specifies two sources of effort in his model (Siegrist, 1996). Extrinsic 

which refer to the demands of the job, and intrinsic that refer to the motivation of the 

individual in demanding situations. Intrinsic effort describes the individual’s need for 

control as a coping mechanism in demanding work situations. Individuals with high need 

for control spend high costs in terms of energy mobilization and job involvement. The 

model identifies three dimensions of rewards: financial, esteem, and status control. 

Promotion prospects, job stability, and job security are separate aspects that can describe 

the status control dimension. The effort-reward imbalance model thus, links the social 

environment and structural conditions of work to intrinsic mechanisms of self-efficacy 

(e.g., successful performance) and self-esteem (e.g., recognition).  

The model assumes that imbalance between efforts spent and rewards received 

will elicit negative emotions and sustained stress responses in employees. On the other 

hand, appropriate social rewards are assumed to evoke positive emotions and promote the 

health and well-being of employees. The model further predicts that sustained lack of 

reciprocity in terms of efforts and rewards in an occupational situation occurs in specific 

situations. Lack of reciprocity is more likely when work contracts are poorly defined, 

when employees have limited choices in the labor market, when employees accept this 

imbalance for strategic reasons such as expecting future gains, and when employees 

exhibit a specific cognitive and motivational pattern of coping with demands 

characterized by excessive work-related commitment (Siegrist, 2002). Individuals 

characterized by work-related over-commitment usually tend to misjudge the balance 



32 
 
 

                                                                  
 

between the demands at work and their own resources for coping. They tend to 

underestimate the external demands and overestimate their coping resources. 

  

Comparative Evaluation of Work-Related Stress Theories  

The development of the person-environment fit theory was a significant 

contribution to the work-related stress literature in that it emphasized the interplay 

between the objective and the subjective aspects of both employees and their work 

environment. However, there are a number of issues that still need to be clarified. There 

is a need to determine with greater specificity what dimensions of the work environment 

are of high relevance to the assessment of misfit as an indicator of work-related stress. 

Another issue that needs a more detailed explanation is the link between the dimensions 

of the work environment under study and the resulting strain, as well as the effect of 

individual differences on the experience of strain. The theory does not adequately deal 

with the issue of coping and its impact on the intensity of strain reactions and associated 

vulnerability to illness. The final limitation is related to the chronicity of strain 

experience; if the individual perceives a misfit and a consequent psychological distress 

because of this misfit, the theory does not provide an explanation as to why the individual 

does not choose to change his or her environment, or adapt his or her cognition to this 

misfit (Siegrist, 1996). 

The contribution of the demand-control model to work-related stress literature 

was of great importance. Through its focus on the structure of the task and its impact on 

the health and well-being of employees, it was extremely helpful to many institutions that 
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were interested in introducing necessary changes to their work organization (Karasek & 

Theorell, 1989). However, the model is not without limitations. The restriction of the 

concept of control to the objective task characteristics in terms of decision authority and 

skill discretion is a major limitation. By doing so, the model ignores the differences in 

personal ways of coping with limited control and the impact of that on variations in 

physiological arousal. Different ways of coping might include changing one’s level of 

aspiration, modifying one’s degree of job involvement, reducing the amount of effort 

spent, and distancing at the cognitive or emotional level (Siegrist, 1996). The role of 

individual differences in coping was highlighted by a number of studies; for example, 

higher levels of strain were seen in individuals who exhibited high work investment or 

those who failed to realize their aspirations (Cooper & Payne, 1991; Kasl & Cooper, 

1987). The omission of coping as a variable in the model also contributes to the lack of 

adequate explanation of how high-demand/low-control jobs elicit chronically stressful 

experiences. Developers of the model argue that lack of control over how to meet job’s 

demands and how to use skills could inhibit professional development which can lead to 

a state of distress and physiological activation attributed to impaired confidence and self-

esteem (Karasek & Theorell, 1989). However, long-term physiological activation due to 

inhibition of learning and professional development can substantially be modified by how 

an individual deal with such unfavorable task profile (Siegrist, 1996).     

A major difference between the demand-control model and the effort-reward 

imbalance model is that the first is almost entirely organizationally oriented, while the 

later includes individual components (Theorell, 1999). To a certain extent, the extrinsic 
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effort dimension of the effort-reward imbalance model overlaps with the psychological 

demands dimension in the demand-control model. While the effort-reward imbalance 

model excludes any measurement of task control, it includes a measure of coping 

ability/intrinsic effort (need for control) which has no counterpart in the demand-control 

model. The effort-reward imbalance model has limited its predictions to one set of 

outcomes, mostly concerning the health and well-being of employees. In contrast, the 

demand-control model covers other outcome variables in addition to employees’ health 

and well-being, such as active learning and the motivation to develop new behavioral 

patterns (Preckel, 2005).  

 

IV.  Sources of Stress in the Workplace 

There is reasonable consensus in the occupational stress literature regarding 

characteristics of work that are experienced as stressful. Nine different categories of 

stressors at work have been identified that might be regarded as either relating to the 

context or the content of work (Cox, Griffiths, & Rial-González, 2000). 

Work Context 

1. Organizational Culture and Function 

Research on work-related stress has focused to a large extent on the individual 

worker, how he or she perceives and reacts to the work environment and how individual-

level differences affect the stressor-strain relationship. The context of work that may be 
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responsible for much of the stress experienced at work was not given proportional 

attention (Bliese & Jex, 1999).  

As a concept, organizational culture refers to the assumptions, values, and beliefs 

that have been jointly learned and taken for granted by the organization (Schein, 1999). It 

includes assumptions and beliefs about human nature, human relationships, and the 

nature of time and space. These assumptions dictate how employees should interact, 

behave, and communicate (DiMaggio, 1997; Hobfoll, 1998; Schein, 1999). As a result, 

organizational culture can influence what aspects of work will be perceived as stressful 

(Hobfoll, 1998).  

How management is structured in various organizations will depend on the 

cultural assumptions about human nature. For example, if employees are viewed as lazy 

and irresponsible, management will be structured in such a manner that centralizes 

control with management and institute strict guidelines, policies, and rules to control 

worker behavior. Moreover, management will structure communication patterns so that 

decisions are made at the upper level of the organization (Peterson & Wilson, 2002). 

Communication and relationship patterns that centralize control over work, resources, 

and decision making, and minimize employee interaction constitutes the basis of many of 

the stress-related issues in many organizations (Peterson & Wilson, 2002).  

On the other hand, if workers are viewed more positively, as motivated and 

capable, the workplace will be structured differently. Decision making will be made 

throughout the organization, rules and policies will be flexible, and management will 

work more collaboratively with workers (Keys, 1998).  
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As part of the organizational culture, assumptions about time and space could 

play an important role in determining how comfortable employees are at the workplace. 

For example, arriving at work early and leaving late can have different symbolic meaning 

in different contexts. It could be interpreted as high commitment or as an inability to be 

efficient (Schein, 1999). Thus, the meaning assigned to the concept of time can contribute 

to or ameliorate time-related work stress (Peterson & Wilson, 2002). Space also has an 

important symbolic meaning. Peterson & Wilson (2002) suggest that the way offices are 

configured implies how employees are to communicate with one another.  

 

2. Role in Organizations 

Different dimensions of an individual’s role in the organization were found to 

have an impact on the health and well-being of employees. Aspects of role in 

organization that were suggested as potentially hazardous include role insufficiency, role 

ambiguity, role conflict, role overload, and responsibility for other people (Cox, Griffiths, 

& Rial-González, 2000).  

Role insufficiency refers to failure of organizations to make full use of employees 

and their training. This was found to be associated with psychological strain, and low job 

satisfaction among employees (Bhalla, Jones, & Flynn, 1991; O'Brien, 1982).  

Role ambiguity refers to lack of adequate information about one’s work role. 

Novel situations and change are the main factors that contribute to role ambiguity. 

Manifestations of role ambiguity include, among others, general confusion about 

appropriate objectives, lack of clarity regarding expectations, and uncertainty about the 
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scope and responsibilities of the job (Cox, Griffiths, & Rial-González, 2000). Employees 

who experience role ambiguity are more likely to have lower job satisfaction, greater 

incidence of job-related tension, and lower levels of self-confidence (Kahn, 1964). 

Role conflict is experienced when employees are required to play a role that 

conflicts with their values or when they are asked to play multiple roles that are 

incompatible with each other. There is evidence to suggest that role conflict is associated 

with greater job-related tension and has a negative impact on job satisfaction and 

cardiovascular health (Cox, Griffiths, & Rial-González, 2000). Studies have also 

demonstrated an association between role conflict and type of occupation. In general, 

white-collar workers are more likely to suffer from role conflict and its negative health 

consequences (Cooper & Smith, 1985; Shirom, Eden, Silberwasser, & Kellermann, 

1973). 

 

3. Career Development  

Lack of excepted career development is a major source of stress, especially in 

organizations that associate career development with competence or worth (Cox, 

Griffiths, & Rial-González, 2000). Lack of job security has been identified as the main 

dimension of career development to be associated with adverse psychological effects and 

poorer physical health (Breznitz & Goldberger, 1982; O'Toole, 1974). Furthermore, the 

experience of work-related stress due to job insecurity was found to be exacerbated by 

the sense of inequity among employees (Cox, Griffiths, & Rial-González, 2000).  
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4. Decision Latitude and Control 

Decision latitude and control are reflected in the extent to which employees 

participate in decision-making affecting their work (Cox, Griffiths, & Rial-González, 

2000). The experience of low level of control at work has been associated with the 

experience of stress, anxiety, depression, apathy and exhaustion, and increased incidence 

of cardiovascular disease (Karasek & Theorell, 1989). Optimal work design should 

emphasize empowerment of employees to plan their work and make decisions about how 

their work should be completed (Cox, Griffiths, & Rial-González, 2000).  

Greater opportunities for participating in decision-making at work were linked to 

greater satisfaction and higher feelings of self-esteem (Margolis, Kroes, & Quinn, 1974; 

Spector, 1986). Lack of participation in decision-making on the other hand, was found to 

be associated with work-related stress, job dissatisfaction, and overall poor physical 

health (French, Caplan, & Van Harrison, 1982; O'Toole, 1974).  

 

5. Interpersonal Relationships at Work 

Social relationships at work have important implications for the study of work-

related stress since they can moderate the relationship between the exposure to 

psychosocial stressors and health outcomes (Cohen & Wills, 1985). Relationships that 

provide low social support at work were found to be associated with anxiety, emotional 

exhaustion, job tension, low job satisfaction, and increased incidence of cardiovascular 

disease (Beehr & Newman, 1978; Davidson & Cooper, 1981). A meta-analysis 

investigating the role of social support in the process of work stress indicated that social 
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support had a threefold effect on stress-strain relationship (Viswesvaran, Sanchez, & 

Fisher, 1999). Social support can reduce the strain experienced, mitigate perceived 

stressors, and moderate the stress-strain relationship.  

Three sets of interpersonal relationships at work are of high relevance: 

relationships with supervisors, relationships with subordinates, and relationships with 

colleagues (Cox, Griffiths, & Rial-González, 2000). Lobban et al. found that supervisory 

styles (in terms of providing direction and communicating with employees) may play a 

more dominant role in the stress process than is currently appreciated (Lobban, Husted, & 

Farewell, 1998). They further suggested that supervisory relationships, either directly or 

mediated by other unstudied job characteristics, have significant additional influence on 

work-related stress that cannot be explained by the role or demand/control variables. 

Considerate behavior of supervisors was found to contribute inversely to the experience 

of work-related stress by employees. Supervisors however, might not experience the 

same positive effects of such behavior. Encouragement of employees’ participation in 

decision-making by managers could place managers under increased pressure (Cox, 

Griffiths, & Rial-González, 2000). 

Leather et al. argued that exposure to work-related violence including 

intimidation, verbal abuse, and threat can also be a source of stress within the work 

environment (Leather, Lawrence, Beale, Cox, & Dickson, 1998). The negative effects of 

work-related violence, they argued, can be buffered by perceived support from within the 

organization, but not that perceived to be available from informal sources such as family 

and friends.  
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6. Home-Work Interface 

Stress experienced due to problems that fall under this category are mainly related 

to resolving conflicts of demands on time and commitment, or revolve around issues of 

support (Cox, Griffiths, & Rial-González, 2000). Although much of the research in this 

area has focused on women workers, few studies explored the relevance of problems 

within this category to men, especially young managers (Geurts, Rutte, & Peeters, 1999; 

Weinberg, Cooper, & Weinberg, 1999). Conflicts between work and family life also 

appear to be problematic for workers who have young children, especially women 

(Bhagat & Chassie, 1981; Larwood & Wood, 1977). 

 

Work Content 

1. Task Design 

Numerous aspects of the task design have been identified as potential sources of 

work-related stress. These include low value of work, low use of skills, lack of task 

variety and repetitiveness in work, uncertainty (for example, lack of feedback on 

performance, especially when extended for a long period of time), lack of opportunity to 

learn, conflicting demands, and insufficient resources (Cox, Griffiths, & Rial-González, 

2000). Exposure to repetitive and monotonous work was found to be associated with 

anxiety, depression, and poor psychological health (Cox, 1985). Among workers in a car 

manufacturing plant in the United States, under utilization of skills was found to be a 

strong predictor of poor psychological health (Kornhauser, 1965).  
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2. Workload and Work Pace 

Two distinct dimensions of workload have been identified to be associated with 

the experience of work-related stress. Quantitative workload refers to the amount of work 

to be done and qualitative workload which refers to the difficulty of work. These two 

dimensions are usually independent of each other (Cox, Griffiths, & Rial-González, 

2000). Workers reporting problems with deadlines and having to work too much are 

generally more likely to report high levels of stress and stress-related illness (Jones, 

Hodgson, Clegg, & Elliot, 1998).  

The speed at which work has to be accomplished and the nature of, and control 

over, pacing requirements have also been identified as potential sources of stress under 

this category (Cox, Griffiths, & Rial-González, 2000).    

 

3. Work Schedule 

In a review of the evidence related to the potential effects of extensions to the 

normal working day on the health and performance of employees, Spurgeon and 

colleagues suggest that there is sufficient evidence to raise concerns about the risks to 

health and safety of long work hours (Spurgeon, Harrington, & Cooper, 1997). Sustained 

working can be associated with sleep loss, exhaustion, or fatigue (Ryman, Naitoh, & 

Englund, 1989). 

Performance at work can be severely compromised by accumulation of sleep debt 

(Stampi, 1989). Findings from a study that was conducted to assess the impact of sleep 
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loss on task performance showed that the upper limit of human performance for working 

intensively and continuously was 2-3 days (Haslam, 1982). Furthermore, the results 

indicated that tasks involving vigilance and cognitive components began to deteriorate 

after one night without scheduled sleep. The study was able to demonstrate that 

performance was recovered partially when individuals were allowed to have a few hours 

of unscheduled sleep. With sufficient rest and sleep time, any remaining decrement in 

performance was eliminated. 

Breslow and Buell found that individuals under 45 years of age who worked more 

than 48 hours a week had twice the risk of death from coronary heart disease than similar 

individuals who worked 40 or fewer hours per week (Breslow & Buell, 1960). Another 

study of young coronary heart disease patients revealed that 25% of the patients have 

been working at two jobs and that 40% of them had been working more than 60 hours a 

week (Russek & Zohman, 1958). 

The introduction of flextime arrangements can have a positive effect on workers 

because it allows them to have some level of control over their work schedule 

(Narayanan & Nath, 1982; Orpen, 1981; Ronen, 1981). Perceived control offered by such 

arrangements, rather than actual exercise of control, is assumed to be important in 

avoiding psychological stress associated with lack of control over work schedule (Cox, 

Griffiths, & Rial-González, 2000). 
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V. Assessing Work-Related Strain 

Job strain is defined as individuals’ responses to work-related stress. Three major 

categories of possible responses to stress can be differentiated: physiological, 

psychological, and behavioral. Individuals usually respond to stress in many different 

ways, which is why a variety of different responses have been treated by researchers as 

indicators of strain (Cooper, Dewe, & O'Driscoll, 2000).  

 

Physiological Strain 

Studies of work-related stress tends to focus more on measures of psychological 

strain and less on measures of physiological strain. However, recent trends indicate more 

reliance on physiological or psychophysiological measures of work-related strain 

(McLaren, 1997).  

Fried et al. showed in their review of the literature that studies assessing 

physiological response to work-related stress have focused on three major types of 

physiological indicators: cardiovascular symptoms, biochemical symptoms, and 

gastrointestinal symptoms (Fried, Rowland, & Ferris, 1984). Their review included 47 

studies, 24 of which reported more than one physiological indicators of strain. 

Approximately 60% of the studies included in the review measured cardiovascular 

symptoms (blood pressure, cardiac activity, and cholesterol), 31% measured biochemical 

indicators (catecholamines, cortisol, and uric acid), and 9% measured gastrointestinal 

symptoms (particularly peptic ulcer).  
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Another review of the literature conducted by Jex and Beehr adopted a different 

approach to the classification of physiological strain (Jex & Beehr, 1991). Their first 

category, physiological measures associated with disease, describes studies reporting 

cardiovascular, biochemical, and gastrointestinal symptoms. Their second category, 

actual disease conditions, describes studies reporting actual disease conditions (such as 

stroke and diabetes) and risk factors (such as smoking). The review indicated that the 

most common approach for collecting physiological measures was to ask individuals 

about their health and health-related behaviors. Individuals were asked whether or not 

they had experienced specific symptoms at work and whether or not they had sought 

advice for these symptoms. 

 

Psychological Strain 

Measures of psychological responses to stress are the most commonly studied 

indicator of strain in work-related stress literature (Cooper, Dewe, & O'Driscoll, 2000; 

Jex & Beehr, 1991). Some degree of flexibility exists in the way the term psychological 

strain has been applied in the literature, in that any negative reaction to stress can be 

interpreted as an indicator of psychological strain (Cooper, Dewe, & O'Driscoll, 2000).  

Regardless of how psychological strain has been conceptualized in studies of work-

related stress, a strong correlation was almost always established with stressors at the 

workplace (Jackson & Schuler, 1985; Jex & Beehr, 1991). 

Job dissatisfaction and tension or anxiety are the most frequently used measures 

of psychological strain (Cooper, Dewe, & O'Driscoll, 2000). Other measures employed 
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by studies assessing the stress-strain relationship included health (general, mental, or 

physical), boredom, fatigue, overall burnout, depression, self-confidence, and self-

esteem.  

 

Behavioral Strain 

Research related to behavioral responses to work-related stress is limited. 

Behavioral strain has been examined in a variety of ways, however, most studies 

classified indicators of behavioral strain as either organization-focused or individual-

focused (Cooper, Dewe, & O'Driscoll, 2000).  

Behavioral responses to stress that are of significance to organizations are those 

behaviors that have a direct impact on organizational function including job performance, 

mistakes, errors and accidents, turnover, absenteeism, and counterproductive activities 

(Cooper, Dewe, & O'Driscoll, 2000; Jex & Beehr, 1991). 

At the individual level, behavioral responses to stress include disruptions to non-

working life (family and friends) and other self-damaging behaviors (such as substance 

use, use of alcohol, smoking, and accidents) (Cooper, Dewe, & O'Driscoll, 2000; Jex & 

Beehr, 1991). 

Studies assessing behavioral responses to work-related stress have been criticized 

for their limited value because they were largely based on self-reported measures and 

cross-sectional research designs (Cooper, Dewe, & O'Driscoll, 2000). 
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VI.  Moderators of Stress-Strain Relationship 

A moderator is defined as a variable that affects the direction or the strength of 

the relationship between an outcome variable and a predictor variable (Baron & Kenny, 

1986). Different variables have been identified as moderator variables in studies 

assessing the stress-strain relationship, however, of particular interest in this study is a 

group of variables that falls under the category of personality or dispositional moderators 

(Cooper, Dewe, & O'Driscoll, 2000).  

 

Personality/Dispositional Moderators 

Bolger and Zuckerman suggested two main mechanisms by which personality 

might influence the stress-strain relationship (Bolger & Zuckerman, 1995). Personality 

may play an important role in the stress process by influencing an individual’s exposure 

to stressful events, by affecting his or her reactivity to these events, or both. Personality 

might lead to exposure to stressful events, which in turn might lead to strain. For 

example, individuals with Type A personality are more likely to seek occupations that 

require ambition, a high level of motivation, and competitive behavior, and are thus more 

likely to experience psychological strain (Cooper, Dewe, & O'Driscoll, 2000).  

In terms of reactivity to stressful events, several personality attributes have the 

potential to influence how an individual reacts to a stressful event (for example, locus of 

control and hardiness) (Johnson & Sarason, 1978; Kobasa, Maddi, & Kahn, 1982). 

Personality can affect reactivity to stress because it can affect the choice of coping 

strategies and the effectiveness of these coping strategies (Bolger & Zuckerman, 1995).  
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Personality can also affect both exposure and reactivity to stress simultaneously. 

Smith and Anderson for example, have argued that both greater exposure to stressful 

situations and greater reactivity within these situations can help explain why Type A 

personality leads to coronary heart disease (Smith & Anderson, 1986).      

 

Type A Personality  

In the occupational stress literature, considerable emphasis has been placed on 

Type A personality as a variable associated with work-related strain (Cooper, Dewe, & 

O'Driscoll, 2000). Individuals with Type A personality are characterized by displaying 

high levels of concentration and alertness, achievement striving, competitiveness, time 

urgency, aggressiveness, irritability, hostility, and anger toward others who are perceived 

by them as impeding their goal achievement (Lee, Ashford, & Jamieson, 1993). These 

individuals tend also to exhibit strong desire for personal control over their environment 

(Lee, Ashford, & Bobko, 1990). Findings from research on the moderating role of Type 

A personality of the stress-strain relationship are not consistent. Some studies have 

confirmed this role (Moyle & Parkes, 1999) while others failed to support that individuals 

with Type A Personality are more likely to experience psychological and physiological 

strain (Edwards, Baglioni, & Cooper, 1990; Jamal, 1999). It has been indicated that 

separate examination of the moderating role of individual dimensions of the Type A 

personality construct (such as anger or hostility) instead of the global construct might 

provide more consistent findings (Ganster, Schaubroeck, Sime, & Mayes, 1991; George, 

1992).  
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Negative Affectivity  

Negative affectivity is an important dimension of a vulnerable personality that 

reflects a predisposition to the experience of low self-esteem and negative emotional state 

(Cooper, Dewe, & O'Driscoll, 2000; Watson & Clark, 1984). Individuals who are high on 

negative affectivity are more susceptible to the adverse effects of work-related stress 

(Parkes, 1990). The moderating role of negative affectivity in the stress-strain 

relationship is complex, and there is still intense debate regarding whether the effects of 

negative affectivity on strain are direct (through its influence on the perception of 

stressors, by facilitating heightened responsiveness to stressors, or by creating stressors) 

or indirect (through moderating the relationship between stress and strain) (Cooper, 

Dewe, & O'Driscoll, 2000; Spector, Zapf, Chen, & Frese, 2000). 

 

Hardiness  

Hardiness is a dimension of resilient personality that has been hypothesized to 

moderate the effects of work-related stress on individual’s experience of strain or ill 

health (Kobasa, 1979). Individuals with a “hardy personality” are characterized by high 

levels of commitment or involvement in day-to-day activities, the perception that one has 

control over life events, and the tendency to view unexpected change as a challenge 

rather than a threat to well-being. Research investigating the role of hardiness in reactions 

to work-related stress indicates that hardy individuals in general tend to report fewer 

illnesses and higher levels of well-being (Kobasa, Maddi, & Kahn, 1982). 
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Evidence to support the moderating role of hardiness on the stress-strain 

relationship however, is inconsistent. It has been suggested that the influence of hardiness 

on reactions to stress may be due to other mechanisms such as the different appraisal 

approaches adopted by individuals when confronted with stressful situations (Cooper, 

Dewe, & O'Driscoll, 2000).  

 

Self-esteem and Self-Efficacy 

Several studies have suggested that self-esteem and self-efficacy may have an 

important role in the stress-strain relationship (Cooper, Dewe, & O'Driscoll, 2000). 

Individuals with high self-esteem tend to be less susceptible to the adverse consequences 

of environmental events than those with low self-esteem who might be more reactive to 

adverse conditions (Brockner, 1988). Several reasons have been proposed to explain this 

relationship. First, individuals with low self-esteem are more likely to be uncertain about 

the correctness of their thoughts and emotional reactions and thus tend to rely on external 

social cues. Second, these individuals usually seek social approval by conforming to 

others’ expectations. Third, they tend to be more self-critical and permit negative 

feedback on one area of their behavior to generalize to other dimensions of their self 

concept. Pierce and colleagues investigated the moderating role of self-esteem and were 

able to demonstrate that the impact of role stressors on employee response (satisfaction 

and performance) was more evident among employees with low self-esteem (Pierce, 

Gardner, Dunham, & Cummings, 1993).  
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Self-efficacy may also play an important role in reducing cardiovascular 

consequences of work-related strain (Schaubroeck & Merritt, 1997). Schaubroeck and 

Merritt indicated that self-efficacy influences the interaction effect of job demands and 

control on blood pressure, such that when individuals are confident about their abilities, 

having control mitigates the stress consequences of demanding jobs. Also, high control 

combined with high job demands had negative health consequences among those 

reporting lower self efficacy.  

 

VII.  Work-Related Stress and the Risk of Cardiovascular Disease 

Work-related stress has been considered as a risk factor for many medical 

conditions, among which are cardiovascular diseases. Significant associations have been 

reported by numerous studies between work-related stress and cardiovascular diseases, 

however, these associations need to be interpreted with caution. A comprehensive review 

of these studies illustrate the complexity of this relationship and the necessity to pay 

special attention to issues related to study design, effect modification, confounding, and 

bias before a definitive conclusion can be made as whether or not a significant 

association between work-related stress and cardiovascular disease exist (Schnall, 

Landsbergis, & Baker, 1994).  

 

Study Design  

In terms of study design, positive associations were reported by cross-sectional, 

case-control, and cohort studies. In the majority of these studies, work-related stress was 
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measured using either the job strain model (Karasek, 1979), the effort-reward imbalance 

model (Siegrist, 1996), or both. 

Many cross-sectional studies relied on the job strain model as the basis for their 

assessment, while few used the two models to enhance the predictive power of 

cardiovascular diseases (Hintsanen et al., 2005; Johnson & Hall, 1988; Karasek et al., 

1988; Kobayashi, Hirose, Tada, Tsutsumi, & Kawakami, 2005; Lallukka et al., 2006; 

Netterstrom, Kristensen, Damsgaard, Olsen, & Sjol, 1991; Pieper, Lacroix, & Karasek, 

1989; Yoshimasu et al., 2000). Statistically significant associations between job strain 

and the prevalence of cardiovascular disease (myocardial infarction, coronary 

atherosclerosis, and angina pectoris) were reported by most studies. Positive associations 

were also found with risk factors for cardiovascular diseases including blood pressure, 

serum cholesterol, and smoking.  

Numerous case-control studies attempted to assess the relationship between work-

related stress and cardiovascular disease (Alfredsson, Karasek, & Theorell, 1982; 

Alfredsson & Theorell, 1983; Hammar, Alfredsson, & Theorell, 1994; Peter, Siegrist, 

Hallqvist, Reuterwall, & Theorell, 2002; Theorell, Hamsten, de Faire, Orth-Gomer, & 

Perski, 1987). Most tended to use the job strain model as a basis for their measurement of 

work-related stress. A positive association was reported between job strain (a 

combination of high work demands and low control or decision latitude) and risk for 

cardiovascular disease. However, significant associations between individual components 

of the job strain model and the outcome variables were not always detected.  Myocardial 

infarction was the most common outcome of interest investigated in these studies. Peter 
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et al. used both, the job strain model and the effort-reward imbalance model (Siegrist, 

1996) to assess the relationship between the experience of stress and cardiovascular 

disease (Peter, Siegrist, Hallqvist, Reuterwall, & Theorell, 2002). Findings from their 

study indicated that the use of the two models improved the estimation of myocardial 

infarction risk among those exposed to work-related stress.  

A major limitation of cross-sectional design is that all variables are measured at 

only one point in time, which can have serious implications for establishing cause-effect 

relationships (Kasl & Cooper, 1987). The potential for detecting an association (or failing 

to do so) might exist irrespective of the true nature of the etiological process under study. 

Most important is the possibility that psychosocial measurement might be biased and 

does not reflect risk factor status prior to disease onset. Selection bias is another 

limitation of this type of study design. If studies include only subjects seeking treatment 

or only those referred for follow-up testing after initial examination, they are likely to be 

biased. Matching procedures, used in case-control studies to ensure those with or without 

disease are otherwise comparable, might also introduce bias to these studies.  

Several cohort studies examining the relationship between work-related stress and 

cardiovascular disease exist that also used either the job strain model or the effort-reward 

imbalance model (Aboa-Eboule et al., 2007; Alfredsson, Spetz, & Theorell, 1985; 

Astrand, Hanson, & Isacsson, 1989; Bosma, Peter, Siegrist, & Marmot, 1998; Hlatky et 

al., 1995; Karasek, Baker, Marxer, Ahlbom, & Theorell, 1981; Kivimaki et al., 2005; 

Kivimaki et al., 2006; Kivimäki et al., 2007; Kivimaki, Theorell, Westerlund, Vahtera, & 

Alfredsson, 2008; Kuper & Marmot, 2003; Netterstrom, Kristensen, & Sjol, 2006; Reed, 
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Lacroix, Karasek, Miller, & Maclean, 1989; Siegrist, Peter, Junge, Cremer, & Seidel, 

1990; Steenland, Johnson, & Nowlin, 1997).  

The main outcome measures used in these studies were the incidence of coronary 

heart disease and mortality rate. Positive associations between job strain and incidence of 

coronary heart disease were established in some studies. Bosma and colleagues used both 

the job strain model and the effort-reward model and were able to demonstrate that 

imbalance between personal efforts (competitiveness, work-related over-commitment, 

and hostility) and reward (poor promotion prospects, and blocked career), and not job 

strain, was associated with a higher risk of incident coronary heart disease (Bosma, Peter, 

Siegrist, & Marmot, 1998).  

 

Effect Modification 

Variables that can have an effect on the association between work-related stress 

and cardiovascular diseases are age, gender, socioeconomic status, and social support. 

The evidence regarding the effect of age on the association between occupational 

stress and cardiovascular disease is inconsistent. Although higher risk for cardiovascular 

disease due to job strain was reported among older workers (Schnall, Landsbergis, & 

Baker, 1994), recent evidence suggests otherwise. Data from the Whitehall II study, a 

prospective cohort study that followed participants for eleven years and in which self-

reported psychosocial work characteristics were collected from participants at the first 

phase of the study, found the effect of job strain on the incidence of coronary heart 

disease to be stronger among young workers (Kuper & Marmot, 2003). Kivimaki et al. 
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recommended taking age structure into account in future studies of job strain and 

cardiovascular disease (Kivimaki et al., 2005). Using data from the WOLF Stockholm 

Study, in which a cohort was followed for an average of 9.7 years, the authors found that 

among men aged 19-55 years, job strain was associated with a 1.8 times higher age-

adjusted risk of incident ischemic heart disease. This effect however, dropped by 70% to 

non-significant after employees older than 55 years were included in the cohort.  

The issue of whether there are gender specific associations between different 

components of stressful psychosocial work environments and cardiovascular disease was 

addressed in a number of studies. Using the effort-reward imbalance model to measure 

work-related stress, Peter et al. reported that the extrinsic effort component of the model 

was associated with increased risk of acute myocardial infarction among men (Peter, 

Siegrist, Hallqvist, Reuterwall, & Theorell, 2002). Among women, intrinsic effort 

component (over-commitment) was associated with increased risk of acute myocardial 

infarction. Furthermore, the association of over-commitment with the risk of myocardial 

infarction among women seemed to be affected by behavioral risk factors reflected by a 

reduction in risk estimations after adjustment for smoking, lack of physical exercise, and 

body mass index.  Another study suggested that social support may be a more important 

predictor for cardiovascular disease among women than other elements of the work 

environment (Johnson & Hall, 1988).  

Subgroup analyses based on group class were performed in a number of studies 

and provided partial support for class differences. Johnson et al. reported blue collar male 

workers to show the strongest association between adverse work conditions and 
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cardiovascular disease (Johnson & Hall, 1988). Contrary to what was reported by many 

studies, a 14-year cohort study of Danish workers showed that among men who were 

self-employed or managers (high socioeconomic status), high job demands was more 

strongly associated with the risk of ischemic heart disease (Netterstrom, Kristensen, & 

Sjol, 2006).    

The evidence regarding the effect modification role of social support is 

inconsistent. A number of studies were able to demonstrate that workers with the lowest 

work-related social support had higher mortality rates and a higher prevalence of 

cardiovascular diseases (Astrand, Hanson, & Isacsson, 1989; Johnson & Hall, 1988). 

Other studies however, have failed to find an effect modification by social support at 

work (Hintsanen et al., 2005; Kuper & Marmot, 2003). 

 

Confounding 

One assumed link between job strain and increased risk of cardiovascular disease 

is hypertension. Findings from the Whitehall II study indicated that although both job 

strain and hypertension predicted incident coronary heart disease, they were not related to 

each other (Kivimäki et al., 2007). Adjustment for hypertension and blood pressure had 

little effect on the association between job strain and coronary heart disease.   
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Bias 

Selection bias is a major threat to the validity of studies examining the 

relationship between work-related stress and cardiovascular disease. Two situations were 

suggested as potential sources of bias in these studies; situations in which a low 

participation rate is reported and situations in which selection into jobs might occur as a 

result of personality characteristics (Schnall, Landsbergis, & Baker, 1994). 

Another threat to the validity is the potential for information bias attributed to the 

use of questionnaires to assess psychosocial job characteristics. A number of studies 

attempted to obtain imputed and objective classification of the components of the job 

strain model based on job title using data from the US Department of Labor’s Quality of 

Employment Surveys (conducted by the University of Michigan Institute of Survey 

Research) (Karasek et al., 1988; Netterstrom, Kristensen, Damsgaard, Olsen, & Sjol, 

1991; Pieper, Lacroix, & Karasek, 1989; Reed, Lacroix, Karasek, Miller, & Maclean, 

1989; Steenland, Johnson, & Nowlin, 1997). These studies mostly included men and 

were less likely to report positive associations between job strain and risk for 

cardiovascular disease. 

Measurement problems related to duration of exposure to work-related stress is 

another potential reason for the mixed results from studies examining the association 

between job strain and coronary heart disease (Schnall, Landsbergis, & Baker, 1994). 

Assessing stress at one point in time only, might lead to underestimating the effect of 

long term work stress. Kivimaki et al. tested the hypothesis that a more robust association 

between occupational stress and coronary heart disease would be seen with consistent 
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measurement of stress over time (Kivimaki et al., 2006). Their exploratory analysis of a 

subpopulation with consistent measurement of stress over time, i.e., those with the least 

change in stress indicators over a mean follow-up period of three years, showed that long 

term exposure to stress was associated with a higher risk of incident coronary heart 

disease.    

 

VIII.  Work-Related Stress and Mental Health 

Evidence exists to suggest that stress at work is a potential determinant of mental 

health status (Stansfeld & Candy, 2006). One explanation of how work-related stress can 

adversely affect psychological health assumes a mediation effect of other variables such 

as self-esteem and efficacy (Cole, Ibrahim, Shannon, Scott, & Eyles, 2002). Based on this 

assumption, poor work conditions may affect mental health by devaluing peoples’ 

feelings of self-worth and eroding their feelings of mastery over the work situation 

(Brooker & Eakin, 2001). 

A variety of mental conditions were covered by studies assessing the relationship 

between work-related stress and mental of health including anxiety, depression, mood 

disorders, and neurotic disorders. As with studies assessing the association between 

cardiovascular diseases and work-related stress, the job strain model and effort-reward 

imbalance model were used in most of these studies to measure occupational stress.  

Stansfeld & Candy conducted a meta-analysis to explore the association between 

psychosocial work stressors and mental illness using eleven longitudinal studies 

identified through a systematic review of the literature (Stansfeld & Candy, 2006). The 
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measures used to capture common mental disorders and work conditions varied, most 

studies however, used validated scales. In terms of work conditions, ten studies used a 

modified version of the Job Content Questionnaire and two used a measure of effort-

reward imbalance (Karasek, 1979; Siegrist, 1996). In terms of mental health outcomes, 

eight studies used a measure of symptomatic outcomes such as the General Health 

Questionnaire, Center for Epidemiologic Study of Depression, or diagnostic interview 

outcomes. Follow-up time in these studies varied from one to fourteen years.  

A modest but significant association (an odds ratio of 1.21) was found between 

low decision authority and common mental disorders (Kivimaki, Elovainio, Vahtera, & 

Ferrie, 2003; Marchand, Demers, & Durand, 2005; Stansfeld, Fuhrer, Shipley, & 

Marmot, 1999; Wang, 2004). The summary odds ratio reported by studies that identified 

decision latitude as opposed to decision authority or skill discretion was 1.23 (Bultmann, 

Kant, Van den Brandt, & Kasl, 2002; Griffin, Fuhrer, Stansfeld, & Marmot, 2002; 

Niedhammer, Goldberg, Leclerc, Bugel, & David, 1998).  

A positive association was reported by all studies exploring the effect of 

psychological demands on common mental disorders (Barnett & Brennan, 1998; 

Bultmann, Kant, Van den Brandt, & Kasl, 2002; Kivimaki, Elovainio, Vahtera, & Ferrie, 

2003; Marchand, Demers, & Durand, 2005; Niedhammer, Goldberg, Leclerc, Bugel, & 

David, 1998; Stansfeld, Fuhrer, Shipley, & Marmot, 1999; Wang, 2004). The overall 

summary estimate of the risk of common mental disorders for those with the highest 

psychological demands was 1.39. The summary risk was higher for men than for women. 
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Fewer studies were identified that explored the effects of job strain (a 

combination of high psychological demands and low decision latitude) on common 

mental disorders (Bildt & Michélsen, 2002; Shields, 1999; Ylipaavalniemi et al., 2005). 

However, findings from these studies show that the size of the summary point estimate 

for job strain was substantial (an odds ratio of 1.82).  

In terms of interpersonal work relationships, a modest increased risk (an odds 

ratio of 1.32) was found in studies exploring the effect of poor interpersonal relationships 

on common mental disorders (Bultmann, Kant, Van den Brandt, & Kasl, 2002; Dormann 

& Zapf, 2002; Niedhammer, Goldberg, Leclerc, Bugel, & David, 1998; Romanov, 

Appelberg, Honkasalo, & Koskenvuo, 1996; Stansfeld, Fuhrer, Shipley, & Marmot, 

1999; Wang, 2004; Ylipaavalniemi et al., 2005).  

Studies of effort-reward imbalance showed a substantial effect (an odds ratio of 

1.84) of imbalance between efforts and rewards and common mental disorders (Godin, 

Kittel, Coppieters, & Siegrist, 2005; Stansfeld, Bosma, Hemingway, & Marmot, 1998). 

The effect of job insecurity on risk of common mental disorders was modest in 

size (an odds ratio of 1.33) based on three studies that examined the relationships 

between job security and ill mental health (Bultmann, Kant, Van den Brandt, & Kasl, 

2002; Ferrie, Shipley, Stansfeld, & Marmot, 2002; Marchand, Demers, & Durand, 2005; 

Wang, 2004).  

A recent systematic review of the literature identified sixteen follow-up studies 

that explored the risk of depressive disorder or symptoms in relation to psychosocial 

factors in the workplace (Bonde, 2008). These studies suggested an elevated risk of 
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depressive symptoms in both men and women independent of the type of stressor. The 

reported risk estimates were consistent across studies but were generally only slightly or 

moderately elevated. While many risk factors for depression including gender, age, 

income, educational level, and marital status were controlled for in most of the studies, 

several other risk factors such as life events, personality traits, family history of 

depressive disorder, chronic disease and earlier psychiatric morbidity were not. Risk 

estimates showed elevated risk for employees with high demand jobs (an odds ratio of 

1.31), low control (an odds ratio of 1.2), and low social support (an odds ratio of 1.44).  

 

Study Design 

In general, cross-sectional studies exploring the relationship between work-related 

stress and mental illness such as depressive disorders are not viewed favorably. They are 

not expected to provide information on causal relationships because self-reported data on 

perceived stressors at work and health outcomes in these studies are not independent.  

Also, the use of cross- sectional studies to assess these relationships might introduce the 

risk of circular reasoning (Bonde, 2008; Kasl, 1998).  

Attempts to avoid these limitations by utilizing longitudinal study designs or the 

exclusion of cases at baseline however, do not necessarily rule out that the association 

between perceived stressors and later reporting of symptoms of mental illness reflect the 

way the individual perceives and interprets his or her surroundings.  
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Other Threats to Internal Validity 

A number of threats to the validity of the current evidence regarding the 

association between work-related stress and mental health status need to be addressed in 

future studies to provide more concrete findings. For example, unmeasured subclinical 

depression at baseline and its influence on individual reporting of psychosocial factors in 

the workplace need to be considered in future studies (Bonde, 2008). Also, issues related 

to the lack of independence between measurement of exposure and outcome, and the 

uncertain timing of exposure relative to disease onset need to be addressed more 

explicitly in future studies (Bonde, 2008). 

 

IX.  Work-Related Stress and Health-related Quality of Life 

Health-related quality of life indicators usually describes a person’s ability to 

function effectively physically, emotionally, and socially, and to maintain a sense of well 

being (Mosteller, Ware, & Levine, 1989; Stewart & Ware, 1992). The use of health-

related quality of life measures can supplement traditional biomedical health status 

measures which usually capture the presence, absence, and/or severity of disease or 

mortality. Although health-related quality of life indicators were developed mainly to 

reflect the consequences of health problems and related treatments (Stewart & Ware, 

1992), losses in functional capacity or sense of well-being may conceivably precede, 

follow, or be independent of disease. 

Work-related stress may influence health-related quality of life either directly or 

indirectly. It can have a relatively direct and immediate influence on health-related 
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quality of life, or an indirect influence through more proximal or mediating effects of 

stress-induced diseases. 

The relationship between work-related stress and health-related quality of life was 

explored in a cross-sectional study that included 1319 working men and women who 

were 18 through 64 years of age (Lerner, Levine, Malspeis, & D'Agostino, 1994). 

Participants in the study completed a modified version of the Job Content Questionnaire 

that classified workers’ job into four categories: high strain, passive, low strain, and 

active. They also completed the Medical Outcomes Study 36-Item Short-Form Health 

Survey (SF-36). The analysis controlled for age, gender, race/ethnicity, education, 

employment status, chronic illness, and other psychosocial variables (e.g., social support, 

life satisfaction). 

Job strain was found to be associated with five domains of health-related quality 

of life measured by the SF-36 questionnaire: physical functioning, role functioning 

related to physical health, vitality, social functioning, and mental health. Some health 

differences such as those contained in the mental health model, were substantial, in 

contrast to physical health indicators which were only marginally associated with job 

strain. Authors of the study indicated that one potential limitation of this study was that 

both the SF-36 and job strain variables were based on self-reported data. Nevertheless, 

the SF-36 is a validated measure that was found to be associated with a range of 

objectively and subjectively assessed health measures and thus should be relatively free 

of bias (Stewart & Ware, 1992).  
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Stansfeld et al. explored the relationship between work characteristics and social 

support and physical, psychological, and social functioning in 10,308 British male and 

female civil servants (Stansfeld, Bosma, Hemingway, & Marmot, 1998). In this 

prospective cohort study that followed participants for five years, work characteristics 

were measured according to the two dominant models in the occupational stress 

literature: the job strain model and the effort-reward imbalance model (Karasek, 1979; 

Siegrist, 1996), both of which are self-reported measures. Health-related quality of life 

was assessed using the SF-36 which, among other domains, provides measures of 

physical functioning, general mental health, and social functioning. The analysis adjusted 

for age, gender, employment status, health-related behaviors, body mass index, illness at 

baseline, social support, and negative affectivity. 

The authors concluded that work characteristics and social support can predict 

physical, psychological, and social functioning similar to the way in which they can 

predict illness. After adjustment for confounding factors, they found that poor physical 

functioning was best predicted by effort-reward imbalance in men and women, high 

psychological demands in women, low confiding/emotional support in men, and high 

negative characteristics of close relationships in both men and women. 

Poor psychological functioning was predicted by low work social support and 

effort-reward imbalance in both men and women. Low confiding/emotional support was 

a predictor only in men. Poor social functioning was predicted by low work support in 

men, high job demands in women, effort-reward imbalance, and high negative 

characteristics of close relationships in both men and women.  
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X. Stress Management in the Workplace 

Potential benefits of stress management and health promotion programs can be 

considered in four main areas: productivity improvements, reduced employee health and 

insurance costs, reduced human development costs, and improved organizational image 

(Cooper, Liukkonen, & Cartwright, 1996). Stress management interventions can be 

classified in terms of their objectives and strategies (Beehr & Newman, 1978). A review 

of the occupational stress literature reveals three distinct sets of objectives for stress 

management interventions (Cox, Griffiths, & Rial-González, 2000; Dollard & Winefield, 

1996).  

The first set of objectives is based on prevention, which usually involves 

controlling the exposure to stress through work design and training in order to reduce the 

likelihood of experiencing stress by employees. The second set of objectives is based on 

management and group problem solving in order to improve the organization’s ability to 

recognize and deal with problems as they arise. The final set of objectives involves 

offering enhanced support to help employees cope with, and recover from, problems that 

exist.  

Within this general framework, further distinction can be made between 

objectives that focus on the organization and those that focus on the individual (Cox, 

Griffiths, & Rial-González, 2000). Although equal attention has been given theoretically 

to interventions focusing on both the organization and the individual, in practice, 
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interventions focusing on personal stress management received much more attention than 

those focusing on organizational stress management. 

 

Common Types of Interventions 

Consistent with the objectives and strategies mentioned in the previous section, 

three main types of stress management interventions are reported in the literature (Cooper 

& Cartwright, 1997). Primary interventions in the form of organizational or work 

development which attempts to reduce stressors through work design (Jones et al., 1988). 

Secondary interventions, which are mainly concerned with worker training, either in the 

form of health promotion or development of psychological skills (Lindquist & Cooper, 

1999). Tertiary interventions, which are mainly concerned with employee assistance 

(largely focusing on provision of counseling).     

Most interventions tend to be individually focused, designed for managerial and 

white-collar workers and concerned with changing the worker as opposed to the work or 

the work environment (Dollard & Winefield, 1996). Surveys in the United States among 

management and union groups reveal clear differences in how both groups view 

interventions to deal with work-related stress. Management tends to emphasize individual 

(secondary and tertiary) interventions, seeing personality, family problems or lifestyle as 

being prominent sources of stress. Union groups on the other hand, consider social and 

organizational factors such as job design and management style as being both more 

responsible and more suitable targets for intervention (Cataldo & Coates, 1986).  
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Stress Reduction Interventions 

Several studies evaluating stress reduction interventions exist which address the 

nature and design of the work environment; the issue of control was emphasized in many 

of these studies (Jackson, 1983; Jones et al., 1988).  

One example of interventions that fall under this category was discussed in a 

study that evaluated the impact of increased participation in decision making on the 

experience of role ambiguity and role conflict among employees in outpatient clinics in 

hospitals in the United Kingdom (Jackson, 1983). Clinic supervisors were given 

appropriate training on participation. Findings from this study showed a positive impact 

in terms of increased number of staff meetings held in participating clinics. After a six-

month follow-up period, significant reductions in role ambiguity and role conflict were 

observed in the intervention clinics. 

The relationship between stress and medical malpractice and the impact of stress 

management programs in reducing malpractice risk in 76 hospitals was examined by 

Jones and colleagues (Jones et al., 1988). Departments in participating hospitals with 

current records of malpractice reported higher levels of work-related stress than did 

matched departments with no malpractice claims. Moreover, levels of wok-related stress 

correlated significantly with the frequency of malpractice claims in these departments. 

The implementation of an organization-wide stress reduction program resulted in a 

significant decrease in the frequency of reported medication errors. At the end of the 

study, twenty two hospitals that implemented an organization-wide stress management 
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program had significantly fewer claims compared with a matched sample that did not 

participate.   

 

Stress Management Training  

The majority of personal stress management programs focus on training in 

techniques such as relaxation, meditation, and cognitive restructuring (Murphy, 1984). 

Studies evaluating these interventions used outcome measures that were to a large extent 

related to the individual and rarely to the organization. A comprehensive review of these 

interventions concluded that a number of significant benefits accrued to individuals, 

including reductions in physiological arousal levels, in tension and anxiety, in sleep 

disturbances, and in somatic complaints. A number of workers also reported an increased 

ability to cope with work and home problems following completion of their program. It is 

worth mentioning however, that not all of these effects were sustained over a long time 

period. Assessment after 3-9 months failed to establish the effectiveness of these 

interventions. 

The advantage of adopting interventions under this category lies in (1) the ability 

to establish and evaluate such programs without major disruption to work routines, (2) 

the possibility of tailoring these programs to individual workers’ needs, and (3) the ability 

to link into employee assistance programs (Murphy, 1984). However, the major 

disadvantage is that such programs are not designed to reduce or eliminate sources of 

stress at work but only to teach workers more effective coping strategies. 
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Employee Assistance Programs 

The origin of Employee Assistance Programs (EAPs) can be traced to 

organizations’ concerns over the cost of alcoholism in the workplace (Cox, Griffiths, & 

Rial-González, 2000). These programs focus on providing counseling for troubled 

employees that addresses issues related to drug abuse, personal crises, and marital and 

family problems. Some are broader and embrace concerns such as impending retirement 

and relocation. The service may be provided in-house or by specialist EAP contractors. 

An evaluation of one of these programs revealed that counseling offered as part of the 

program was effective in improving self-reported psychological health and absence from 

work, but not job satisfaction and organizational commitment (Cooper & Sadri, 1990).   

 

XI.  Questionnaire Design and Development  

Designing and developing questionnaires involves two main components: (1) 

deciding what the questionnaire needs to measure, and (2) designing and testing 

questionnaire items to be good measures of the construct or trait under study (Fowler, 

2002). The first task, deciding what needs to be measured, is usually overlooked by many 

researchers. The temptation to add related questions to an item pool without a careful 

consideration of how this can contribute to achieving the project’s overall goals is a 

serious threat to the validity of the design process. Having a clear statement regarding 

what the questionnaire is supposed to accomplish along with a list of variables to be 

measured and a detailed analysis plan is essential to avoid this early flaw in the design 

process.   
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The next step is to design individual items. A common approach to this step is to 

look at what others have done previously in the specific field under study (Streiner & 

Norman, 2003). Utilizing items from previously developed questionnaires can be a 

practical approach for a number of reasons. Since there are only a limited number of 

ways a person can ask about a specific problem, using what other people have judged to 

be relevant, or important, can save valuable time and effort spent in constructing new 

questionnaire items that might have limited added value. Furthermore, due to the repeated 

testing process, existing items are expected to be psychometrically sound.  

Although practical, this approach needs to be adopted with caution for two 

reasons. Using existing instruments uncritically might result in including items that use 

outdated terminology; it may also result in including scales that fail to cover sufficiently 

the domains under study (Streiner & Norman, 2003).  

When the existing items and scales are deemed inadequate because of one reason 

or another, constructing new questionnaire items becomes necessary. New questionnaire 

items can be derived from multiple sources including focus group discussions with 

members of the target population, as well as theory, empirical research, and expert 

opinion. 

During the initial phase of questionnaire development, researchers are usually 

interested in creating an item pool. The aim is to be as inclusive as possible, even to the 

point of being over-inclusive; poor items can be detected and eliminated at later phases of 

questionnaire development (Streiner & Norman, 2003).  
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Content Validity 

A questionnaire is considered to have content validity if the included items are 

representative of the content area in which the investigator is interested (Cronbach & 

Meehl, 1955; Nunnally, 1978). There are two key facets to content validity: content 

relevance and content coverage (Streiner & Norman, 2003). Content relevance refers to 

the extent to which each item is related to the content area under investigation. Items that 

fail to show adequate content relevance may introduce measurement error and 

discriminate among respondents on some dimension irrelevant to what is being assessed. 

Content coverage on the other hand, reflects the extent to which separate domains within 

the content area of interest are represented by one or more items. If not, respondents may 

differ in some important aspects, but this difference might not be reflected in the final 

score obtained from the questionnaire or its individual subscales.  

While efforts to establish content validity usually focus on individual items, it is 

important to keep in mind that content validity is a characteristic of the questionnaire as a 

whole and not of the individual items. It is also important to remember that content 

validity is context specific, that is, the degree to which the content of the questionnaire is 

relevant and representative depends to a large extent on its intended function (Haynes, 

Richard, & Kubany, 1995). Furthermore, content validity is a dynamic concept that may 

degrade over time, as more information becomes available about the construct under 

study or as the nature of the underlying theory evolves. 

Haynes et al. (1995) provided a comprehensive guide to determine the content 

validity of questionnaires. They emphasize the importance of carefully defining the 
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relevant domains of the construct and of subjecting those domains to content validation 

before developing other aspects of the questionnaire. They highlight the importance of 

subjecting all elements of the questionnaire to content validation including instructions to 

respondents, questionnaire response format, and response scales. Carefully structured and 

open-ended interviews with persons from the target population and experts in the field 

can be used to increase the likelihood that the items and other elements are representative 

of, and relevant to, the facets of the construct being measured. They also recommend that 

every element of the initial item pool be judged by multiple experts, using 5- or 7- point 

evaluation scales, on applicable dimensions such as relevance, representativeness, 

specificity, and clarity. Items in a questionnaire need to be distributed in a way that 

reflects the relative importance of the various domains of the target construct. If the items 

selected for inclusion in the questionnaire over-represent or under-represent domains of a 

construct, the resulting scores and interpretations of these scores will be biased. 

 

Choosing Response Scales 

Two main types of response scales are typically used in questionnaires: 

categorical (e.g. race, marital status) or continuous (e.g. the amount of pain recorded on a 

100-mm line) (Streiner & Norman, 2003). Further distinction among different types of 

response scales can also be made in terms of the level of measurement involved. If a 

response consists of named categories, the obtained variable is called a nominal variable. 

If these categories can be ordered, the obtained variables are called ordinal variables. 

Variables in which the interval between responses is constant and known are called 
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interval variables (e.g. Fahrenheit temperature). Finally, variables in which the ratio 

between two values is meaningful are called ratio variables (e.g. counts or measurements 

by an objective physical scale).  

Continuous response scales are very common in health care research (Streiner & 

Norman, 2003). Different methods are available to quantify responses provided using 

these scales. The first approach is known as direct estimation in which respondents are 

required to indicate their response by marking a line or checking a box. The second 

approach, comparative methods, requires respondents to choose among a series of 

alternatives that have been previously calibrated by a separate criterion group. A third 

approach also exists which is known as econometric methods in which subjects are 

required to describe their preferences by anchoring them to extreme states. 

 

Direct estimation methods 

These methods are designed to obtain a quantitative estimate of the magnitude of 

an attribute from respondents. Examples of scales that fall under this category are visual 

analog scales, adjectival scales, and Likert response scales (Streiner & Norman, 2003). 

Likert scales are among the most widely used response scales in questionnaires. 

Likert scales are bipolar scales that can be constructed to measure any attribute, 

most commonly agreement. There are a number of issues that need to be carefully 

considered when these scales are constructed in order to guarantee the quality of the data 

obtained using these response scales (Streiner & Norman, 2003).  
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How many categories to include in a Likert scale is an important issue to take into 

account. The existing evidence indicates that using fewer categories than the respondent’s 

ability to discriminate in a scale may result in loss of information. Findings from a 

systematic review indicated that the reliability of a questionnaire tends to be influenced 

by the number of categories included in a response scale, and that the reliability can be 

improved by increasing the number of these categories (Cox, 1980). Scales with two or 

three response alternatives are considered generally inadequate and may tend to frustrate 

and stifle respondents. Using too many categories (i.e. more than nine) is also 

discouraged, since the marginal return from using too many response alternatives is 

usually minimal. Factors that need to be considered in choosing the optimal number of 

categories include preferences of respondents and how easy they find the task of 

completing scales with different numbers of options. Although five to nine response 

alternatives were found to be ideal in most circumstances, there is evidence to suggest 

that unaided respondents are usually unable to discriminate beyond seven categories due 

to the limits of short-term memory and information processing capacity (Miller, 1956; 

Streiner & Norman, 2003). There might be an advantage however, in designing a 

response scales with nine response categories. Bias attributed to ‘end-aversion’ tendency 

expressed by people who tend to avoid the two extremes of the scale can be avoided 

when response scales with nine categories are used. Another related issue is whether to 

use odd or even number of categories in a response scale; odd number of response 

alternatives is usually preferable under circumstances that may warrant the adoption of a 

neutral position.  
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The use of end-anchored scales or scales with adjectives attached to all points on 

the scale is another issue that needs to be considered in constructing Likert scales. Dixon 

et al. administered two Likert-type formats to 121 subjects, one with all points defined 

and the other only end-point defined (Dixon, Bobo, & Stevick, 1984). They found no 

significant difference in terms of preference between the defined and the end-defined 

formats. There was a significant difference however in the variance of individual items 

by scale type; significantly more items had a larger standard deviation in the end-defined 

format than in the defined format. This might be attributed to the tendency of end-defined 

scales to pull responses to the ends and producing greater variability as a result of that 

(Streiner & Norman, 2003). In their study, Frisbie and Brandenburg assessed whether 

random groups responded differently to the same items if all points on scales were 

defined rather than just the end points, and whether these groups responded to the same 

item stem differently if all points on the scales were labeled numerically rather than 

alphabetically (Frisbie & Brandenburg, 1979). The authors concluded that items are not 

equivalent if only the end points of the response scale are defined rather than all points on 

the scale. However, items were found to be equivalent when the same response choices 

are either numbered or lettered. The group which responded to the scale with only end 

points defined had higher mean ratings (more positive) on six of the eight items than the 

group which responded to the scale with all points defined.  

Using numbers with response alternatives was also found to influence the way 

people respond to questionnaire items. Schwarz et al. indicated that respondents use 

numeric values to disambiguate the meaning of the scale labels, resulting in different 
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interpretations (Schwarz, Knauper, Hippler, Noelle-Neumann, & Clark, 1991). When the 

numeric values provided as part of the rating scale ranged from 0 to 10, 34 percent of 

respondents endorsed values in the lower half of the scale (0 to 5). However, only 13 

percent endorsed formally equivalent values between -5 and 0, when the scale ranged 

from -5 to +5.  

Likert scales are on an ordinal level of measurement, and although they are 

routinely assigned numerical values, there is no evidence that the distance between 

consecutive categories on a scale is actually the same. This is an important point to take 

into consideration from an analytical perspective, since statistical methods that are used 

to analyze the data obtained from these scales make the assumption of equality of 

distance (an assumption for interval data). Streiner & Norman (2003) suggest that from a 

pragmatic viewpoint, data from Likert scales can be analyzed as if they were interval data 

without introducing significant bias, provided that they were not severely skewed.      

Direct estimation methods, including Likert scales, are relatively easy to use, 

require little pre-testing, and are usually easily understood by subjects, however, they 

have a number of limitations (Streiner & Norman, 2003). Two types of biases have been 

attributed to these methods, the halo effect bias arising from the temptation to rate all 

items on the basis of a global impression; respondents tend to pay little attention to the 

individual categories because items are frequently ordered in a single column on a page. 

The second source of bias arises from the tendency of many respondents to avoid 

committing themselves to the extreme categories on the scale.  
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Selecting Items 

The decision to keep or eliminate items from an initial item pool is made based on 

a number of criteria (Streiner & Norman, 2003). The first criterion is interpretability; 

items that are ambiguous or incomprehensible are usually eliminated from the initial item 

pool. Problems in item interpretability are usually attributed to using words that are 

difficult to read, using jargon, using value-laden words, or using double-barrelled 

questions (items that ask two or more questions at the same time, each of which can be 

answered differently). In terms of reading level, the usual rule of thumb is to design the 

new scale in a way that should not require reading skills beyond that of a 12-year old, 

unless the scales are intended to be used for a group of respondents with known 

educational level. Ambiguity can be introduced into a scale by using poorly worded items 

and vague response scales. This is usually an indicator of items that need to be excluded 

from the initial item pool.   

Another factor that can influence the interpretability of items in a scale is the use 

of positive and negative wording. Traditionally, the use of positive and negative wording 

in a survey instrument has been recommended to minimize the acquiescence bias 

(Anastasi, 1982). This bias reflects a tendency by respondents to give positive responses 

to an item irrespective of the content of that item, endorsing mutually contradictory 

statements. It might be attributed to respondents’ potential lack of motivation or poor 

cognitive skills. Recent evidence however, argues against the use of both positive and 

negative wording for multiple reasons. First, reversing the polarity of an item that is 

worded either positively or negatively does not necessarily reverse the meaning (Streiner 
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& Norman, 2003). Second, respondents generally show a tendency to endorse a negative 

item rather than to reject a positive one (Reiser, Wallace, & Schuessler, 1986). Third, 

negatively worded items were found to have lower validity coefficients than positively 

worded items (Holden, Fekken, & Jackson, 1985; Schriesheim & Hill, 1981). Finally, 

scales that have stems with both positive and negative wording are less reliable than these 

where all the items are worded in the same direction. The effects of stem and item 

reversal on internal consistency reliability of questionnaire scores were examined by one 

study. Findings from this study indicated that when all directly worded item stems (items 

worded in the same direction, e.g., all positive) were used in combination with half of the 

response sets going from strongly disagree to strongly agree, and the other half going 

from strongly agree to strongly disagree, the highest level of score reliability and the 

highest item variance were observed (Barnette, 2000).  

The other criterion to be considered in selecting items for inclusion in an initial 

item pool is the length of items. Streiner & Norman (2003) recommend that items on 

scales should be as short as possible, provided that their comprehensibility is not 

compromised. There is evidence to suggest that item validity coefficients tend to fall as 

the number of letters in the item increases. 

 

Testing the Item Pool 

The final step in designing and developing a questionnaire is to pre-test the 

selected items to ensure that they are comprehensible, unambiguous, and jargon-free. 

This step is usually accomplished using a group of individuals comparable to those who 
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will be the ultimate target for the questionnaire. The process usually involves asking 

subjects to rephrase the question using their own words while staying as close as they can 

to the original meaning of the items, or asking them to think aloud when they respond to 

individual items  (Streiner & Norman, 2003).  

Subjects are also asked to complete an initial version of the item pool. Obtained 

responses can also be tested for other attributes such as endorsement frequency, which is 

the proportion of people who give each response alternative to an item. Usually, items 

where one alternative has a very high (or low) endorsement rates are eliminated. If the 

endorsement frequency is over 0.95 (or under 0.05), then most people are responding in 

the same direction or with the same alternative. Since it can be predicted what the answer 

will be with greater than 95 percent accuracy, very little can be learned by knowing how 

a person actually responded to these items. Such items do not improve a scale’s 

psychometric properties, and may actually detract from them while making the test 

longer. In practice, only items with endorsement rates between 0.20 and 0.80 should be 

used (Streiner & Norman, 2003).  

Another attribute of the initial item pool that can be assessed during this phase is 

the homogeneity of items within scales. This is important because it reflects the 

investigator’s ability to interpret the composite score as a reflection of the test’s items 

(Henson, 2001). This means that items should be moderately correlated with each other, 

and each should correlate with the total score of the scale.  One approach to assess 

homogeneity of items is to use an item-total correlation index. Item-total correlation 

refers to the correlation of the individual item with the scale omitting that item. If that 
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individual item was not removed, the correlation coefficient will be inflated because the 

item will correlate with itself. The usual rule of thumb is that items should correlate with 

total score above 0.20. Items with lower correlations should be eliminated (Streiner & 

Norman, 2003). Another approach for assessing item homogeneity is by using coefficient 

alpha (also called Cronbach’s alpha) (Cronbach, 1951). Coefficient alpha can be 

calculated using the following formula: 

α= (n/n-1) (1-(Σσi
2/σT

2)) 

Where n is the number of items, σi is the standard deviation for each item, and σT 

is the standard deviation of the total score. 

The advantage of using this technique in term of scale development is that it is 

possible, especially with the availability of statistical software packages, to repeat the 

process multiple times, each time omitting one item. If the alpha coefficient increases 

significantly when a specific item is left out, this would indicate that its exclusion would 

increase the homogeneity of the scale. There are problems in accepting higher alpha 

coefficients uncritically, and in interpreting them as reflecting simply internal consistency 

(Streiner & Norman, 2003). Coefficient alpha not only depends on the magnitude of 

correlation among items, but also on the number of items in the scale. Doubling the 

number of items in a scale can simply increase the magnitude of alpha coefficient and 

make the scale look homogenous, even though the average correlation remains the same. 

Even if two scales, each measuring a distinct construct, were combined, coefficient alpha 

will be high (Cortina, 1993). Too high alpha coefficients can also be problematic, since 

they might indicate a high level of item redundancy. This may indicate that the scale as a 
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whole might be too narrow in scope, which can have negative implications in terms of 

content validity. Thus, alpha should be above 0.7, but probably not higher than 0.9 

(Nunnally, 1978; Streiner & Norman, 2003).      

 

XII.  Psychometric Analysis 

Assessment of the psychometric properties of newly developed psychological 

tests and measurements is crucial to make sure that the obtained scores from these 

instruments are reliable and valid.  

 

Reliability 

The term reliability refers to the consistency or stability of scores obtained by a 

survey instrument. As a concept, it involves the computation of measurement error of a 

single score, and the prediction of fluctuation likely to occur in a single score as a result 

of irrelevant or unknown chance factors (Anastasi & Urbina, 1997). Estimates of 

reliability indicates the extent to which individual differences in scores are attributable to 

“true” differences in the characteristics under consideration and the extent to which they 

are attributable to chance error. In other words, measures of reliability make it possible to 

estimate what proportion of the total variance of a single score is error variance. There 

are several methods to estimate the reliability of a new psychological measure. Since all 

are concerned with the degree of consistency or agreement between two sets of scores, 

they can all be expressed in terms of correlation coefficients.  
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In his article ‘test reliability: its meaning and determination,’ Cronbach provides 

multiple definitions of reliability (Cronbach, 1947): 

- The degree to which the test score indicates unchanging individual differences 

in any traits (coefficient of stability). 

- The degree to which the test score indicates unchanging individual differences 

in the general and group factors defined by the test (coefficient of stability and 

equivalence). 

- The degree to which the test score indicates the status of the individual at the 

present instant in the general and group factors defined by the test (coefficient 

of equivalence). Internal consistency tests are generally measures of 

equivalence. These coefficients predict the correlation of the test with a 

hypothetical equivalent test. 

 

Types of Reliability 

Test-Retest Reliability: One way of assessing the reliability of a survey 

instrument is to administer the same instrument on two different occasions (Anastasi & 

Urbina, 1997; Cronbach, 1947). The reliability coefficient is simply the correlation 

between the scores obtained by the same person on the two administrations of the survey 

instrument. The error variance corresponds to the random fluctuations of performance 

from one session to the other, which may result in part from uncontrolled questionnaire 

administration conditions. The reliability coefficient can be calculated using the 

following formula: 
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ICC= σ2
subjects/ (σ

2
subjects+ σ2

error) 

Intraclass Correlation Coefficient (ICC) is the average of multiple observations of 

the same variable; this is to be differentiated from the Pearson’s correlation, which is 

usually between different variables, and hence is called interclass correlation (Streiner & 

Norman, 2003).   

Although simple and straightforward, test-retest reliability estimates must be 

interpreted with caution (Anastasi & Urbina, 1997). Responding to a questionnaire more 

than once is naturally associated with varying amounts of improvements in the retest 

scores of different individuals. Moreover, if the interval between retests is fairly short, 

respondents may recall many of their former responses, so that the scores on the two 

administrations of the questionnaire are not independently obtained, and the correlation 

between them will be spuriously high.  

Alternate-Form Reliability: The same individual can respond to one form of a 

questionnaire on the first occasion and to another, equivalent form on the second 

(Anastasi & Urbina, 1997; Cronbach, 1947). The correlation between the scores obtained 

on the two forms represents the reliability coefficient of the questionnaire. This reliability 

coefficient is a measure of both temporal stability and consistency of response to 

different item samples (or questionnaire forms). 

If the two alternate forms of the questionnaire are administered in immediate 

succession, the resulting correlation describes reliability across forms only, not across 

occasions (Anastasi & Urbina, 1997). The error variance in this case represents 

fluctuations in performance from one set of items to another, but not fluctuations over 
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time. Alternate forms of a questionnaire should be parallel, constructed independently, 

and designed to meet the same specifications. They should contain the same number of 

items, and items should be expressed in the same form and should cover the same type of 

content.  

Split-Half Reliability: This type of reliability coefficient is sometimes called a 

coefficient of internal consistency, since only a single administration of a single form is 

required. It is possible to provide an estimate of the reliability from a single 

administration of one form of a questionnaire using split-half procedures (Anastasi & 

Urbina, 1997; Cronbach, 1947). As such, two scores can be obtained from each 

individual by dividing the questionnaire into equivalent halves. This measure of 

reliability provides an estimate of consistency with regard to content sampling, and it 

does not take into account temporal stability since only one test session is involved. An 

important issue to consider in using this method is how to split the test in order to obtain 

the most nearly equivalent halves; this can be done by finding the scores on the odd and 

even items.  

Kuder-Richardson Reliability and Coefficient Alpha: also known as inter-item 

consistency, these methods also involve utilizing a single administration of a single form 

of a questionnaire, and are based on the consistency of responses to all items in the 

questionnaire (Anastasi & Urbina, 1997; Cronbach, 1947). Estimates of inter-item 

consistency are influenced by two sources of error variance: content sampling and the 

heterogeneity of the behavior domain sampled; the more homogenous the domain, the 

higher the inter-item consistency. 
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The most common approach to estimate inter-item consistency is Kuder-

Richardson Reliability (Kuder & Richardson, 1937). As with the split-half approach, 

inter-item consistency is found from a single administration of a single questionnaire, but 

rather than requiring two half scores, this technique is based on an examination of 

performance on each item. The Kuder-Richardson Reliability is applied for items using 

dichotomous response alternatives. The reliability coefficients obtained using this 

approach is the mean of all split-half coefficients resulting from splitting of a 

questionnaire (Cronbach, 1951).  Some tests, however, may have items scored using 

multiple-response scales, for such items, a generalized formula has been derived, known 

as coefficient alpha. Coefficient alpha (also known as Cronbach’s alpha) is the mean of 

all split-half coefficients resulting from different splitting of the questionnaire. It is 

therefore an estimate of the correlation between two random samples of items from a 

universe of items. Coefficient alpha is an appropriate index of reliability except for very 

short instruments. For survey instruments with multiple subscales, coefficient alpha needs 

to be calculated for the individual subscales individually (Cronbach, 1951). 

Scorer Reliability: Another source of error variance that needs to be considered in 

certain circumstances is scorer variance (Anastasi & Urbina, 1997; Cronbach, 1947). 

Scorer reliability (also called inter-rater reliability) can be determined by having a survey 

instrument independently scored by two examiners. The two scores thus obtained by each 

person are then correlated, and the resulting correlation coefficient is a measure of scorer 

reliability.   
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Validity 

Following the assessment of reliability, the validity of a psychological measure 

needs to be determined to see if it is measuring what it is supposed to be measuring 

(Streiner & Norman, 2003). Validating a questionnaire is a process that is used to 

determine the degree of confidence that can be placed on inferences made about people 

based on their scores from that instrument (Messick, 1980).  

 

Content Validity  

A questionnaire that includes a more representative sample of the target construct 

to be measured lends itself to more accurate inferences, thus if there are important aspects 

of that construct that are missed by the scales in the questionnaire, then there is a 

possibility of making inaccurate inferences based on scores obtained from these scales 

(Streiner & Norman, 2003). Unlike other types of validity, content validity does not need 

to be established after the construction of the instrument; rather, necessary steps to ensure 

content validity of a newly developed questionnaire are usually made during the early 

design and development phase (Nunnally, 1978).   

 

Criterion Validity 

Criterion validity is defined in terms of the correlation of a scale with some other 

measure of the trait under study, most preferably a ‘gold standard’ which has been 

accepted and validated in the field (Streiner & Norman, 2003). Two types of criterion 

validity exist: concurrent validity and predictive validity; they differ respectively in terms 
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of whether data from the new and the criterion measures were collected at the same time 

or at different time (Cronbach & Meehl, 1955; Messick, 1980; Streiner & Norman, 

2003). Concurrent validity is studied when a measure is proposed as a substitute for 

another criterion measure that might be longer, more cumbersome, or more expensive. It 

is also studied when correlations with criteria are required to evaluate the diagnostic 

utility of the measure in detecting existing behavioral patterns. In assessing the criterion 

validity of a measure, both concurrent and predictive, we are concerned not just with 

verifying the existence of relationships and gauging their strength, but with identifying 

relationships that have some utility under the applied conditions (Messick, 1980).  

The usual procedure for establishing concurrent validity is to administer the two 

instruments (i.e., the new scale and the standard scale) at the same time. Data collected 

from both measures can then be entered into a matrix and analyzed using some measure 

of correlation. A strong association between the new measure and the already existing 

one is required to establish evidence of concurrent validity. This would indicate that a 

person who has a high score on the new measure would be expected to have a high score 

on the more established measure (Streiner & Norman, 2003). Established construct 

validity of the criterion scale is an important factor to consider in choosing a specific 

measure against which the newly developed scale is to be assessed (Messick, 1980).  

 

Construct Validity 

Construct validity must be investigated whenever no criterion measure is accepted 

as entirely adequate to define the quality to be measured (Cronbach & Meehl, 1955). 
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Construct validation is an ongoing process characterized by continuous learning about the 

construct, making new predictions, and testing them (Streiner & Norman, 2003). Multiple 

methods are currently available that can be used to establish construct validity including 

gauging the degree of consistency in correlational patterns and factor structure (Messick, 

1980). Other methods involve linking scores obtained from the new measure or 

instrument to a common underlying construct measured using a different method 

(Cronbach & Meehl, 1955; Messick, 1980).  

Two main strategies can be used to establish construct validity: confirmatory and 

disconfirmatory strategies. Confirmatory strategies provide convergent evidence that the 

measure in question is coherently related to other measures of the same construct, as well 

as other variables that it should relate to on theoretical grounds. Disconfirmatory 

strategies provide discriminant evidence that the measure is not overly related to 

representatives of other distinct constructs (Messick, 1980).  

Assessment of construct validity involves attempts to establish two sets of 

relationships. Trait validation involves establishing a relationship between the new 

instrument and different methods that measure the same construct or trait. Nomological 

validity involves establishing a relationship between measures of the focal construct and 

representatives of different constructs predicted to be related to it on theoretical grounds. 

The two sets of relationships are often analyzed simultaneously using a multitrait-

multimethod matrix (Messick, 1980).  

Multitrait-multimethod (MTMM) matrix is a powerful technique that can be used 

to establish convergent and discriminant validity at the same time (Campbell & Fiske, 
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1959). Using this approach, two or more different, usually unrelated, traits are each 

measured by two or more methods at the same time. Evidence of convergent validity is 

usually reflected in the homotrait-heteromethod correlations; different measures of the 

same trait should correlate with each other. Conversely, evidence for discriminant 

validity is shown by low correlations when the same method is applied to different traits-

hetrotrait-homomethod coefficients. If these coefficients are as high as or higher than the 

homotrait-hetromethod correlations, this would indicate that the method of measurement 

was more important than what was being measured, which is not a desirable property to 

have. In spite of being highly rigorous because it can address a number of validity issues 

simultaneously, the MTMM approach is usually difficult to apply. This can be attributed 

to the amount of time required on the respondents’ part when this approach is used to 

establish construct validity, and the difficulty of finding different methods of assessing 

the same trait (Streiner & Norman, 2003).      

Cronbach and Meehl (1955) outlined the following general steps to establish 

construct validity: (1) researchers need to spell out explicitly a set of theoretical 

constructs and how they are related to each other, (2) they need to develop scales to 

measure these theoretical constructs, and finally, (3) they need to test the relationships 

among the constructs and their observable manifestations.  

It is important to keep in mind that the process of establishing the construct 

validity of a multidimensional survey instrument aimed to provide information about 

several constructs is fundamentally different from that used for unidimensional survey 

instrument. In the case of multidimensional survey instruments, the validity of the 
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separate constructs should be established separately (Cronbach & Meehl, 1955). Even if 

considerable confidence exists in a measure as a whole because of frequent successful 

inferences, separate evidence on the validity of each construct needs to be provided.   
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CHAPTER THREE   

METHODS 

 

The primary purpose of this research was to develop a self-completed 

questionnaire that can be used to routinely assess work-related stress. As part of the 

development and testing process, the study also examined the psychometric properties of 

the self-completed questionnaire using a sample of the target population. A flowchart of 

the questionnaire design process is presented in Figure 3.1. All aspects of this research 

that involved human participants were performed under the auspices of the University of 

Arizona Human Subjects Protection Program. 

 

I. Design of the Questionnaire 

The initial step in instrument development is to define the construct(s) to be 

measured (Spector, 1992). Without a well-defined construct, it is usually difficult to write 

good items and derive hypotheses for validation purposes. According to Spector (1992), 

instrument development can be based on work that already exists. Existing literature is 

usually used as a starting point for construct definition, which tend to be discussed in the 

context of broad theories. Finding an existing theoretical work that is well developed can 

make writing items to measure a specific construct and specifying the framework for the 

subsequent validation process relatively easy.  
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Constructs can vary from being highly specific and narrowly defined to being 

multidimensional. For complex constructs, multiple subscales can be used in order to 

adequately cover the content of such constructs. Spector (1992) argues that if scales exist 

to measure the construct of interest, the content of these scales can inform the process of 

new scale development. Items from existing scales can be used as a starting point in 

writing an initial item pool.  
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Devise a revised instrument  
 

Conduct pilot study in 
target population 

Deployment of the 
final Instrument 

Reliability  
Internal Consistency 

Criterion Validity 
ERI, Overall Stress 

Assessment of factor 
structure 

Exploratory factor 
analysis 

Construct Validity 
SF-12 

Delete items 
from the item 

pool 

Add/modify 
items to the 
item pool 

Create pilot study 
questionnaire 

Review of the literature on 
job stress theories, models, 
and available instruments 

Formulate an initial 
item pool 

Content Validation:  
Review of the initial item pool by 

members of the target population via 
focus groups 

Figure 3.1 Flowchart of the Study Design 
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For the present study, a comprehensive review of the occupational stress literature helped 

identify relevant theories and conceptual models that can be used for construct definition 

and scale development. Two major conceptual models, the demand-control model 

(Karasek, 1979) and the effort-reward imbalance model (Siegrist, 1996), informed the 

selection of subscales relevant to the work-related stress construct. 

According to Spector (1992), the process of designing a scale includes three 

major steps: (1) selecting the number and nature of response choices, (2) writing the item 

stems themselves, and (3) writing special instructions provided to respondents. For the 

purpose of scale development in this study, two types of response choices were selected: 

agreement and frequency responses. Agreement response choices are usually bipolar and 

symmetrical around a neutral point. Respondents are usually asked to indicate whether 

they agree or disagree with an item and the magnitude of their agreement. Frequency 

response choices ask respondent how often something has happened. They are used to 

measure characteristics of the environment, where respondents are asked to indicate how 

often certain events occur.  

The next step is to write the item stems. Several existing scales were identified 

from the literature and used as a starting point in writing the initial item pool. Also, a 

previous instrument that was created and used by the participating organization to assess 

workplace stress was used as a potential source of relevant items. When appropriate, 

items from existing scales were used verbatim from the relevant scales. When necessary, 

items were altered in order to better reflect the specific work environment intended for 

the questionnaire. Additionally, a number of new items were created and added to the 
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initial item pool. In terms of special instructions, potential respondents were asked to 

think about the last six months when responding to each of the items provided.  

Most of the selected scales were available in the public domain. When public 

access was not feasible, developers of existing scales were contacted to request 

permission to review and potentially use some of their items in the process of developing 

and testing the new scales of work-related stress.  

 

II.  Content Validation 

According to classical test theory, support for a hypothesized construct is 

provided through a process of construct validation (Vogt, King, & King, 2004). An 

important aspect of the construct validation process involves assessing and ensuring the 

content validity of the instruments used to measure key constructs. Vogt and colleagues 

(2004) indicate that it is important to note that inferences about the content validity of an 

instrument are conditional. An assessment instrument may be content valid for some 

functions but not for others. Likewise, a measure may be content valid for use with one 

population but not with another. For example, a measure of work-related stress for high 

level salaried personnel might not be suitable for use with non-supervisory hourly 

workers. One method of content validation involves consulting with members of the 

target population. Members of the target population may provide useful input during the 

item-development stage, as they can review items for their ease of understanding and 

relevance to and representativeness of the construct.   
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Focus group discussion is a technique that involves a moderator-facilitated 

discussion among multiple participants about a specified topic of interest. Focus groups 

generate qualitative data that can be used to both enrich and extend what is known about 

a concept and inform item development. This knowledge can improve the relevance and 

representativeness of items (Vogt, King, & King, 2004). According to Vogt et al (2004), 

focus groups may be particularly beneficial for the development of measures of 

composite variables. Composite variables are usually represented by discrete, possibly 

uncorrelated, experiences that together cause or define the construct. For example, stress 

is considered a composite variable, such that causal indicators represent discrete stressor 

events that do not necessarily co-vary but that together compose the construct. Focus 

groups allow for a rich discussion among group members in which important aspects of 

constructs are likely to emerge, allowing researchers to gain confidence that they have 

not missed critical aspects of composite variables.  

In the current study, focus group discussions were used to establish the content 

validity of the new questionnaire. Multiple moderator-facilitated discussion sessions with 

members of the target population were conducted. Vogt and colleagues (2004) suggest 

that focus group participants’ comfort and candidness may depend, at least in part, on the 

person who is asking the questions. For example, female participants may prefer female 

interviewers, although, there is evidence to suggest that both female and male participants 

tend to prefer female interviewers. Participants may also feel more comfortable 

disclosing certain types of information to anonymous others than those with whom they 

will continue to have contact.   
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In order to ensure optimal coverage of the range of the experiences and opinions 

within the target population in this study, eight focus group sessions were conducted. 

Variables that were considered in forming the focus groups included sex, employment 

status, and supervisory status. This set of characteristics resulted in the following eight 

focus groups:   

1. Supervisory - male – permanent employee 

2. Supervisory - male – contract employee 

3. Supervisory - female - permanent employee 

4. Supervisory - female - contract employee 

5. Non-supervisory - male - permanent employee 

6. Non-supervisory - male - contract employee 

7. Non-supervisory - female - permanent employee 

8. Non-supervisory - female – contract employee 

Volunteers were recruited for focus groups participation via advertisements in an 

organizational online newsletter (Appendix B.1). Focus groups discussions involved self-

completion of the initial item pool (Appendix E.1), a structured open-ended discussion of 

the individual items, and identification and discussion of any other relevant work 

environment issues that were not addressed by the initial item pool. Discussions were led 

by two moderators who were not affiliated with the organization under study. The 

moderators used a guide that included preselected questions and probes. The moderator 

guide for focus groups discussions is provided in Appendix C. Participants also received 

a disclaimer form (Appendix D.1), which provided additional study information. 
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To facilitate data analysis, all focus group sessions were audio-recorded with the 

consent of participants. Vogt and colleagues (2004) recommend using tape-based 

abridged transcript to analyze focus groups data for the purpose of instrument 

development. They suggest that researchers should audio-record each focus group 

discussion and create a written record of the relevant and useful portions of the 

discussion. For scale construction, they recommend that data be recorded at a descriptive 

level, in which themes are presented and illustrative quotes from the abridged transcripts 

are provided.   

Completed questionnaires were collected by the moderator at the end of each 

session. Data from focus group discussions and completed questionnaires were used to 

refine the draft questionnaire through confirming the initial scales and items identified 

from the literature and identifying additional ones. Frequency distribution of responses 

and internal consistency reliability of items and scales were used as a criterion to drop or 

maintain an item or scale. Accordingly, items and scales were dropped, added, or 

modified to create a smaller item pool (Appendix E.2). 
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III.  Pilot Study 

Design 

Subjects 

Participants in the pilot study were employees in a large high-technology 

industrial organization. Participants included permanent and contract employees with 

supervisory and non-supervisory status.   

 

Sample Size Consideration 

Health and Safety Executive Management Standards suggest that ideally, a whole 

population of the organization should have a say in a staff survey. Where this cannot be 

done, it is possible to get an indication of the situation in the organization if the sample 

was representative of the whole. To ensure that the survey findings will provide 

statistically representative estimates, the recommended sample size for organizations with 

a total number of employees over 3000 is 800, assuming 50% response rate (Health and 

Safety Executive, 2004).  

However, based on circumstances dictated by the study site, a random sample of 

the target population was not possible. For the current study, the entire workforce (16,330 

employees) at the organization was invited to participate in the pilot study. A random 

sample of the target population would have been preferred, but it was not required to 

complete the study objectives. The psychometric analysis of the workplace climate items 

and scales was not dependent on a representativeness sample. In addition, there was no 

intent to generalize any of the sample characteristics beyond the sample itself. 
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Inclusion Criteria 

To be eligible for participation in this study, participants had be permanent or 

contract employee in the participating organization, and be at least 18 years of age.   

 

Recruitment 

Study participants received an invitation via electronic mail (Appendix B.2) 

including an overall description of the study and its main objectives. The letter also 

emphasized the voluntary nature of their participation and the anonymity of their 

responses. Participants also received a disclaimer form (Appendix D.2), which provided 

additional study information.    

 

Study Measures 

Workplace Climate Items 

The 38 items (items 26-63 in Appendix E.2) resulting from the focus group 

discussions were used in the pilot study for psychometric testing. They constituted eight 

scales: demands (10 items), control (6 items), support (5items), role (4 items), 

relationships (4 items), rewards (5 items), change (3 items), and communications (1 

item). Ratings were provided either on a five-point Likert response scale ranging from 1 

(strongly agree) to 5 (strongly disagree) or a unipolar adjectival response scale ranging 

from 1 (never) to 5 (always).  
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Medical Outcomes Study SF-12 

Self-reported health status was measured using the 12-item Short-Form Health 

Survey (SF-12) (Ware, Kosinski, & Keller, 1995). The SF-12 (items 5-16 in Appendix 

E.2) was originally developed in the United States to provide a shorter alternative to the 

SF-36 in large-scale health measurement and monitoring efforts in which 36-item 

questionnaire was too lengthy and in which the focus was on the overall physical and 

mental health outcomes (Gandek et al., 1998). The SF-12 contains a subset of 12 items 

from the SF-36. It estimates scores for four health concept (physical functioning, role-

physical, role-emotional, and mental health) using two items each. Scores for the 

remaining health concepts (bodily pain, general health, vitality, and social functioning) 

are estimated using one item each. Results from empirical studies to date indicate that 12-

item versions of physical component summary (PCS) and mental component summary 

(MCS) scores will correlate with the SF-36 PCS and MCS scores in the 0.93 to 0.97 

range (Ware, Kosinski, & Keller, 1995). The SF-12 has been shown to provide reliable 

and valid measurement of health-related functioning and well being in multiple settings, 

populations, and conditions. 

 
Effort-Reward Imbalance (ERI) Questionnaire 

The ERI questionnaire is a 20-item self administered questionnaire (items 64-83 

in Appendix E.2) that consists of three scales; effort, reward, and over-commitment 

(Siegrist et al., 2004). Effort is measured by five items that refer to demanding aspects of 

the work environment (three items measuring quantitative load, one item measuring 

qualitative load, one item measuring increase in total load over time). A total sum score 
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based on the five items measuring effort varies between 5 and 25. The higher the score, 

the more perceived demands are experienced as stressful.  

Reward is measured by nine items that focus on the worker’s financial status (i.e. 

salary), self-esteem, and career opportunities (e.g. promotion prospects and job security). 

A total sum score based on the nine items ranges between nine and 45; a score of nine 

indicates the perception of the lowest rewards whereas a score of 45 reflects a very high 

level of reward.  Over-commitment is defined as a set of attitudes, behaviors, and 

emotions reflecting excessive striving along with a strong desire for approval and esteem. 

The six four-point Likert response scale items are combined to create a total score that 

can range from 6 to 24. The higher the score, the more likely a subject is to experience 

over-commitment at work.     

 

Socio-Demographic and Other Information 

Respondents were asked to provide socio-demographic and other information 

including date of birth, sex, presence of chronic conditions, health risk-related behaviors 

(smoking and drinking), height, and weight (items 1-4 and 17-23 in Appendix E.2).   

 

Additional Assessments 

An overall work stress rating (item 84 in Appendix E.2) used in the Bristol Stress 

and Health at Work Study (Smith & Peters, 2000), level of job satisfaction (Item 85), 

sleeping problems (items 24-25), and level of satisfaction with the physical work 
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environment (item 86), were also used for the purpose of psychometric testing in the pilot 

study’s Health and Workplace Climate Questionnaire.    

 

Data Collection  

Questionnaire Administration 

A copy of the questionnaire was provided to the information technology 

department in the participating organization in order to be converted into a web-based 

questionnaire for use in the pilot study. The entire workforce at the organization received 

an invitation letter (Appendix B.2) and a disclosure form (Appendix D.2) via e-mail. The 

invitation e-mail provided a brief summary of the study, an estimate of the time it would 

take to complete the questionnaire, and the URL for the survey web site. One week later, 

participants received a thank you/reminder e-mail message (Appendix B.3) which 

expressed appreciation for those who completed the questionnaire and reminded those 

who did not to take the time to do so. The e-mail also included the URL for the survey 

web site. After an additional week, a second thank you/reminder e-mail also containing 

the link to the web-based questionnaire was sent to participants.    
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Data Integrity 

Data Entry 

Upon completion of data collection procedure, data obtained from the completed 

web-based questionnaires were transferred to the University of Arizona research team as 

an electronic database. 

  

Confidentiality 

To ensure confidentiality of study participants, responses were coded by an 

identification number and were not linked to individual participants. No personal 

identifying information was collected as part of this study. Only aggregate results were 

reported. 

 

Data Analysis  

All statistical analyses were performed using Intercooled Stata 10.1 for Windows 

(2009). All statistical tests were evaluated using a conventional two-tailed alpha (α) level 

of 0.05. 

  

Descriptive Statistics 

Descriptive statistics for socio-demographic and other questionnaire items were 

performed. For interval-level data, summary statistics included measures of central 

tendency, standard deviation, skewness, kurtosis, and ranges. For categorical data, 

frequencies and percentages were reported. Mean scores were calculated for each of the 
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study measures. Scoring of the workplace climate scales in the questionnaire included 

computing raw scores and transforming scale scores to a 0-100 scale, where 0 reflects the 

worst possible score and 100 reflects the best possible score. For SF-12 items, the 

summary scores (i.e., PCS and MCS) were computed. 

    

Bivariate Statistics  

Two-Sample t-test  

Means were compared between permanent and contract employees, supervisors 

and non-supervisors, and males and females. Two-sample t-test was used to test the 

hypothesis that the two independent groups are assumed to come from distributions with 

the same mean. In each of these comparisons, the variances of the two groups were not 

assumed to be equal.   

 

Fisher’s Exact Test 

Fisher's exact test was performed to determine if there were differences between 

permanent and contract employees, supervisors and non-supervisors, and males and 

females in equality of the frequency distributions across response categories. The null 

hypothesis is that these response categories are not different between the groups being 

compared. 
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Multivariate Statistics  

Multivariate statistics were performed to test the associations between summary 

scores of SF-12 (PCS and MCS) and individual scales formed by the workplace climate 

items. The analysis controlled for socio-demographic characteristics and number of 

chronic conditions.  

 

Dependent and Independent Variables 

The dependent variables for the multivariate models in this study were health 

status summary scores (PCS and MCS). We defined the lowest tertiles of the summary 

scores as poor health. The independent variables included the individual scales formed by 

the workplace climate items. Other variables included age, sex, body mass index (BMI), 

and number of chronic conditions.  

 

Logistic Regression 

Logistic regression analyses were performed to assess the relationship between 

the dependent and independent variables. The probability of reporting poor health was 

estimated for different values of individual scales in the developmental Workplace 

Climate Questionnaire. Because of the skewed distributions for these scales, they were 

divided into tertiles. Models were assessed for goodness of fit by examining areas under 

the receiver operating characteristic (ROC) curve.   
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Factor Structure, Reliability, and Validity of the Pilot Study Questionnaire 

The second objective of this study was to test the psychometric properties of the 

developmental Workplace Climate Questionnaire (the questionnaire used in the pilot 

study). 

 

Item-Level Characteristics 

The frequency distribution of individual items in the developmental Workplace 

Climate questionnaire was examined for floor (lowest possible score) and ceiling (highest 

possible score) effects. Item means and standard deviations were also examined.  

 

Scale-Level Characteristics 

Individual scales in the developmental Workplace Climate Questionnaire were 

scored and the properties of the scales were examined in terms of means, standard 

deviations, and proportion of respondents scoring at the highest (ceiling) and lowest 

(floor) level. Properties of the scales were compared between permanent and contact 

employees, supervisors and non-supervisors, and males and females. 

 

Exploratory Factor Structure 

Hypothesis One 

Work-related stress is a multidimensional construct; separate domains within the 

questionnaire are unique dimensions of work-related stress.  
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Exploratory factor analysis was used to test study hypothesis one and extract 

factors that best represent the specified domains. Factor analysis is commonly used to 

represent a set of items in terms of smaller number of hypothetical constructs or clusters 

of inter-correlated items (Kim & Mueller, 1978). Nunnally (1978) suggest that 

exploratory factor analysis can be used to determine whether the correlations between 

items tend to fragment into several common factors or be dominated by one common 

factor. The initial step in exploratory factor analysis is to condense the variables into a 

relatively small number of factors (groups of inter-correlated items). The degree to which 

the condensation is obtained is reflected in the average percentage of variance explained 

by a number of factors.  

The next step is to rotate factors; this step is necessary since it is usually very 

difficult to interpret the original factors. Original factors are good from a statistical point 

of view; but when the loadings of items on factors are inspected, it is hard to find clear-

cut patterns of loadings. A rotated factor is simply a linear combination of the original 

factors (Nunnally, 1978).  Given the overlap of stress areas, an oblique promax rotation 

method was used to ensure maximal loading on the factors extracted (Cousins et al., 

2004). Nonorthogonal (correlated) factors are referred to as oblique, because the angles 

between them differ from 90 degrees.  

Following the rotation of original factors, a number of criteria were used to 

explore the factor structure of the developmental questionnaire. The first criterion was 

item loadings (i.e. correlations between each item and the factor); item loading greater 

than 0.4 on the loading factor and at least 0.2 above that for any other factor to indicate 
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that the item is conceptually distinct was required. An item is said to load on a factor 

when the correlation is above a specified value. Nunnally (1978) suggested an item 

correlation coefficient of at least 0.3 as evidence of an item loading on a factor. The 

second criterion was consistent high loading of an item on the same scale when re-

factored across different subgroups.  

Correlations between items within factors were also assessed. Correlations 

between two items greater than 0.7 resulted in removal of one of the items; removal was 

done on the basis that these item pairs were basically asking the same thing. The criteria 

for deciding which item to eliminate was based on lower loading and perceived face 

validity.  

In order to determine the number of factors to extract, the following approaches 

were used: the eigenvalue rule, the scree test, previous empirical work, and parallel 

analysis (Thompson & Daniel, 1996). An eigenvalue is a measure of the variance in a 

group of items accounted for by a specific factor and is the sum of a squared factor 

loadings of a factor. Psychometric theory assumes that the eigenvalue for any single item 

has a value of one, therefore a factor must have an eigenvalue of at least one, otherwise it 

would account for less variance than an individual item and be of no theoretical 

significance (Kline, 2000).  

A scree plot provides a graphical representation of eigenvalues in descending 

order and indicates how many factors account for the majority of variation among items. 

The eigenvalues are plotted from highest to lowest along the vertical axis, with the 

number of the items along the horizontal axis. The eigenvalues drop sharply in magnitude 
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and level out, resulting in the shape of scree at the bottom which is used as the cut-off for 

selecting the number of factors to extract (Kline, 2000). Past studies have revealed that 

that parallel analysis is the most accurate method to determine the number of factors to 

extract (Glorfeld, 1995).  

Parallel analysis involves comparing eigenvalues from the obtained data with 

eigenvalues from a data set generated randomly based on the same number of individuals 

and variable. Factors were extracted from the obtained data if those eigenvalues were 

higher than the eigenvalues obtained from the randomly generated data.   

In determining which factor solution to accept for each scale, careful 

consideration was given to interpretability of the factor in the context of the underlying 

theory. 

 

Reliability 

Hypothesis Two 

Item and scales in the Workplace Climate Questionnaire will demonstrate adequate 

internal consistency reliability in a sample of the target population.  

 

In order to test study hypothesis two, internal consistency reliability (Cronbach, 

1951) was calculated using coefficient alpha for all scales based on the items that were 

assigned to each scale. Coefficient alpha sets an upper limit to the reliability of tests 

constructed in terms of the domain-sampling model. If it proves to be very low, either the 

test is too short or the items have very little in common (Nunnally, 1978).  
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It was expected that each scale would yield an internal consistency coefficient 

(i.e. Cronbach’s alpha) in excess of 0.70. According to Nunnally (1978), estimates of 

reliability based on the average correlation among items within a scale reflect the internal 

consistency of that scale. The size of the reliability coefficient is based on both the 

average correlation among items (the internal consistency) and the number of items. 

Alpha coefficient is usually a good index of how well a psychosocial assessment tool is 

put together since it determines how each item on the assessment tool relates to all other 

items on the test and to the test as a whole (Gay, Mills, & Airasian, 2009). Correlation 

between an item and the scale score computed from all other items in that scale was 

examined. The assumption is that an item should be linearly related to the underlying 

concept being measured. Item correlation with the hypothesized scale was considered 

satisfactory if it was 0.4 or more.    

 

Validity  

Criterion Validity 

Hypothesis Three 

Individual scales in the Workplace Climate Questionnaire will be correlated 

positively with similar constructs in existing occupational stress instruments. 

 

Hypothesis Four 

Individual scales in the Workplace Climate Questionnaire will be significantly 

correlated with self-reported job satisfaction. 
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Streiner and Norman (2003) suggest that criterion validity is determined if the 

new scale correlated with other measure of the construct or trait under study, which has 

been used and accepted in the field. Concurrent validity, a type of criterion validity is 

established by assessing the correlation between the two measures, both of which are 

given at the same time. Evidence of concurrent validity was used to test study hypothesis 

three. Spearman’s rank-order correlation coefficients with other validated measures of 

work-related stress (the effort-reward imbalance questionnaire), an overall work stress 

rating used in the Bristol Stress and Health at Work Study (Smith & Peters, 2000), and 

job satisfaction were used to establish concurrent validity of the current questionnaire. 

Spearman’s rank-order correlation coefficients Rho (ρ) does not require the assumption 

that the relationship between the variables be linear, nor does it require the variables to be 

measured on interval scales; it can be used for variables measured at the ordinal level. 

Spearman’s Rho is a special case of the Pearson’s product-moment coefficient in which 

computations are done after data are converted to ranks. The raw scores are converted to 

ranks, and the differences between the ranks of each observation of the two variables are 

calculated.     

 

Construct Validity 

Hypothesis Five 

Individual scales in the Workplace Climate Questionnaire can predict the risk of 

poor self-reported health status. 
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Nunnally (1978) suggested that construct validity can be studied in terms of 

internal consistency with which different measures in a scale tend to supply the same 

information (tend to correlate highly with one another). Although necessary, internal 

consistency is not a sufficient condition for construct validity. He indicated that a 

sufficient evidence for construct validity can be provided when the supposed measures of 

the construct behave as expected (i.e. to exhibit expected correlations with other 

variables). The evidence for construct validity can be derived from determining the extent 

to which the measures under study “fit in a lawful way” into a network of relationships 

that would be expected on the basis of reasonable theories.  

Self-reported health status was measured using the 12-item Short-Form Health 

Survey (SF-12) (Ware, Kosinski, & Keller, 1995). An association between work-related 

stress and health status was established in earlier studies (Eum et al., 2007; Lerner, 

Levine, Malspeis, & D'Agostino, 1994). Logistic regression analysis was used to test the 

associations between individual scales in the developmental Workplace Climate 

Questionnaire and SF-12 summary scores (PCS and MCS).  
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CHAPTER FOUR   

RESULTS AND DISCUSSION 

I. Design of the Questionnaire 

The literature review identified three major perspectives that dominate the 

occupational stress literature: the person-environment (P-E) fit model (French, Caplan, & 

Van Harrison, 1982), the job strain model (Karasek, 1979), and the effort-reward 

imbalance model (Siegrist, 1996). The final selection of scales to be included in the initial 

item pool was guided by these theoretical approaches. Eleven scales were selected for 

inclusion in the initial item pool. These were demands, control, support, relationships, 

communications, role, change, coping, rewards, symptoms/outcomes, and resilience. 

Following the selection of candidate scales, empirical measures for which evidence exists 

regarding acceptable reliability and validity were identified. A total of eight assessment 

instruments were identified as a source of potential items. Features of these instruments 

are individually summarized in Appendix F.  

The initial item pool consisted of the following scales and items (Appendix E.1): 

• Demands: included a total of 14 items covering a wide range of topics including work 

load, work patterns, time pressure, and work-life balance. 

• Control: included a total of 11 items pertaining to decision authority and how much 

say individuals have in the way they do their work. 
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• Support: included ten items related to support provided by the organization, 

management, and colleagues. 

• Relationships: included 12 items describing working practices, interpersonal conflict, 

unacceptable behavior, and relationships with supervisors and co-workers. 

• Communications: included four items describing availability of information, 

communication channels, and information flow. 

• Role: included five items describing whether individuals understand their role within 

the organization.  

• Change: included four items describing how change is managed and communicated in 

the organization. 

• Coping: included eight items focusing on individual’s behavior when confronted with 

demands of stressful events.  

• Rewards: included ten items describing financial and status aspects of occupational 

rewards, esteem rewards, and job security. 

• Symptoms/Outcomes: included nine items describing individual’s reaction to 

stressors at work (strain).  

• Resilience: included five items describing individual’s ability to adapt to stressful 

circumstances. 
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II.  Content Validation 

Sixty five individuals responded to the advertisement in the organizational 

newsletter and expressed their willingness to participate in focus group discussions. Table 

4.1 illustrates the number of individuals who attended focus group discussion in each 

group. Three focus groups did not meet the desirable size (supervisory - male – 

permanent, supervisory - male – contract, and supervisory - female – contract). The 

desired focus group size usually ranges from four to six participants, representing an ideal 

mini-group size; large enough to generate discussion, yet small enough to maintain 

adequate control over the agenda (Krueger, 1994).     

Information obtained from focus groups provided corroboration for the scales 

initially identified from the literature review. Themes that emerged from focus group 

discussions with illustrative quotations are presented in Table 4.2. Some of these themes 

were mentioned in all of the focus groups, while others were selectively mentioned in 

some of the focus groups.  

Workload was described as a source of stress by most of the focus groups 

participants. Role in organization was described as a source of stress by employees with 

supervisory responsibilities. Lack of control, relationships, rewards, communications, and 

work-life balance issues were perceived as a source of stress primarily by female 

employees.  

Participants questioned the relevance of coping and resilience scales in the 

context of workplace climate assessment and the ability to practically address/remediate 

issues identified by the assessment tool. They also indicated that the symptoms/outcomes 
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scale included items that were not conceptually related and thus did not reflect a distinct 

construct. Furthermore, when asked to rank the eleven scales in order of their importance, 

symptoms/outcomes and resilience scales were ranked as the least important by most 

participants. As such, a decision was made to drop coping, symptoms/outcomes, and 

resilience scales. 

For the remaining scales, the criteria used to eliminate items included feedback 

from focus groups participants, item-total correlations (less than 0.4), scale reliability 

coefficients, correlations between items (more than 0.7), and floor and ceiling effects. 

The distribution of the responses for each of the individual items in the initial item pool 

and the internal consistency reliability coefficients for the eleven domains/scales are 

presented in Appendix G.1 and G.2 respectively.  

The following items were dropped from the initial item pool: 

• Demands: items 1, 4, 9, and 14 

• Control: items 17, 20, 21, 24, and 25 

• Support: items 26, 28, 30, 31, and 33 

• Relationships: items 36, 37, 38, 39, 40, 44, 45, and 46 

• Communications: items 49, 48, and 51 

• Role: item 56 

• Change: item 60 

• Rewards: items 71, 72, 73, 74, 75, and 76 
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Some of the retained items were rephrased to reflect the specific language used in 

focus group discussions. A smaller (n=38) item pool was created for the pilot study 

(items 26-63 in Appendix E.2).  
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Table 4.1 Number of Participants in the Eight Focus Groups 

 

Group 
Number of 

Participants 
Supervisory - male – permanent employee 

1 

Non-supervisory - male - permanent employee 
6 

Supervisory - female - permanent employee 
4 

Non-supervisory - female - permanent employee 
9 

Supervisory - male – contractor employee 
2 

Non-supervisory - male - contractor employee 
4 

Supervisory - female – contractor employee 
1 

Non-supervisory - female – contractor employee 
14 

TOTAL 
41 
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Table 4.2 Themes that Emerged during Focus Group Discussions as Sources of 
Stress 

Theme Illustrative Quotations 
Supervisory-male-permanent employee 
Workload • People are asked to do more, generally 

because of a lack of sufficient human 
resources 

• There is too much to do, to do well 
  
Non-supervisory-male-permanent employee 
Work interruptions • It is hard to stay focused when you get 

interrupted constantly, a lot of meetings and e-
mails 

Workload • There are not enough people, and the 
workload keep increasing, and you have to get 
the work done 

• You have to ask how many hours people are 
working 

  
Supervisory-male-contract employee 
Permanent-contractor employee 
relationship 

• The role of permanent employees is more 
important than the role of contractors  

• I heard the comment “contractors, who cares 
about them”  

Interpersonal relationships-
conflict 

• When I think about stress, I think about 
conflict, what one have to go through, in order 
to accomplish their goals  

Organizational culture  • The organization has a culture of mission 
success, everything going just right, this can 
be a source of stress because mistakes and bad 
events happen 

Performance evaluation • Someone talk to me about my development, 
assignments, and expectations during the last 
six months 

Role in organization  • People may not be in the right role, the job is 
greater than their capabilities 

• Uncertainty about what is expected, relative to 
what is going on in the organization 
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Table 4.2 Themes that Emerged during Focus Group Discussions as Sources of 
Stress (Continued) 
 
Non-supervisory-male-contract employee 
Rewards/being appreciated • Being appreciated is important to mitigate 

stress; being stressed and overwhelmed can be 
made up for by positive feedback 

Work schedule • Schedule pressure, need to complete things on 
time, may be a head of time, sometimes they 
want results very quickly 

Workload • Getting new assignments before having the 
opportunity to finish the previous ones 
(stacking assignment) 

  
Supervisory-female-permanent employee 
Fair compensation • Do you feel you are compensated well, 

specifically among permanent and contract 
employees, with regard to pay and benefits, 
they do the same job but the pay and benefits 
are not equal or proportionate to the amount of 
work 

Lack of control • There is a lot of mid-level micromanagement 
and that really slows you down and frustrates 
you because you depend on somebody else 
doing their job  

Organizational culture • We do have a high bar of excellence, very 
narrow margin of error, failure is not an option 

Physical work environment • People are close to each other, there are space 
issue, working next to a loud person can be 
stressful 

Role in organization • At the supervisor level, you have got to deal 
with the subordinates and superiors and you 
have to be the peace maker 

Work pace • We have many short term tasks, everything 
need to be done fast 

Work-life balance • We work late, you feel spent, there is not much 
left of you when you get home  

• Work related issues carry over to your family 
life 

Workload • There is more work than there are people to get 
it done in a time frame 

• People have to travel a lot for the job 
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Table 4.2 Themes that Emerged during Focus Group Discussions as Sources of 
Stress (Continued) 
 
Non-supervisory-female-permanent employee 
Communications • Lack of communications, unable to 

communicate your needs, supervisors avoid 
conflict 

• Your work dependent on other people 
Equity of recognition • Performance appraisal is not always fair, it is 

subjective, it depends on the supervisor and how 
he sees it 

Fair compensation • Not being compensated fairly for efforts 
Favoritism • Supervisor being fair, you feel secluded if you 

don’t go golfing or fishing, especially for males 
Lack of control • Some people in management are interested in 

keeping things fussy or unclear to control 
employees 

Physical work environment • The way our cubes are set up is a stressor 
Relationships-politics • Politics, I want to burry my head in the sand 

which gets me into trouble, at the peer and the 
supervisor level, behind the scene politics, lot of 
times at the peer level 

• Gray matters, issues that are subject to 
interpretation, unspoken rules and expectations 

Work Schedule • Expectations to work long hours 
• We are very schedule driven 

Work-life balance • When you get home you find yourself thinking 
about work related issues 

Workload • Too much work to do and not enough time 
• Unequal distribution of workload 

  
Supervisory-female-contract employee 
Communications • Information flow along the ladder (information 

moving up and down), you are under a timeline, 
you have to get the work to a certain step by a 
certain time, because other people’s work 
depends on it  

Relationships-personality 
conflict 

• Diversity, different categories of people, 
different views, multiple divisions, and multiple 
personalities; you have a lot of interactions 

• How you deal with people and how people deal 
with you 
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Table 4.2 Themes that Emerged during Focus Group Discussions as Sources of 
Stress (Continued) 
 
Non-supervisory-female-contract employee 
Permanent-contract employee 
relationship 

• Contracts create different rewards to 
employees, create a little ghetto, there is 
hierarchy, make it clear to you where you fall 

Equity of recognition • Lack of equity in recognition and rewards  
High expectations • There is the expectation that there is so much 

work you have to do, and it usually takes more 
than 8 hours a day, so, in order to get the work 
done and feel you are being productive and 
meeting expectations, you do stay late, it 
becomes expected 

Interpersonal relationships-
conflict 

• Conflict in workgroup 
• Problems with co-workers 

Lack of control • For contractors, lot of control on employees, 
sometimes three levels of management 

• Long chain of individuals you have to go 
through to get things done 

• Not much say in negotiating how a certain 
project will be conducted 

Nature of the work • Our work is process oriented and there is a 
repetition to it 

• Resistance to change 
Physical work environment • Overcrowding, not a lot of space to work in 

• Building is old 
Support • Physical access to resources (e.g. computer 

systems) impede your ability to do your job 
• Don’t have access to people who make 

decisions 
Work-life balance • Balance of family-work 

• This is a male dominated environment, they 
expect women to work late 

Workload • Overwork (too much to do with not enough 
time) 

• Competing demands coming from different 
directions 

• Deadlines 
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III.  Pilot Study 

Response Rate 

The entire work force in the organization participating in this study received an 

invitation to respond to the pilot study questionnaire. The total number of employees in 

the organization was 16,330. Permanent employees constituted 3,330 (20.4%) and 

contract employees 13,000 (79.6%) of the organization’s workforce. At the end of data 

collection period, 2361 (14.5%) employees responded to the study questionnaire. The 

number of respondents in each group was as follows:  

1. Supervisory - male – permanent employee: 72 

2. Supervisory - male – contract employee: 182 

3. Supervisory - female - permanent employee: 46 

4. Supervisory - female - contract employee: 97 

5. Non-supervisory - male - permanent employee: 209 

6. Non-supervisory - male - contract employee: 757 

7. Non-supervisory - female - permanent employee: 276 

8. Non-supervisory - female – contract employee: 701 

 

Respondent Characteristics 

The mean (SD) age for respondents was 46.31 (12.23) years (Table 4.3). 

Statistically significant differences existed in the mean age of respondents when a 

comparison was made between male (47.88) and female (44.60) respondents (t=6.46, 
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p<0.0001), permanent (47.58) and contract (45.86) employees (t=3.06, p=0.002), and 

employees with supervisory (50.48) and non-supervisory (45.45) status (t=9.13, 

p<0.0001). The percentage of male respondents (52.11%) slightly exceeded the number 

of females (47.89%).   

Statistically significant differences in mean SF-12 PCS scores existed between 

permanent (52.48) and contract (51.69) employees (t=2.24, p<0.025). Significant 

differences in mean SF-12 MCS scores existed between male (51.33) and female (49.59) 

respondents (t=4.38, p<0.0001). The presence of different chronic conditions was 

assessed by asking respondents “Have you ever been told by a health care provider that 

you have, or have had any of the following conditions?” More than 73% of all 

respondents indicated they had been diagnosed with at least one chronic condition. 

Statistically significant differences existed between male and female employees in terms 

of the number of chronic conditions (χ
2=4.809, p=0.028). Overall, a higher percentage of 

respondents reported high cholesterol (35.10%), high blood pressure (28.89%), and heart 

burn or acid reflux (23.35%).  

When asked if they get the amount of sleep they need, 3.11% of respondents 

indicated that they never do and 6.98% indicated that they always do. Statistically 

significant differences existed between employees with supervisory and non-supervisory 

status (χ2=6.833, p=0.009). When asked if they take tranquilizers or sleeping 

medications, 75.29% indicated that they never do. Significantly more male (81.08%) 

respondents indicated that they never take tranquilizers or sleeping medications than 

female (68.92%) respondents (χ
2=44.685, p=0.0001).  Only 11.28% of respondents 
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indicated that they missed more than five days from work during the past year because 

they were ill or injured.  
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Table 4.3 Characteristics of the Study Sample (N=2361) 

Variable N Percentage 

   
Permanent employee 

Supervisor 
Non-supervisor 

607 25.84 
118 19.5 
487 80.5 

   
Contract employee 

Supervisor 
Non-supervisor 

1,742 74.16 
280 16.09 

1,460 83.91 
   
Male 1,223 52.11 
Female 1,124 47.89 
   
Number of medical conditions 

None 
1 
2 
3 or more  

  
580 26.79 
508 23.46 
407 18.80 
670 30.96 

   
Tobacco Use 

None 
One or more tobacco products  

  
2,003 87.58 
284 12.42 

   
Alcohol dinking 

Non-drinker 
Ex-drinker 
Current-drinker (1-7 drinks/week) 
Current-drinker (>7 drinks/week) 

  
256 10.90 
265 11.28 
1623 69.09 
205 8.72 

   

 Mean (SD) Range 

   
Age (years) 46.31 (12.23) 18-82 
  
Body Mass Index (BMI) (kg/m2) 27.76 (5.80) 7.70-73.83 
  
Score of self reported physical health (SF-12 PCS) 51.90 (7.34) 15.62-67.38 
  
Score of self reported mental health (SF-12 MCS) 50.51 (9.46) 12.47-68.98 
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Descriptive Analyses of Questionnaire Items and Scales 

Descriptive findings from the pilot study questionnaire will be presented in this 

section. This includes respondents’ perception of the workplace climate, respondents’ 

perception of ERI, and respondents’ rating of overall stress, job satisfaction, and physical 

work environment.  

 

Developmental Workplace Climate Questionnaire 

The distribution of responses for each of the developmental Workplace Climate 

questionnaire items is presented in Table 4.4. Item distributions tended to be skewed, 

with more respondents choosing responses that indicate a more positive workplace 

climate. Considerable skewness was noticed among some items within the demands, 

control, support, role, and relationships scales.  

With some exceptions, item means were comparable across items in the same 

scale as were most standard deviations (Table 4.5). Similar patterns were observed when 

item means and standard deviation was calculated across subgroups (permanent and 

contract employees). Floor and ceiling effects were also examined. The threshold was 

considered at 25% (McHorney, War, Lu, & Sherbourne, 1994). Notable floor effects 

were observed for four items within the demands scale (work long hours, unrealistic time 

pressure, no space for other activities, and too much pressure), one item within the 

control scale (micromanagement), two items within the support scale (supervisor 

sensitive to employees’ concerns and ability to talk to supervisors), and three items 
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within the role scale (understand how role fits into the organization, clear about goals and 

objectives, and clear about duties and responsibilities). Substantial ceiling effects were 

observed for two items within the relationships scale (bullied, threatened, or harassed, 

and discriminated against).  

Table 4.6 illustrates scaling success rates. For each scale, the correlation between 

an item and its hypothesized scales exceeded correlations with all other scales (after 

correction for item-scale overlap).  

Table 4.7 illustrates estimates of central tendency, dispersion, and other features 

of score distributions for the individual scales of the developmental Workplace Climate 

Questionnaire. All the scales were negatively skewed indicating distributions with more 

respondents choosing responses reflecting positive workplace climate. Floor and ceiling 

effects were low for all of the individual scales. Similar patterns were observed when 

floor and ceiling effects for the individual scales were compared across subgroups 

(permanent and contract employees).  
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Table 4.4 Developmental Workplace Climate Questionnaire Item Frequency 
Distribution 

Item* Item Response Values Frequency§ 

 1 2 3 4 5 

Demands 
     

Number of meetings (item 26) 154 506 619 764 310 
Demands affect personal relationships (item 
27) 

57 328 423 960 583 

Difficulty to unwind at home (item 28) 70 396 352 958 576 
Too much work (item 51) 364 827 809 265 76 
Conflicting demands (item 52) 466 875 683 264 51 
Neglected tasks (item 53) 483 836 682 256 83 
Work long hours (item 54) 1,028 778 395 113 29 
Unrealistic time pressures (item 55) 715 821 573 184 49 
No space for other activities (item 56) 661 833 592 214 42 
Too much pressure (item 57) 719 960 508 125 30 

Control      

Satisfaction with the amount of control (item 
29) 

223 973 566 442 147 

Authority in the  job (item 30) 253 1,026 526 397 146 
Authority to implement decisions (item 31)  158 1,052 633 398 106 
Participation in making decisions (item 32) 261 1,163 455 351 119 
Discretion at work (item 33) 432 1,363 318 178 54 
Micromanagement (item 58) 877 739 426 173 125 

Support      

Supervisor is sensitive to employees' concerns 
(item 34) 

797 1,077 289 123 63 

Ability to talk to supervisor (item 35) 693 1,042 296 204 111 
Help by colleagues (item 59) 105 259 713 822 435 
Performance feedback (item 60) 103 413 856 737 227 
Supervisor help out with work problems (item 
61) 

115 284 620 731 586 

      
*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2). § Responses to items 26 to 50 were scored on a 5-point Likert scale ranging from 1 
(strongly agree) to 5 (strongly disagree). Responses to items 51-63 were scored on a 
unipolar response scale ranging from 1 (never) to 5 (always). 
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Table 4.4 Developmental Workplace Climate Questionnaire Item Frequency 
Distribution (Continued)  
 

Item* Item Response Values Frequency§ 

 1 2 3 4 5 

Role 
     

Skill compatibility (item 39) 403 1,355 397 162 30 
Understand how role fits in the organization 
(item 40) 

773 1,348 164 46 14 

Clear about the goals and objectives (item 41) 644 1,336 211 127 21 
Clear about duties and responsibilities (item 
42) 

616 1,334 228 130 34 

Relationships      

Bullied, threatened or harassed (item 36) 89 180 195 549 1,328 
Discriminated against (item 37) 80 173 300 587 1,199 
Too much bickering (item 62) 576 949 487 208 118 
Personality conflicts or strained relationships 
(item 63) 

843 874 439 127 57 

Rewards       

Appreciation (item 46) 391 1,190 385 258 122 
Efforts are rewarded as they should be (item 
47) 

251 938 586 397 170 

Job security (item 48) 356 841 500 436 212 
Respect from colleagues (item 49) 400 1,299 422 164 59 
Respect from supervisor(s) (item 50) 471 1,182 408 188 93 

Change      

Too many changes at work (item 43) 209 394 604 881 252 
Sufficient opportunities to ask about change 
(item 44) 

320 1,208 488 257 66 

Employees consulted about change (item 45) 143 836 664 515 184 

Communications      

Needed information is available (item 38) 301 1,212 536 226 66 
      

*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2). § Responses to items 26 to 50 were scored on a 5-point Likert scale ranging from 1 
(strongly agree) to 5 (strongly disagree). Responses to items 51-63 were scored on a 
unipolar response scale ranging from 1 (never) to 5 (always). 
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Table 4.5 Developmental Workplace Climate Questionnaire Item Descriptive 
Statistics 

Item Mean (SD) % Ceiling % Floor 

Demands 
   

Number of meetings (item 26) 3.24 (1.13) 13.17 6.54 
Demands affect personal relationships (item 
27) 

3.72 (1.06) 24.80 2.42 

Difficulty to unwind at home (item 28) 3.67 (1.11) 24.49 2.98 
Too much work (item 51) 2.51 (0.99) 3.25 15.55 
Conflicting demands (item 52) 2.38 (0.99) 2.18 19.92 
Neglected tasks (item 53) 2.41 (1.04) 3.55 20.64 
Work long hours (item 54) 1.86 (0.95) 1.24 43.88 
Unrealistic time pressures (item 55) 2.16 (1.01) 2.09 30.53 
No space for other activities (item 56) 2.21 (1.01) 1.79 28.22 
Too much pressure (item 57) 2.06 (0.92) 1.28 30.70 

Control    

Satisfaction with the amount of control (item 
29) 

2.71 (1.10) 6.25 9.49 

Authority in the  job (item 30) 2.64 (1.10) 6.22 10.78 
Authority to implement decisions (item 31)  2.68 (0.98) 4.52 6.73 
Participation in making decisions (item 32) 2.53 (1.04) 5.07 11.11 
Discretion at work (item 33) 2.17 (0.89) 2.30 18.42 
Micromanagement (item 58) 2.12 (1.15) 5.34 37.48 

Support    

Supervisor is sensitive to employees' concerns 
(item 34) 

1.97 (0.96) 2.68 33.93 

Ability to talk to supervisor (item 35) 2.15 (1.08) 4.73 29.54 
Help by colleagues (item 59) 3.52 (1.06) 18.64 4.50 
Performance feedback (item 60) 3.24 (0.99) 9.72 4.41 
Supervisor help out with work problems (item 
61) 

3.59 (1.13) 25.09 4.92 

    
*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2).
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Table 4.5 Developmental Workplace Climate Questionnaire Item Descriptive 
Statistics (Continued) 
 

Role 
   

Skill compatibility (item 39) 2.17 (0.84) 1.28 17.17 
Understand how role fits in the organization 
(item 40) 

1.79 (0.70) 0.60 32.96 

Clear about the goals and objectives (item 41) 1.95 (0.81) 0.90 27.53 
Clear about duties and responsibilities (item 
42) 

1.98 (0.84) 1.45 26.30 

Relationships    

Bullied, threatened or harassed (item 36) 4.22 (1.12) 56.73 3.80 
Discriminated against (item 37) 4.13 (1.11) 51.26 3.42 
Too much bickering (item 62) 2.29 (1.09) 5.05 24.64 
Personality conflicts or strained relationships 
(item 63) 

2.01 (0.99) 2.44 36.03 

Rewards     

Appreciation (item 46) 2.37 (1.05) 5.20 16.67 
Efforts are rewarded as they should be (item 
47) 

2.69 (1.09) 7.26 10.72 

Job security (item 48) 2.70 (1.19) 9.04 15.18 
Respect from colleagues (item 49) 2.23 (0.89) 2.52 17.06 
Respect from supervisor(s) (item 50) 2.25 (0.99) 3.97 20.11 

Change    

Too many changes at work (item 43) 3.24 (1.13) 10.68 8.93 
Sufficient opportunities to ask about change 
(item 44) 

2.38 (0.95) 2.82 13.68 

Employees consulted about change (item 45) 2.89 (1.06) 6.11 6.11 

Communications    

Needed information is available (item 38) 2.38 (0.92) 2.82 12.86 
    

*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2).
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Table 4.6 Correlations between Items and their Hypothesized Scales 

 

Item  DEM CON SUPP ROL REL REW CH 

Demands (DEM)        
Item 26 0.58 0.23 0.19 0.21 0.19 0.16 0.21 
Item 27 0.67 0.36 0.30 0.29 0.31 0.29 0.33 
Item 28 0.60 0.39 0.32 0.30 0.34 0.32 0.35 
Item 51 0.75 0.24 0.23 0.17 0.23 0.16 0.26 
Item 52 0.79 0.35 0.29 0.26 0.32 0.25 0.33 
Item 53 0.76 0.23 0.29 0.26 0.22 0.14 0.25 
Item 54 0.69 0.29 0.78 0.17 0.29 0.23 0.27 
Item 55 0.78 0.36 0.30 0.23 0.31 0.25 0.33 
Item 56 0.73 0.29 0.28 0.19 0.29 0.23 0.29 
Item 57 0.78 0.39 0.36 0.25 0.37 0.32 0.38 
Control (CON)        
Item 29 0.38 0.69 0.46 0.50 0.41 0.52 0.49 
Item 30 0.28 0.69 0.44 0.55 0.39 0.55 0.50 
Item 31 0.33 0.62 0.43 0.45 0.39 0.47 0.49 
Item 32 0.20 0.70 0.55 0.51 0.43 0.58 0.59 
Item 33 0.24 0.64 0.48 0.47 0.42 0.51 0.49 
Item 58 0.41 0.55 0.51 0.36 0.49 0.46 0.51 
Support (SUPP)        
Item 34 0.27 0.57 0.60 0.43 0.45 0.50 0.51 
Item 35 0.23 0.54 0.63 0.42 0.43 0.52 0.52 
Item 59 0.28 0.34 0.48 0.30 0.36 0.35 0.33 
Item 60 0.28 0.48 0.64 0.39 0.42 0.55 0.48 
Item 61 0.30 0.46 0.70 0.36 0.39 0.46 0.49 
Relationships (REL)        
Item 36 0.24 0.43 0.45 0.32 0.60 0.43 0.37 
Item 37 0.24 0.46 0.47 0.36 0.55 0.48 0.40 
Item 62 0.26 0.38 0.35 0.23 0.49 0.36 0.35 
Item 63 0.38 0.41 0.37 0.31 0.56 0.37 0.34 
Role (ROL)        
Item 39 0.33 0.61 0.47 0.80 0.37 0.52 0.49 
Item 40 0.16 0.40 0.34 0.66 0.26 0.41 0.35 
Item 41 0.22 0.51 0.42 0.77 0.35 0.48 0.44 
Item 42 0.26 0.53 0.42 0.71 0.35 0.49 0.44 
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Table 4.6 Correlations between Items and their Hypothesized Scales (Continued) 
 

Item DEM CON SUPP ROL REL REW CH 

Change (CH)        
Item 43 0.38 0.39 0.34 0.28 0.34 0.33 0.34 
Item 44 0.26 0.58 0.59 0.51 0.42 0.55 0.54 
Item 45 0.26 0.58 0.48 0.43 0.35 0.47 0.55 
Rewards (REW)        
Item 46 0.29 0.64 0.59 0.57 0.47 0.74 0.56 
Item 47 0.34 0.62 0.58 0.48 0.45 0.70 0.55 
Item 48 0.07 0.28 0.23 0.24 0.20 0.33 0.25 
Item 49 0.22 0.51 0.49 0.45 0.51 0.62 0.41 
Item 50 0.28 0.63 0.69 0.53 0.52 0.72 0.56 
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Table 4.7 Descriptive Statistics and Features of Score Distributions for 
Developmental Workplace Climate Questionnaire Scales 

Scale† DEM CON SUPP ROL REL REW CH 

# Items 10 6 5 4 4 5 3 

Mean 67.58 63.17 66.37 75.55 75.58 63.73 58.09 

Median 70 66.67 70 75 81.25 65 58.33 

Range 0-100 0-100 0-100 0-100 0-100 0-100 0-100 

SD 19.67 19.76 19.86 16.53 19.76 19.81 20.09 

Skewness -0.52 -0.69 -0.57 -0.79 -0.89 -0.55 -0.43 

Kurtosis 2.83 3.26 3.09 4.44 3.33 3.28 2.94 

% Floor 0.00 0.26 0.22 0.17 0.00 0.60 0.86 

% Ceiling 3.32 2.03 4.16 12.49 12.65 4.16 1.93 

 
† Developmental Workplace Climate Questionnaire: Demands (DEM); Control (CON); 
Support (SUPP); Relationships (REL); Role (ROL); Change (CH); Rewards (REW).  
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Effort-Reward Imbalance Questionnaire 
 
Scores of the ERI Scales 

Score means and standard deviations of the individual scales of the ERI 

questionnaire were calculated. Mean scores of the scales efforts, rewards, and over-

commitment were 9.61 (SD 3.47), 38.3 (SD 6.90), and 12.53 (SD 3.37), respectively. The 

effort-reward ratio for the pilot study population was relatively low (mean 0.60, SD 

0.40).  

 

Internal Consistency 

Item-total correlation and Cronbach’s alpha coefficients for scales of the ERI are 

provided in Table 4.8. All Cronbach’s alpha coefficients were higher than 0.70, 

suggesting satisfactory internal consistency (Eum et al., 2007; McHorney, War, Lu, & 

Sherbourne, 1994). All item-total correlation coefficients were above the threshold of 

0.40, suggesting considerable consistency of items defining respective scales. 

 

Factorial Structure 

Table 4.9 illustrates the factor loading of the ERI items based on exploratory 

factor analysis. Factor analysis resulted in a 4-factor solution, with all effort items 

loading on factor two, most reward items loading on factor one (except for two items, 

undesirable change and job security, which loaded on factor four), and all commitment 

items loading on factor three.  
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Construct Validity 

Table 4.10 shows results from logistic regression analysis of the association 

between scales of the ERI questionnaire and self-reported physical and mental health. 

Adjustments were made for age, sex, BMI, and number of chronic conditions. Stronger 

associations were observed with self-reported mental health. With the exception of 

intermediate levels of effort, all ERI components were significantly associated with self-

reported mental health.  Low levels of occupational rewards and high over-commitment 

were significantly associated with increased risk of poor mental health. 

 

Overall stress, Job Satisfaction, and Satisfaction with Work Environment 

Table 4.11 illustrates the perception of work environment among participants in 

the pilot study. More than eighty percent of participants described their job as being 

mildly or moderately stressful. Respondents were also asked about their level of 

satisfaction with their job. More than eighty seven percent of participants indicated that 

they are either very satisfied or satisfied with their jobs. When asked how satisfied they 

are with the physical work environment, significantly more respondents indicated that 

they are either very satisfied or satisfied.   
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Table 4.8 Item-total Correlations and Cronbach’s alpha Coefficients for Effort 
Reward Imbalance Scales 

Scale and Item*  
Item-total 

Correlations α 

   
Effort  0.84 
Time pressure (item 64) 0.74 0.77 
Interruptions (item 65) 0.65 0.80 
Responsibility (item 66) 0.62 0.81 
Pressure to work (item 67) 0.48 0.84 
Increasing demands (item 68) 0.70 0.79 
   
Rewards  0.88 
Adequate support (item 69)  0.57 0.87 
Unfair treatment (item 70) 0.63 0.86 
Adequate respect and prestige (item 71)  0.73 0.85 
Job promotion prospects (item 72) 0.71 0.85 
Adequate position (item 73) 0.59 0.87 
Adequate work prospects (item 74) 0.75 0.85 
Adequate salary/income (item 75) 0.55 0.87 
Undesirable change (item 76) 0.57 0.87 
Job security (item 77) 0.47 0.88 
   
Over-commitment  0.82 
Overwhelmed by pressure (item 78) 0.42 0.82 
Thinking about work (item 79) 0.66 0.77 
Relax and ‘switch off’ work (item 80) 0.59 0.78 
Sacrifice too much for job (item 81) 0.53 0.80 
Work still on mind (item 82) 0.72 0.75 
Trouble sleeping at night (item 83) 0.57 0.79 
   

*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2).
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Table 4.9 Factor Analysis of Effort Reward Imbalance Items 

 
Scale and Item F1 F2 F3 F4 
     

Effort     

Time pressure (item 64) - 0.79 - - 
Interruptions (item 65) - 0.75 - - 
Responsibility (item 66) - 0.86 - - 
Pressure to work (item 67) - 0.52 - - 
Increasing demands (item 68) - 0.83 - - 
     

Rewards     

Adequate support (item 69)  0.51 - - - 
Unfair treatment (item 70) 0.63 - - - 
Adequate respect and prestige (item 71)  0.77 - - - 
Job promotion prospects (item 72) 0.78 - - - 
Adequate position (item 73) 0.80 - - - 
Adequate work prospects (item 74) 0.82 - - - 
Adequate salary/income (item 75) 0.77 - - - 
Undesirable change (item 76) - - - 0.78 
Job security (item 77) - - - 0.90 
     

Over-commitment     

Overwhelmed by pressure (item 78) - - 0.73 - 
Thinking about work (item 79) - - 0.70 - 
Relax and ‘switch off’ work (item 80) - - 0.62 - 
Sacrifice too much for job (item 81) - - 0.87 - 
Work still on mind (item 82) - - 0.81 - 
Trouble sleeping at night (item 83) - - 0.73 - 
     

*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2).
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Table 4.10 Effect on Self-Rated Health by Effort, Reward, and Over-commitment 

 

 
Poor Physical Health Poor Mental Health 

OR 95% CI P-value OR 95% CI P-value 
Effort          

Low Effort 1.00    1.00    

Intermediate Effort 1.11 0.84, 1.48 0.461 0.79 0.59, 1.06 0.119 

High Effort 1.02 0.77, 1.35 0.891 1.48 1.13, 1.93 0.005 

         

Reward         

Low Reward 1.00    1.00    

Intermediate Reward 0.82 0.64, 1.06 0.126 0.56 0.44, 0.72 <0.000 

High Reward 0.72 0.54, 0.97 0.033 0.38 0.29, 0.52 <0.000 

         

Over-commitment         

Low Over-commitment 1.00    1.00    
Intermediate Over-
commitment 

1.23 0.95, 1.61 0.117 1.48 1.13, 1.93 0.004 

High Over-commitment 1.38 1.00, 1.90 0.053 2.87 2.10, 3.94 <0.000 
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Table 4.11 Perception of the Work Environment (N=2361)  

 Item Response Value Frequency 
 1 2 3 4 5 

Overall work stress * 
209  

(8.92) 
958  

(40.89) 
921 

(39.31) 
209 

(8.92) 
46 

(1.96) 
      

Job satisfaction § 
736 

(31.49) 
1,301 

(55.67) 
237 

(10.14) 
63 

(2.70) 
- 

      
Satisfaction with physical 
environment § 

669 
(28.63) 

1,266 
(54.17) 

319 
(13.65) 

83 
(3.55) 

- 

 
* Item scored on a rating scale ranging from 1 (not at all stressful) to 5 (extremely 
stressful) 
§ Item scored on a rating scale ranging from 1 (very satisfied) to 4 (very dissatisfied) 
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Exploratory Factor Analysis for the Developmental Workplace Climate 

Questionnaire 

Principal component analysis was performed on pilot study data. Oblique rotation 

method was used with Kaiser Normalization method specified. Pre-rotation eigenvalues, 

as well as the percent of variance the factor explains in the model are reported in Table 

4.12. A low eigenvalue means that the factor contributes little to the explanation of the 

variance between scores on the instrument. The table shows 38 factors, one for each item.  

Table 4.13 lists the rotated factor loadings. The factor loadings are the inter-

correlation between the item (row) and the component (column). A commonly used rule 

specifies that only variables with a loading of 0.4 or higher on a factor should be 

considered (Raven, 2009). Six factors were extracted by factor analysis. Ten items above 

the 0.40 level loaded on factor one, ten items loaded on factor two, four items loaded on 

factor three, two items on factor four, four items on factor five, and two items on factor 

six. An item should have its highest loading on the same scale when re-factored across 

the different sub-groups (Cousins et al., 2004). When re-factored across subgroups 

(permanent and contract employees), the items loaded on the same factors.  

The scree plot of eigenvalues is shown in Figure 4.1. The eigenvalues are plotted 

along the vertical axis and the components along the horizontal axis. Where the 

eigenvalues drop sharply in magnitude and level out is the cut-off point for selecting the 

number of factors to extract. As the figure illustrates, a distinctive drop in magnitude 
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occurred after the sixth component, which support the six-factor solution for the pilot 

study data. 

The parallel analysis (PA) of the pilot study data indicates that five components 

should be retained (Table 4.14). Parallel analysis is a method for determining the number 

of components or factors to retain from principle component analysis (PCA) or factor 

analysis. Basically, a random dataset with the same numbers of observations and 

variables is created as the original data. A correlation matrix is computed from the 

randomly generated dataset and then eigenvalues of the correlation matrix are computed.  

The components or factors are mostly random noise when the eigenvalues from the 

random data are larger than the eigenvalues from the PCA or factor analysis.  

Results of the parallel analysis indicated that six components should be retained. 

Five of the eigenvalues in the PCA column are greater than the average eigenvalues in 

the PA column. The dashed line for the parallel analysis in Figure 4.2 crosses the solid 

PCA line right at the sixth component. A six factor is possible however, since the 

eigenvalue for the sixth factor is very close in value to the average eigenvalue for the 

sixth random factor in the PA column. 
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Table 4.12 Examination of Eigenvalues 

Factor Eigenvalue Difference Proportion Cumulative 
     
Factor1 13.11 8.61 0.35 0.35 
Factor2 4.51 2.77 0.12 0.46 
Factor3 1.73 0.47 0.05 0.51 
Factor4 1.26 0.04 0.03 0.54 
Factor5 1.22 0.10 0.03 0.57 
Factor6 1.12 0.16 0.03 0.60 
Factor7 0.96 0.06 0.03 0.63 
Factor8 0.90 0.04 0.02 0.65 
Factor9 0.86 0.02 0.02 0.68 
Factor10 0.84 0.07 0.02 0.70 
Factor11 0.77 0.07 0.02 0.72 
Factor12 0.70 0.02 0.02 0.74 
Factor13 0.68 0.04 0.02 0.75 
Factor14 0.64 0.01 0.02 0.77 
Factor15 0.62 0.05 0.02 0.79 
Factor16 0.57 0.04 0.02 0.80 
Factor17 0.53 0.02 0.01 0.82 
Factor18 0.51 0.03 0.01 0.83 
Factor19 0.48 0.04 0.01 0.84 
Factor20 0.44 0.01 0.01 0.85 
Factor21 0.42 0.01 0.01 0.86 
Factor22 0.41 0.02 0.01 0.88 
Factor23 0.39 0.01 0.01 0.89 
Factor24 0.37 0.01 0.01 0.90 
Factor25 0.36 0.01 0.01 0.91 
Factor26 0.35 0.03 0.01 0.91 
Factor27 0.32 0.01 0.01 0.92 
Factor28 0.32 0.02 0.01 0.93 
Factor29 0.30 0.00 0.01 0.94 
Factor30 0.30 0.01 0.01 0.95 
Factor31 0.29 0.01 0.01 0.95 
Factor32 0.28 0.00 0.01 0.96 
Factor33 0.28 0.02 0.01 0.97 
Factor34 0.25 0.01 0.01 0.98 
Factor35 0.25 0.02 0.01 0.98 
Factor36 0.23 0.01 0.01 0.99 
Factor37 0.22 0.00 0.01 0.99 
Factor38 0.22 . 0.01 1.00 
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Table 4.13 Factor Analysis of the Developmental Workplace Climate Questionnaire 

Items F1 F2 F3 F4 F5 F5 
       
Demands       
Number of meetings (item 26) - 0.68 - - - - 
Demands affect personal relationships  
(item 27) 

- 0.71 - - - - 

Difficulty to unwind at home (item 28) - 0.62 - - - - 
Too much work (item 51) - 0.83 - - - - 
Conflicting demands (item 52) - 0.81 - - - - 
Neglected tasks (item 53) - 0.85 - - - - 
Work long hours (item 54) - 0.73 - - - - 
Unrealistic time pressures (item 55) - 0.80 - - - - 
No space for other activities (item 56) - 0.79 - - - - 
Too much pressure (item 57) - 0.78 - - - - 
       
Control - - - - - - 
Satisfaction with the amount of control 
(item 29) 

0.75 - - - - - 

Authority in the  job (item 30) 0.76 - - - - - 
Authority to implement decisions (item 31)  0.76 - - - - - 
Participation in making decisions (item 32) 0.81 - - - - - 
Discretion at work (item 33) 0.76 - - - - - 
Micromanagement (item 58) 0.53 - - - - - 
       
Support - - - - - - 
Supervisor is sensitive to employees' 
concerns (item 34) 

- - - - - - 

Ability to talk to supervisor (item 35) - - 0.41 - - - 
Help by colleagues (item 59) - - 0.75 - - - 
Performance feedback (item 60) - - 0.77 - - - 
Supervisor help out with work problems 
(item 61) 

- - 0.79 - - - 

       
*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2).
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Table 4.13 Factor Analysis of the Developmental Workplace Climate Questionnaire 
(Continued) 
 
Items F1 F2 F3 F4 F5 F5 
       
Role - - - - - - 
Skill compatibility (item 39) - - - - 0.46 - 
Understand how role fits in the organization 
(item 40) 

- - - - 0.83 - 

Clear about the goals and objectives  
(item 41) 

- - - - 0.80 - 

Clear about duties and responsibilities  
(item 42) 

- - - - 0.71 - 

       
       
Relationships - - - - - - 
Bullied, threatened or harassed (item 36) - - - 0.81   
Discriminated against (item 37) - - - 0.75 - - 
Too much bickering (item 62) - - - - - 0.81 
Personality conflicts or strained 
relationships (item 63) 

- - - - - 0.73 

       
       
Rewards  - -  - - - 
Appreciation (item 46) 0.42 - - - - - 
Efforts are rewarded as they should be  
(item 47) 

0.41 - - - - - 

Job security (item 48) - - - - - - 
Respect from colleagues (item 49) - - - - - - 
       
Change       
Too many changes at work (item 43) - - - - - - 
Sufficient opportunities to ask about change 
(item 44) 

0.47 - - - - - 

Employees consulted about change  
(item 45) 

0.70 - - - - - 

       
Communications       
Needed information is available (item 38) - - - - - - 
       

*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2). 
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Figure 4.1 Scree Plot of Eigenvalues 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.2 Parallel Analysis Plot
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Table 4.14 Comparison of Eigenvalues from Pincipal Component Analysis 
(PCA) and Corresponding Values from Parallel Analysis (PA) 

Factor PCA PA Difference 
    
Factor1 13.11 1.25 11.87 
Factor2 4.51 1.22 3.29 
Factor3 1.73 1.20 0.53 
Factor4 1.26 1.18 0.08 
Factor5 1.22 1.16 0.05 
Factor6 1.12 1.15 -0.03 
Factor7 0.96 1.14 -0.18 
Factor8 0.90 1.12 -0.23 
Factor9 0.86 1.11 -0.25 
Factor10 0.84 1.10 -0.26 
Factor11 0.77 1.09 -0.32 
Factor12 0.70 1.08 -0.38 
Factor13 0.68 1.06 -0.39 
Factor14 0.64 1.05 -0.42 
Factor15 0.62 1.04 -0.42 
Factor16 0.57 1.03 -0.46 
Factor17 0.53 1.02 -0.49 
Factor18 0.51 1.01 -0.50 
Factor19 0.48 1.00 -0.52 
Factor20 0.44 0.99 -0.55 
Factor21 0.42 0.98 -0.56 
Factor22 0.41 0.97 -0.56 
Factor23 0.39 0.96 -0.57 
Factor24 0.37 0.95 -0.58 
Factor25 0.36 0.94 -0.58 
Factor26 0.35 0.93 -0.58 
Factor27 0.32 0.92 -0.59 
Factor28 0.32 0.91 -0.59 
Factor29 0.30 0.90 -0.60 
Factor30 0.30 0.89 -0.59 
Factor31 0.29 0.88 -0.59 
Factor32 0.28 0.86 -0.59 
Factor33 0.28 0.85 -0.58 
Factor34 0.25 0.84 -0.59 
Factor35 0.25 0.83 -0.58 
Factor36 0.23 0.81 -0.58 
Factor37 0.22 0.80 -0.58 
Factor38 0.22 0.78 -0.56 
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Reliability 

Reliability was assessed by determining the Conbach’s alpha coefficients for the 

overall instrument, as well as for each of the individual scales (Table 4.15) of the 

developmental Workplace Climate Questionnaire. The overall reliability estimate was 

0.95. With the exception of the change scale, all Cronbach’s alpha coefficients for the 

individual scales were higher than 0.7, suggesting satisfactory internal consistency. 

Item internal consistency was tested by examining the correlation between item 

and scale score computed from all other items in that scale. Internal consistency for the 

individual items was considered satisfactory as all items correlated 0.40 or more with its 

hypothesized scales. All items within individual scales had satisfactory item-total 

correlations.   
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Table 4.15 Item-total Correlations and Cronbach’s alpha Coefficients 

Scale and Item Item-total 
Correlations 

α 

   

Demands  0.93 
Number of meetings (item 26) 0.58 0.92 
Demands affect personal relationships (item 27) 0.67 0.92 
Difficulty to unwind at home (item 28) 0.60 0.92 
Too much work (item 51) 0.75 0.92 
Conflicting demands (item 52) 0.79 0.91 
Neglected tasks (item 53) 0.76 0.91 
Work long hours (item 54) 0.69 0.92 
Unrealistic time pressures (item 55) 0.78 0.91 
No space for other activities (item 56) 0.73 0.92 
Too much pressure (item 57) 0.78 0.91 
   
Control   0.86 
Satisfaction with the amount of control (item 29) 0.69 0.83 
Authority in the  job (item 30) 0.69 0.83 
Authority to implement decisions (item 31)  0.62 0.84 
Participation in making decisions (item 32) 0.70 0.82 
Discretion at work (item 33) 0.64 0.84 
Micromanagement (item 58) 0.55 0.85 
   
Support  0.82 
Supervisor is sensitive to employees' concerns (item 34) 0.60 0.79 
Ability to talk to supervisor (item 35) 0.63 0.78 
Help by colleagues (item 59) 0.48 0.82 
Performance feedback (item 60) 0.64 0.77 
Supervisor help out with work problems (item 61) 0.70 0.76 
   

*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2).
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Table 4.15 Item-total Correlations and Cronbach’s alpha Coefficients (Continued) 
 

Scale and Item 
Item-total 

Correlations Α 

   
Role  0.85 
Skill compatibility (item 39) 0.60 0.84 
Understand how role fits in the organization (item 40) 0.66 0.81 
Clear about the goals and objectives (item 41) 0.77 0.77 
Clear about duties and responsibilities (item 42) 0.71 0.79 
   
Relationships  0.75 
Bullied, threatened or harassed (item 36) 0.60 0.67 
Discriminated against (item 37) 0.55 0.69 
Too much bickering (item 62) 0.49 0.73 
Personality conflicts or strained relationships (item 63) 0.56 0.69 
   
Rewards    0.82 
Appreciation (item 46) 0.74  0.75 
Efforts are rewarded as they should be (item 47) 0.70 0.76 
Job security (item 48) 0.33  0.86 
Respect from colleagues (item 49) 0.62 0.79 
Respect from supervisor(s) (item 50) 0.72 0.76 
   
Change  0.66 
Too many changes at work (item 43) 0.34 0.73 
Sufficient opportunities to ask about change (item 44) 0.54 0.47 
Employees consulted about change (item 45) 0.55 0.45 
   
Communications  - 
Needed information is available (item 38) - - 
   

*Numbers in parentheses reflect item number in the pilot study questionnaire (Appendix 
E.2). 
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Validity 

Criterion Validity 

Different measures of perceived work-related stress are expected to be strongly 

correlated. Scores of individual scales in the developmental Workplace Climate 

questionnaire were correlated with subscale scores of the ERI questionnaire. We found 

moderate, but statistically significant, correlation between the demands scale scores and 

scores of the efforts and over-commitment subscales. The measure of work demands was 

also correlated with individual-level variables in the work environment. Previous studies 

suggest an association between work-related stress and job satisfaction (Main, Glozier, & 

Wright, 2005; Revicki, May, & Whitley, 1991). We found a small, but statistically 

significant, correlation between the responses to the demands scale items and job 

satisfaction (Table 4.16). A moderate and statistically significant correlation was found 

between responses to the demands scale items and the Bristol ‘work stress’ score.  

Moderate correlation existed between the rewards subscale of the ERI 

questionnaire and the rewards scale in the developmental Workplace Climate 

Questionnaire. The control and support scales were also moderately correlated with the 

rewards subscale of the ERI questionnaire. 

With the exception of the demands scale, we found small correlations between the 

Bristol ‘work stress’ score and responses to the control, support, role, relationships, 

rewards, and changes scales of the developmental Workplace Climate Questionnaire.  

Moderate correlation was found between job satisfaction and responses to the control, 
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role, and rewards scales. A similar pattern of correlations was found for both permanent 

and contract employees. 

The Bristol ‘work stress’ item moderately correlated with demands, efforts, and 

over-commitment scales.  Job satisfaction on the other hand, tended to correlate with 

control and rewards scales. 
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Table 4.16 Tests of Association: Spearman’s Rank Correlation Coefficients a 

 

Domain* Effort b  Rewards b  
Over-

commitment b  

Overall 
work 

stress c 

Job 
dissatisfaction 

Demands 0.75 -0.35 0.63 0.56 0.34 
Control -0.28 0.59 -0.33 -0.24 -0.55 
Support -0.25 0.55 -0.34 -0.23 -0.46 
Role -0.12 0.41 -0.25 -0.11 -0.52 
Relationship -0.29 0.48 -0.33 -0.26 -0.38 
Rewards -0.19 0.65 -0.31 -0.18 -0.52 
Change -0.31 0.48 -0.33 -0.26 -0.40 

 
* Domains of the developmental Workplace Climate Questionnaire 
a All measures of association were statistically significant at p<0.0001 
b Effort-Reward Imbalance instrument 
c Bristol stress and health at work item 
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Construct Validity  

Work characteristics as predictors of self-reported poor physical health are 

demonstrated in Table 4.17. The model adjusted for age, sex, BMI, and number of 

chronic conditions. Relative to low role clarity, the odds ratio for high role clarity was 

0.70 (95% confidence interval (CI) 0.51-0.96). All other associations were low in 

magnitude and statistically non-significant. The weak association between work 

characteristics and poor physical functioning was reported by Stansfeld and colleagues 

when they examined psychosocial work characteristics as predictors of SF-36 health 

functioning (Stansfeld, Bosma, Hemingway, & Marmot, 1998).  

Logistic regression diagnostics indicate that the model fits the data well (Table 

4.18). The link test was not significant (the linear predicted values squared were not 

statically significant) indicating that we have not omitted relevant variables or used a link 

that is not correctly specified. Another goodness-of-fit measure, the area under the 

receiver operating characteristic (ROC) curve (Figure 4.3), was assessed and an 

acceptable estimate was obtained (0.75). 

The odds ratio for self-reported mental health by work characteristics are shown 

in Table 4.19. The model also adjusted for age, sex, BMI, and number of chronic 

conditions. High job demands, low levels of control, negative relationships at work, and 

unpredictable change were significantly associated with increased risk of poor mental 

health. Logistic regression diagnostics indicate that the model fits the data well (Table 

4.20). The link test was not significant (the linear predicted values squared were not 

statically significant) indicating that we have not omitted relevant variables or used a link 
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that is not correctly specified. Another goodness-of-fit measure, the area under the 

receiver operating characteristic (ROC) curve (figure 4.4) was assessed and an acceptable 

estimate was obtained (0.76). 

Potential moderating effects of support on the relationship of stressors and risk for 

poor mental health was investigated by including interaction terms between support and 

the individual stressors (Viswesvaran, Sanchez, & Fisher, 1999). None of the interaction 

terms were statistically significant, and the effect of stressors on self-reported mental 

health was not altered by the inclusion of these interaction terms. Our findings do not 

lend support to a direct effect of support on strain (poor mental health) as well as a 

buffering or moderating effect. 

Table 4.21 shows the results of stepwise logistic regression analysis on the factors 

that were statistically significantly related to poor mental health. The same results were 

obtained by the backward and forward stepwise regression method. Relative to low job 

demands, intermediate and high job demands were statically associated with increased 

risk of poor mental health. Compared to lower tertiles of control, intermediate and high 

tertiles of controls were significantly associated with lower risk of poor mental health. A 

dose-response relationship was observed in the relationship between support, 

relationships, and rewards, and risk for poor mental health.       
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Table 4.17 Logistic Regression Model for Predicting Poor Physical Health from 
Domain Scores of the Developmental Workplace Climate Questionnaire 

Domain Scores* 
Poor Physical health 

OR 95% CI P-value 
Demands      
Low Demands 1.00    
Intermediate Demands 1.21 0.92, 1.60 0.177 
High Demands 1.16 0.86, 1.56 0.323 
     

Control      
Low Control 1.00    
Intermediate Control 1.16 0.86, 1.56 0.342 
High Control 0.92 0.64, 1.33 0.670 
     

Support     
Low Support 1.00    
Intermediate Support 0.95 0.71, 1.29 0.757 
High Support 0.93 0.66, 1.32 0.696 
     

Role     
Low Role 1.00    
Intermediate Role 0.90 0.58, 1.39 0.645 
High Role 0.70 0.51, 0.96 0.026 
     

Relationships     
Low Relationships 1.00    
Intermediate Relationships 0.86 0.65, 1.13 0.267 
High Relationships 0.80 0.57, 1.12 0.187 
     

Rewards     
Low Rewards 1.00    
Intermediate Rewards 0.94 0.70, 1.27 0.689 
High Rewards 1.22 0.81, 1.83 0.336 
     

Change      
Low Change 1.00    
Intermediate Change 1.05 0.80, 1.38 0.719 
High Change 0.92 0.59, 1.44 0.721 
     

Communications     
Low Communications 1.00    
Intermediate Communications 1.21 0.92, 1.60 0.180 
High Communications 1.09 0.76, 1.57 0.629 
     
* Domains of the developmental Workplace Climate Questionnaire
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Figure 4.3 Receiver Operating Characteristic (ROC) Curve –Physical Health Model 
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Table 4.18 Logistic Regression Diagnostics-Specification Error 

 Coefficient SE Z P-value 95% CI 
Linear predicted 
values 

0.950 0.078 12.240 0.000 0.798, 1.102 

Linear predicted 
values squared 

-0.053 0.051 -1.030 0.304 -0.153, 0.048 

Constant 0.031 0.076 0.410 0.682 -0.118, 0.181 
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Table 4.19 Logistic Regression Model for Predicting Poor Mental Health from 
Domain Scores of the Developmental Workplace Climate Questionnaire 

Domain Scores* 
Poor Mental health 

OR 95% CI P-value 
Demands      
Low Demands 1.00    
Intermediate Demands 1.58 1.18, 2.10 0.002 
High Demands 3.09 2.31, 4.15 <0.000 
     

Control      
Low Control 1.00    
Intermediate Control 0.70 0.52, 0.93 0.013 
High Control 0.51 0.35, 0.73 <0.000 
     

Support     
Low Support 1.00    
Intermediate Support 0.82 0.61, 1.10 0.190 
High Support 1.17 0.83, 1.66 0.363 
     

Role     
Low Role 1.00    
Intermediate Role 1.74 1.16, 2.61 0.007 
High Role 0.96 0.71, 1.31 0.809 
     

Relationships     
Low Relationships 1.00    
Intermediate Relationships 0.75 0.58, 0.98 0.036 
High Relationships 0.97 0.69, 1.35 0.839 
     

Rewards     
Low Rewards 1.00    
Intermediate Rewards 0.94 0.70, 1.25 0.676 
High Rewards 0.69 0.46, 1.04 0.075 
     

Change      
Low Change 1.00    
Intermediate Change 0.79 0.61, 1.01 0.064 
High Change 0.47 0.29, 0.75 0.001 
     

Communications     
Low Communications 1.00    
Intermediate Communications 1.03 0.78, 1.35 0.832 
High Communications 1.27 0.90, 1.81 0.174 
     
* Domains of the developmental Workplace Climate Questionnaire
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Figure 4.4 Receiver Operating Characteristic (ROC) Curve –Mental Health Model 
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Table 4.20 Logistic Regression Diagnostics-Specification Error 

 Coefficient SE Z P-value 95% CI 
Linear predicted 
values 

0.950 0.091 10.470 0.000 0.772, 1.128 

Linear predicted 
values squared 

-0.040 0.054 -0.740 0.461 -0.146, 0.066 

Constant 0.016 0.069 0.230 0.820 -0.119, 0.150 
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Table 4.21 Stepwise Logistic Regression Model for Predicting Poor Mental Health 
from the Domain Scores of the Developmental Workplace Climate Questionnaire 

Domain Scores* 
Poor Mental health 

OR 95% CI P-value 
Demands     
Low Demands 1.00    
Intermediate Demands 1.54 1.16, 2.03 0.003 
High Demands 3.00 2.27, 3.97 <0.000 
     

Control     
Low Control 1.00    
Intermediate Control 0.67 0.52, 0.88 0.004 
High Control 0.51 0.37, 0.70 <0.000 
     

Support     
Low Support 1.00    
Intermediate Support 0.75 0.59, 0.96 0.023 
High Support - -, - - 
     

Role     
Low Role 1.00    
Intermediate Role 1.71 1.17, 2.54 0.007 
High Role - -, - - 
     

Relationships     
Low Relationships 1.00    
Intermediate Relationships 0.76 0.60, 0.96 0.019 
High Relationships - -, - - 
     

Rewards     
Low Rewards 1.00    
Intermediate Rewards - -, - - 
High Rewards 0.70 0.50, 0.97 0.033 
     

Change     
Low Change 1.00    
Intermediate Change 0.77 0.60, 0.99 0.042 
High Change 0.46 0.29, 0.73 0.001 
     

Communications     
Low Communications 1.00    
Intermediate Communications - -, - - 
High Communications - -, - - 
     

* Domains of the developmental Workplace Climate Questionnaire 
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The Job-Strain Model 

The distribution of the four job strain categories varied among different groups of 

employees. Four job strain groups were created by dividing the distribution of the 

demands and control scales at their respective medians (thereby creating a high and low 

group for each scale), and cross-classified pilot study participants. Table 4.22 illustrates 

the proportion of pilot study participants belonging to the four different categories of the 

job strain model. The low strain job groups had statistically significant health advantages 

over all other groups of the job strain model (Table 4.23). After the influences of socio-

demographic variables and chronic conditions were taken into account, high job strain 

was a significant predictor of increased risk of poor mental health.  
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Table 4.22 Job Strain Indicators 

 

Group Number Percentage 

Passive – N (%) 477 20.91 

Low Strain – N (%) 720 31.57 

High Strain – N (%) 703 30.82 

Active – N (%) 381 16.70 
 

Passive: low demands/low control 
Low Strain: low demands/high control 
High Strain: high demands/low control 
Active: high demands/high control 
 
 
 
 
 
Table 4.23 Logistic Regression Model for Predicting Poor Self-Rated Mental Health 
by Job Strain Indicators 

Job Strain Category 
Poor Physical Health Poor Mental Health 

OR 95% CI P-value OR 95% CI P-value 
         

Passive 1.00    1.00    

Low Strain 0.60 0.44, 0.81 0.001 0.47 0.35, 0.64 <0.000 

High Strain 0.94 0.70, 1.26 0.698 2.37 1.79, 3.13 <0.000 

Active 0.86 0.61, 1.21 0.384 1.05 0.75, 1.45 0.791 

         



164 
 
 

                                                                  
 

Revisions to the Workplace Climate Questionnaire 

Criteria used to eliminate items from individual scales included high floor or 

ceiling effect, factor loading, item-total correlation, and correlation between items greater 

than 0.7. For scales, internal consistency reliability estimates, factory loading, and 

predictive ability of strain measures were used to retain or eliminate an individual scale. 

Based on the exploratory factor analysis model, five factors were retained. These 

included demands, control, support, role, and relationships. Two relationships items (item 

36 and 37) loaded on the sixth factor, both showed high ceiling effect, and were 

consequently eliminated. The change scale had an alpha coefficient of 0.66 (lower that 

0.7 pre-specified threshold), however, in a stepwise logistic regression model, the scale 

was retained as a significant predictor of increased risk of poor mental health. One of the 

items within the change scale had a factor loading of 0.7 on the control scale. The 

communications scale item did not load on any of the extracted factors and was not a 

significant predictor of increased risk of poor mental health.    

Demands: five items were removed from the demands scale. Items 54, 55, 56, and 

57 were removed because they had a high ceiling effect. Items 52 and 53 were highly 

correlated (0.74). A decision to eliminate item 53 was made based on lower factor 

loading and lower item-total correlation compared to item 52.  

Control: one item (58) was eliminated from the control scale because of high 

ceiling effect, low factor loading, low item-total correlation, and improved alpha 

coefficient when the item was removed.    
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Support: two items, 34, 35, were eliminated because they had high ceiling effect 

and low factor loading. 

Role: item 39 was eliminated because of low factor loading, low item-total 

correlation, and improved alpha coefficient when the item was removed. Item 40 was 

also eliminated because of high ceiling effect.    

Rewards: item 48 was eliminated because of low item-total correlation, and 

improved alpha coefficient when the item was removed.  

The revised Workplace Climate Questionnaire consisted of 22 item and six scales 

(Appendix E.3). Factor analysis resulted in a four-factorial solution. There was one factor 

for demands (five items), support (three items), relationships (two items), and control (six 

items). Role (two items) and rewards (four items) items loaded on control which implies 

that the control, role, and rewards scales might not be distinct constructs (Table 4.24). 

Siegrist (1996) suggests that rewards are distributed to the working population by a three 

transmitter system: money, esteem, and status control, and as such postulates a three-

factorial structure of the construct of occupational rewards in his model of effort-reward 

imbalance model. In theory, stress is likely to result from mal-adaptation to two 

conditions of low control: low level of task control (as suggested by the demand-control 

model) and low level of status control (as suggested by the ERI model). Siegrist places 

more emphasis on the concept of status control in light of current developments of the 

labor market reflected by job instability, redundancy, and forced occupational mobility. 

Given the results from factor analysis, factor one might actually represent a broad 

construct of occupational rewards included in it the concept of task control. A study by 
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Ostry and colleagues was able to demonstrate that the combination of the effort/reward 

imbalance with task-level control better predicted poor self-reported health status than 

effort/reward imbalance or task-level control alone, suggesting a complementary effect of 

the two (Ostry, Kelly, Demers, Mustard, & Hertzman, 2003).  

The alpha correlation coefficient for all subscales combined was 0.92. Table 4.25 

provides internal consistency reliability estimates for the revised Workplace Climate 

Questionnaire. All Cronbach’s alpha coefficients for the individual scales were higher 

than 0.7 suggesting satisfactory internal consistency.  

The predictive ability of the revised Workplace Climate Questionnaire is provided 

in Table 4.26. The model also adjusted for age, sex, BMI, and number of chronic 

conditions. High job demands, low levels of control, low role clarity, negative 

relationships at work, and low levels of rewards were significantly associated with an 

increased risk of poor mental health. 
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Table 4.24 Factor Analysis of the Revised Workplace Climate Questionnaire 

Items F1 F2 F3 F4 
     
Demands     
Number of meetings (item 1) - - 0.77 - 
Demands affect personal relationships  
(item 2) 

- - 0.74 - 

Difficulty to unwind at home (item 3)  - - 0.67 - 
Too much work (item 16) - - -0.83 - 
Conflicting demands (item 17) - - -0.80 - 
     

Control     
Satisfactions with the amount of control 
(item 4) 

0.75 - - - 

Authority in the  job (item 5) 0.84 - - - 
Authority to implement decisions (item 6) 0.65 - - - 
Participation in making decisions (item 7) 0.79 - - - 
Discretion at work (item 8) 0.70 - - - 
Employees consulted about change (item 11)  0.55 - - - 
     

Role      
Clear about the goals and objectives (item 9) 0.73 - - - 
Clear about duties and responsibilities  
(item 10)  

0.76 - - - 

     

Rewards     
Appreciation (item 12) 0.59 - - - 
Efforts are rewarded as they should (item 13) 0.50 - - - 
Respect from colleagues (item 14) - - - - 
Respect from supervisor(s) (item 15) 0.46 - - - 
     

Support     
Help by colleagues (item 18)  - 0.75 - - 
Performance feedback (item 19) - 0.82 - - 
Supervisor help out with work problems 
(item 20) 

- 0.82 - - 

     

Relationships     
Too much bickering (item 21) - - - 0.92 
Personality conflicts or strained relationships 
(item 22)  

- - - 0.84 

     
*Numbers in parentheses reflect item number in the revised questionnaire (Appendix 
E.3).
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Table 4.25 Item-total Correlations and Cronbach’s alpha Coefficients- Revised 
Workplace Climate Questionnaire 

Scale and Item Item-total 
Correlations 

α 

   
Demands  0.84 
Number of meetings (item 1) 0.60 0.83 
Demands affect personal relationships (item 2) 0.67 0.81 
Difficulty to unwind at home (item 3)  0.61 0.82 
Too much work (item 16) 0.67 0.81 
Conflicting demands (item 17) 0.70 0.80 
   
Control   0.86 
Satisfactions with the amount of control (item 4) 0.68 0.83 
Authority in the  job (item 5) 0.69 0.83 
Authority to implement decisions (item 6) 0.63 0.84 
Participation in making decisions (item 7) 0.73 0.82 
Discretion at work (item 8) 0.61 0.84 
Employees consulted about change (item 11)  0.57 0.85 
   
Support  0.77 
Help by colleagues (item 18)  0.53 0.78 
Performance feedback (item 19) 0.66 0.64 
Supervisor help out with work problems (item 20) 0.64 0.66 
   
Role  0.83 
Clear about the goals and objectives (item 9) - - 
Clear about duties and responsibilities (item 10)  - - 
   
Relationships  0.74 
Too much bickering (item 21) - - 
Personality conflicts or strained relationships (item 22)  - - 
   
Rewards   0.86 
Appreciation (item 12) 0.77 0.80 
Efforts are rewarded as they should (item 13) 0.73 0.82 
Respect from colleagues (item 14) 0.61 0.87 
Respect from supervisor(s) (item 15) 0.75 0.81 
   

*Numbers in parentheses reflect item number in the revised questionnaire (Appendix 
E.3). 
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Table 4.26 Logistic Regression Model for Predicting Poor Self-Rated Mental Health 
from Domain Scores of the Revised Workplace Climate Questionnaire 

Domain Scores* 
Poor Mental health 

OR 95% CI P-value 
Demands     
Low Demands 1.00    
Intermediate Demands 1.32 1.01, 1.74 0.042 
High Demands 2.90 2.19, 3.83 0.000 
     
Control     
Low Control 1.00    
Intermediate Control 0.72 0.56, 0.94 0.015 
High Control 0.51 0.36, 0.72 0.000 
     
Support     
Low Support 1.00    
Intermediate Support 0.80 0.61, 1.04 0.091 
High Support 0.79 0.56, 1.13 0.205 
     
Role     
Low Role 1.00    
Intermediate Role - -, - - 
High Role 0.72 0.54, 0.95 0.020 
     
Relationships     
Low Relationships 1.00    
Intermediate Relationships 0.76 0.60, 0.97 0.028 
High Relationships 0.82 0.59, 1.15 0.258 
     
Rewards     
Low Rewards 1.00    
Intermediate Rewards 0.73 0.55, 0.97 0.032 
High Rewards 0.92 0.63, 1.35 0.677 
     
*Domains of the revised Workplace Climate Questionnaire 
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CHAPTER FIVE   

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

 

I. Summary 

Occupational stress has received a lot of attention by researchers and occupational 

health practitioners due to its impact on employees’ performance and health outcomes. 

Most commonly cited models of occupational stress agree that work stress results from 

an interaction between the employee and different aspects of his or her work 

environment. Although some aspects of work can cause stress to all employees, the 

experience of stress depends on whether or not the stressor is actually evaluated 

negatively by the employee. 

The primary purpose of this study was to develop an assessment instrument that 

can be used to routinely assess work-related stress. The development of the initial item 

pool was informed by the available measures of psychosocial work characteristics. The 

item pool which consisted of 92 items was reduced to a 38-item questionnaire through a 

process of content validation using focus groups discussions.  

Participants in focus groups discussions highlighted a number of stressors that 

they considered relevant to their work environment. Participants in all of the focus groups 

indicated that excessive job demands is a major source of stress in their work setting 

irrespective of employment status, supervisory position, or sex. Lack of control was 

emphasized by female employees, while occupational rewards and interpersonal 
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relationships were a major concern for contract employees. Role in the organization was 

an issue for permanent employees. The findings suggest that while excessive job 

demands was a concern to all employees, there were differences in how participants in 

different groups perceived the equality of occupational rewards structure and distribution.    

Findings from the pilot study did not lend support to the perception of excessive 

job demands among participants in focus groups discussions. The median for the 

demands scale in the pilot study questionnaire was 70 indicating a relatively low overall 

perception of excessive work demands among the study population. Results from the 

pilot study also showed a perception of higher than average levels of control, support, and 

rewards among the participants.  

In addition to psychosocial work characteristics, health risk appraisal questions 

were included in the pilot study questionnaire. In terms of health risk behaviors, no major 

issues were noticed, as the majority of the study population indicated that they do not use 

any tobacco products and do not use alcohol excessively. The mean summary scores for 

self-reported physical and mental health status were within the normal range for the US 

population.  

In terms of chronic medical conditions, thirty one percent of the study population 

indicated that they have more than three medical conditions. All medical conditions were 

self-reported and no physical examination was done to confirm what has been reported 

by the pilot study participants. The average BMI for the pilot study participants was 

above the normal limits and lies within the range of overweight category.  
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The majority of the study participants indicated that they were either satisfied or 

very satisfied with their job. When asked about how they perceive their jobs, the majority 

described their work as being either mildly or moderately stressful. Collectively, health 

risk appraisal items, self-reported health status items, and item pertaining to job 

satisfaction and perception of stress, did not provide alarming indicators of strain within 

the pilot study participants.  

The absence of excessive strain in the study sample might be explained by higher 

than average levels of mitigating factors pertaining to the work environment, such as 

levels of control, support, and rewards, which can moderate the relationship between 

potential sources of stress and strain indicators.  

Responses to the ERI items supported this observation. The calculated ER ratio 

for the pilot study population was less than one, indicating the absence of imbalance 

between high efforts and low rewards. The lack of ER imbalance has implication for 

long-term effects on health outcome as it indicates that potential negative emotions 

associated with sustained stressful experiences were less likely among the study 

population.  

The ERI items displayed satisfactory psychometric properties in this pilot study, 

which were comparable to those obtained from previously published studies. The 

significant associations between the ERI scales and self-reported mental health mirror 

those obtained for corresponding scales in the Health and Workplace Climate 

questionnaire.  
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Our findings were also consistent with the job strain model, in showing that strain 

can result from a combined effect of excessive job demands and low levels of control. 

We created the four job-strain groups by dividing the distribution of the demands and 

control scales at their respective medians (thereby creating a high and low group for each 

scale), and cross-classified pilot study participants. High strain groups had significantly 

higher risk of reporting poor mental health.    

 

Psychometric Properties of the Workplace Climate Questionnaire 

Missing-value rates for the 38 items were consistently low, ranging from 0.3% to 

1.1%. The full range of possible levels of response was observed for all items. Item 

distributions tended to be skewed, with more respondents scoring among the more 

positive categories. Skewness was more likely to be observed among items within the 

scales of role and relationships, but was also observed among items within the demands, 

control, and support scales. 

Item means and standard deviations were comparable across items in the control, 

rewards, and change scales. Item means and standard deviations were also comparable 

across items in the demand scale (with the exception of item 54), support (with the 

exception of item 34), and role (with the exception of item 39). Comparability of item 

means was not observed for items in the relationships scale.  

Item-internal consistency was substantial and all items correlated 0.4 or more with 

their hypothesized scales (after correction for item-scale overlap), with the exception of 
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item 43 within the change scale and item 48 within the rewards scale. Item-scale 

correlation however, was not equivalent for all items within a scale.  

Items within the demands, control, support, and role scales loaded on the 

hypothesized scales. Items within the relationships, change, and rewards failed to load on 

the hypothesized scales, and individual items from change and rewards loaded on the 

control scale. Factor analysis indicated that the relationships scale was made up of two 

distinct factors.  

With the exception of the role and relationships scales, no substantial floor and 

ceiling effects were seen for all the other scales. Each of the Health and Workplace 

Climate Questionnaire scales exceeded the internal-consistency reliability standard of 

0.7.  

The pilot study provided support for criterion validity of the Workplace Climate 

Questionnaire. As hypothesized, the demands scale in the Workplace Climate 

Questionnaire was correlated with the efforts and over-commitment scales of the ERI 

questionnaire. It was also correlated with responses to the Bristol ‘work stress’ item. The 

rewards and control scales in the Workplace Climate Questionnaire were correlated with 

the rewards scale in the ERI questionnaire.  

The pilot study also provided support for construct validity of the Workplace 

Climate Questionnaire. Demands, control, support, relationships, rewards, and change 

scales predicted the risk of poor mental health.   

Revisions to the Workplace Climate Questionnaire resulted in improved 

psychometric properties. Four distinct factors resulted from the factor analysis model of 
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the revised version; one factor for demands (five items), one for support (three items), 

and one for relationships (two items). The other items (control, role, change, and 

rewards) loaded on a single factor. The new scales, demands, control, support, role, 

relationships, and rewards, all predicted the risk of poor mental health.  

Based on psychometric analysis and the revisions made to the Workplace Climate 

Questionnaire, six major domains emerged; job demands or external efforts, decision 

authority, role clarity, occupational rewards, work support, and interpersonal 

relationships.  

 

II.  Limitations 

The pilot study has a number of limitations. The study did not employ 

probabilistic sampling and thus has limited generalizability to the population of the 

participating organization’s workforce, since the possibility of selection bias cannot be 

totally excluded. A comparison between respondents and non-respondents was not 

feasible to determine if the associations observed in this pilot study were accurately 

estimated. The response rate was very small which further compromised the 

generalizability of findings.  

The second limitation is related to the study design. As the pilot study design was 

cross-sectional, no causal inference on the direction of the effects of the Workplace 

Climate Questionnaire scales on outcome variables can be made. Unless longitudinal 

study design is used, reverse causation or reciprocal relationships between psychosocial 

stress and health outcomes cannot be excluded.  
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Another major limitation is the fact that all study measures were based on self-

reported data. There is a potential for bias due to “common method” of assessment, 

which can occur when certain factors influence the reporting of both the causal and 

‘outcome’ variables. For example, negative affectivity has been shown to account for 

some of the variance in self-report measurements of job strain and health complaints. The 

problem of self-report bias is compounded by common method variance. The 

relationships between variables measured with the same method, usually self-report, are 

inflated by shared method variance.  

 

III.  Conclusions and Recommendations 

The purpose of this research was to develop and test the psychometric properties 

of a questionnaire that can be used to routinely assess workplace climate. The study 

resulted in a 22-item questionnaire covering six major domains including demands, 

control, support, role, rewards, and relationships. The general structure of the 

questionnaire is consistent with available models for work stress highlighting the 

importance of excessive work demands which need to be balanced with the appropriate 

structure of occupational rewards in order to avoid long terms consequences on health 

and performance outcome measures. The balance between these two domains needs to be 

assessed within the larger context of organizational environment that can shape the 

relationships among employees and affect the availability of work support.  

The 22-item questionnaire displayed satisfactory psychometric properties in terms 

of factor structure, reliability, criterion validity, and construct validity. As the validity of 
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measurement instruments is a matter of degree, rather than an all-or-none property, 

further research is required to provide additional evidence of the reliability and validity of 

the Health and Workplace Climate questionnaire. Further evidence regarding the 

psychometric properties of the questionnaire will emerge as more data becomes available 

from its use in the assessment of psychosocial work characteristics and their impact on 

health and performance outcome measures in the participating organization. Since 

evidence exists to indicate that employees may not feel safe when sharing personal 

information on employer generated surveys, such assessments could be done through a 

third party to reduce the potential bias associated with self-reported data to employers.      

 

IV.  Recommendations for Future Research 

The experience of work stress may vary depending on the type of occupational 

setting. Various stressors are perceived and processed differently in different 

occupational groups. It might be the case that workers with differing levels of emotional 

resilience are recruited to jobs with different task demands. This means that comparisons 

of reported strain can only be meaningful if allowance was made for differences in 

emotional resilience. To confirm the reliability and validity of the Workplace Climate 

questionnaire, different organizational settings should be used to test the psychometric 

properties of the questionnaire. As the pilot study was restricted to employees of a single 

industrial sector, it is uncertain whether the questionnaire can be applied to employees in 

other occupational setting.  
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Issues pertaining to study design also need to be addressed in future research. 

Longitudinal studies are required to establish the causal connection between psychosocial 

work characteristics, as measured by the Workplace Climate questionnaire and 

performance and health outcome measures. Stronger evidence for construct validity of 

the Workplace Climate questionnaire can be provided using longitudinal studies which 

can considerably increase the probability of detecting a causal relationship between work 

stress and outcome measures.   

Other methodological issues include the requirement for proper adjustment of 

other confounding variables such as social network, satisfaction with private life, and 

personality factors such as negative affectivity.  Evidence exists to suggest that these 

variables moderate the relationship between work-related stress and strain. The current 

study focused solely on the work environment and did not include potential sources of 

stress or social support outside the work environment. More comprehensive future studies 

that include an assessment of all these variables are needed.  

It is also recommended to augment self-reported data for work stress and strain 

with objective measures such as sick days, accidents, and physiological measures. This is 

important since it can reduce the bias resulting from common methods of assessment, and 

increase the confidence in findings obtained from the current study.  Future studies might 

consider collecting data from multiple sources such as work stress assessments, health 

risk appraisal, and medical claims.  
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APPENDIX B.1 
 

Advertisement for XXX Newsletter 

 

XXX Workplace Health Interviews 

Healthy workplaces provide positive outcomes for employees, the organization, and the 
community. These include: 

� improved employee’s health and well-being 
� enhanced social climate and morale 
� greater employee and organizational productivity 

Tell us about your workplace! As part of a University of Arizona research project, your 
input will be used to develop an online tool for assessing workplace health at XXX. This 
tool will help us identify emerging health issues and plan changes aimed at producing 
lasting health improvements for you, your co-workers, and families. 

What’s involved? 

Participation in a 60-minute telephone interview: 
� complete a draft questionnaire  
� discuss its items and response options  
 
Date: July XX, 2008 

 
Your participation will be greatly appreciated. Input provided will not be attributable to 
any individual since it will only be reported in aggregate form. 

If interested, please email the POC before July XX, 2008, and include whether you're in a 
supervisory or non-supervisory position.  
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APPENDIX B.2 
 
 
Dear Participant: 
 
You are being invited to participate in a study titled Workplace Health and Application 
of Wellness Strategies being conducted by the University of Arizona.   

The primary purpose of the study is to develop a self-completed questionnaire that can be 
used to routinely assess the workplace climate among contract and permanent employees 
at X X X X X. Results from the questionnaire can inform the type and level of 
intervention that may be needed to maintain a healthy work environment.   

If you agree to participate, your participation will involve the completion of an online 
questionnaire, which should take about 20 to 25 minutes. You may choose not to answer 
some or all of the questions.  The questionnaire we are asking you to complete is 
significantly longer than the final version we will develop for ongoing use at X.  Our goal 
is to develop a health and workplace climate questionnaire that contains 30 items or less.  
At this stage, the additional items are necessary to enable us to test the measurement 
properties of our candidate items. This is an incredibly important step and we will greatly 
appreciate your help in completing this process. 
 
Your answers are completely confidential.  Please read the enclosed Subject Disclosure 
Form for more information regarding your participation in this study. Completion of this 
questionnaire is voluntary; however, you can help us very much by sharing your 
thoughts.   
 
To complete the questionnaire, please click the hyperlink below. (If the link is not active, 
please cut and paste the URL into your browser.)  
 Survey Link: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 Deadline for completion of questionnaire: xxxxxxxxxx 
 
If you have any questions about this study please contact XXXXXX at XXXXXX or at 
the following email address: XXXXXXXX. 
 
Your help with this project will be greatly appreciated.  
  
Sincerely,  
 
 
 
Stephen Joel Coons, Ph.D.                             
Professor and Co-Principal Investigator         



185 
 
 

                                                                  
 

APPENDIX B.3 
     
 
Dear Participant, 
 
 
Recently you received a request inviting you to participate in a study titled Workplace 
Health and Application of Wellness Strategies.  The University of Arizona is conducting 
this study with the goal of developing a self-completed questionnaire that can be used to 
routinely assess the workplace climate among employees at X X X X X.  Because your 
input is extremely important, please log onto the study web site by -------.  
 
If you have already completed the questionnaire, please accept our sincere thanks.  If you 
have not, please consider doing so.  The questionnaire should take no longer than 20 to 
25 minutes to complete, and all responses will be completely confidential.  Data collected 
from this study will only be reported in summaries and no information that could be used 
to identify individual participants will be collected.  
 
To complete the questionnaire, please click the hyperlink below. (If the link is not active, 
please cut and paste the URL into your browser.)   
 Survey Link: xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
 Deadline for completion of questionnaire: xxxxxxxxxx 
 
If you have any difficulties logging in or have any questions, please feel free to call or e-
mail XXXXXX at XXXXXXX or XXXXXXXXXXXX.  
 
Your help with this project will be greatly appreciated.  
  
Sincerely,  
 
 
Stephen Joel Coons, Ph.D.                             
Professor and Co-Principal Investigator                      
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Moderator Guide 
Workplace Health and Application of Wellness Strategies  

 
Welcome and thank you for being here today.   
 
My name is ______________. I am a _______________ at the University of Arizona.   
 
As you know, we are conducting a research project that is concerned with understanding 
the main factors that contribute to workplace stress. We want to know the key causes of 
stress so we can assist your organization in applying the most appropriate strategies to 
enhance employee well-being. We are having these focus groups to get a more detailed 
understanding of how stress impacts you at work, what you usually do when you are 
under a lot of stress, and what would be the best strategies to reduce stress levels at 
organization.  
 
Your thoughts and experiences are extremely valuable to us, and we hope that you will be 
willing and able to speak freely here today.  Please speak one at a time and don’t interrupt 
each other.  
 
In focus group discussions like this, the most important things are your experiences and 
perceptions. There are no right or wrong answers.   
 
[Cover any logistic issues, like locations of bathrooms] 
 
Before we begin, I’d like discuss a form that we need to review before we get started. 
 
[Hand out disclosure form] 
 
Because this project involves minimal risk, we have a disclosure form in lieu of a signed 
consent form. This is so everyone knows what we’re doing, and how we’ll use the 
information gathered during this discussion.  
 
Please take a look at the disclosure form while I briefly go over the main points.  
 
[Review disclosure form out loud and address any questions.]  
 
Okay, let’s get started with our discussion. I’m going to turn on the recorder. 
 
Before we get to our main tasks, let’s take a few minutes to introduce ourselves by the 
single name we would like to be called [Go around the room].  In addition, please write 
your preferred name on the tent cards in front of you. 
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Before I have you complete a questionnaire that includes our draft item pool, I want to 
ask a couple of questions. 
 
1. When you hear the words ‘work-related stress’ what is the first thing that comes to 

your mind? 
 
 
 
2. What do you think are the major sources of stress that impact you at work? 

 
 
 

Thank you for that input. 
 
[Hand out questionnaire and ranking sheet] 

 
The next task will be for you to complete the Workplace Climate Questionnaire Item 
Pool. Before you start, I want to explain a couple of things. 
 
Our ultimate goal is to select a subset of the items in this item pool (and any others 
generated through these focus groups) that reflect the workplace issues that are most 
important and relevant to your organization.  The items will be incorporated into a self-
completed, online questionnaire that can be used routinely to assess the workplace 
climate.  
 
You will notice that the items are separated into 11 domains. The significance of the 
domains is that once you have completed all 92 items on the questionnaire, I want you to 
rank the domains in order of importance from 1 to 11. 
 
Is everyone done with the questionnaire and the ranking of the 11 domains? 
 
Now I would like to have an open discussion of the questionnaire items you just 
completed 
 
- Is there anything we’ve missed? Do you think that the item pool sufficiently covers all 
the workplace climate issues you feel are important at your organization? 
 
 
 
- When you completed the questionnaire, did you have any problems interpreting or 
answering any of the items? In other words, were there any items that just didn’t make 
sense to you? 
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I have some specific questions for you regarding some items.  
 
[Go through list of similar items] 
 
My final question is: 
- What strategies could be implemented by your organization to help reduce work-related 
stress?  
 
 
We really thank you for joining us today. The views and experiences you’ve shared with 
us will be a great help as we design an online tool for assessing workplace health at your 
organization. If you have further thoughts after this group, you may contact me through 
the e-mail address on my business card. 
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APPENDIX E.1 
 

Workplace Climate Questionnaire Item Pool 
 
Instructions: Thinking about the last six months, please indicate how you feel about each of the following 
statements by circling the number in the column representing your response.   
 Demands Strongly 

Agree 
Agree Neutral Disagree Strongly 

Disagree 
       
1. The number of different things I 

must focus on makes it difficult for 
me to do my job well 

1 2 3 4 5 

       
2. The number of meetings I must 

attend interferes with my ability to 
get the job done 

1 2 3 4 5 

       
3. The demands of work negatively 

affect my personal relationships 
outside of work 

1 2 3 4 5 

       
4. Many of our rules and procedures 

make doing my job frustrating 
1 2 3 4 5 

       
  Never Seldom Sometimes Often Always 
       
5. I have to do more work than I can 

do well 
1 2 3 4 5 

       
6. I find it difficult to do my job 

because of conflicting job 
demands 

1 2 3 4 5 

       
7. I have to neglect some tasks 

because I have too much to do 
1 2 3 4 5 

       
8. I am pressured to work long hours 1 2 3 4 5 
       
9. I have to work very intensively  1 2 3 4 5 
       
10. I am unable to take sufficient 

breaks 
1 2 3 4 5 

       
11. I have unrealistic time pressures 1 2 3 4 5 
       
12. Things I want, or need, to do away 

from work often do not get done 
because of the demands of my job 

1 2 3 4 5 

       
13. I am under too much pressure on 

my job 
1 2 3 4 5 

       
14. My non-work activities and 

responsibilities interfere with my 
responsibilities at work 

1 2 3 4 5 
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 Control  Strongly 

Agree 
Agree Neutral Disagree 

Strongly 
Disagree 

       
15. I  am satisfied with the amount of 

control I have over my job 
1 2 3 4 5 

       
16. I  feel certain about how much 

authority I have in my job 
1 2 3 4 5 

       
17. I have to work harder at my job 

because other people are not 
doing their fair share of work 

1 2 3 4 5 

       
18. Individuals, or teams, responsible 

for making decisions have 
appropriate authority to 
implement them 

1 2 3 4 5 

       
19. I have the opportunity to take part 

in making decisions that affect 
me  

1 2 3 4 5 

       
20. I have some say over the way I 

work 
1 2 3 4 5 

       
21. I have a choice in deciding what I 

do at work 
1 2 3 4 5 

       
22. I have a choice in deciding how I 

do my work 
1 2 3 4 5 

       
  Never Seldom Sometimes Often Always 
       
23. I feel micromanaged 1 2 3 4 5 

       
24. I can decide when to take a break 1 2 3 4 5 
       
25. I have a say in my own work 

speed 
1 2 3 4 5 



196 
 

                                                                  
 

 
       
 Support Strongly 

Agree 
Agree Neutral 

Disagre
e 

Strongly 
Disagree 

       
26. My organization provides me with 

the support I need 
1 2 3 4 5 

       
27. Supervisors are sensitive to 

employees' family and personal 
concerns 

1 2 3 4 5 

       
28. I get the help and support I need 

from my colleagues 
1 2 3 4 5 

       
29. I can talk to my supervisor about 

something that has upset or 
annoyed me about work 

1 2 3 4 5 

       
30. I am supported through emotionally 

demanding work 
1 2 3 4 5 

       
31. I find it difficult to do my job 

because of inadequate training  
1 2 3 4 5 

       
  Never Seldom Sometimes Often Always 
       
32. If the work gets difficult, my 

colleagues will help me  
1 2 3 4 5 

       
33. I receive assignments without the 

resources to complete them 
1 2 3 4 5 

       
34. I am given supportive feedback on 

the work I do  
1 2 3 4 5 

       
35. I can rely on my supervisor to help 

me out with a work problem 
1 2 3 4 5 
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 Relationships Strongly 

Agree 
Agree Neutral Disagree 

Strongly 
Disagree 

       
36. I can talk freely to my supervisor 

about difficulties I am having at 
work and know that he/she will 
listen 

1 2 3 4 5 

       
37. My supervisor shows too little 

interest in the feelings of 
subordinates 

1 2 3 4 5 

       
38. I trust (organization) senior staff to 

do what is right for the center 
1 2 3 4 5 

       
39. I believe (organization) senior staff 

has employees' best interest in mind 
when making decisions 

1 2 3 4 5 

       
40. I believe (organization) senior staff 

is open and upfront with employees 
1 2 3 4 5 

       
41. There is too much bickering in my 

work group 
1 2 3 4 5 

       
42. I have been threatened or harassed 

at work 
1 2 3 4 5 

       
43. I have been discriminated against at 

work 
1 2 3 4 5 

       
44. I have a best friend at work 1 2 3 4 5 
       
       
  Never Seldom Sometimes Often Always 
       
45. Relationships at work are strained 1 2 3 4 5 
       
46. I am subject to bullying at work 1 2 3 4 5 
       
47. Personality conflicts often interfere 

with my ability to get quality work 
done 

1 2 3 4 5 
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 Communications  Strongly 
Agree 

Agree Neutral Disagree 
Strongly 
Disagree 

       
48. In general, the communication at 

(organization) is good 
1 2 3 4 5 

       
49. I have to deal with too much 

information at work 
1 2 3 4 5 

       
50. Information is readily available to 

anyone who needs it 
1 2 3 4 5 

       
51. Formal communication channels are 

used effectively to pass information 
up and down the organization 

1 2 3 4 5 

 Role  Strongly 
Agree 

Agree Neutral 
Disagre

e 
Strongly 
Disagree 

       
52. I know how to go about getting my 

job done 
1 2 3 4 5 

       
53. I understand how my work fits into 

the overall aim of the organization 
1 2 3 4 5 

       
54. I am clear about the goals and 

objectives for my department 
1 2 3 4 5 

       
55. I am clear what my duties and 

responsibilities are at work 
1 2 3 4 5 

       
56. I am clear what is expected of me at 

work 
1 2 3 4 5 

 Change  Strongly 
Agree 

Agree Neutral Disagree 
Strongly 
Disagree 

       
57. There have been too many changes 

in my organization in the last 6 
months 

1 2 3 4 5 

       
58. I have sufficient opportunities to ask 

managers about change at work 
1 2 3 4 5 

       
59. My colleagues and I are consulted 

about change at work 
1 2 3 4 5 

       
60. When changes are made at work, I 

am clear how they will affect me and 
my work group 

1 2 3 4 5 
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 Coping Strongly 

Agree 
Agree Neutral Disagree 

Strongly 
Disagree 

       
61. I am able to reduce my stress level 

by effectively planning my 
activities 

1 2 3 4 5 

       
62. When I am under a lot of stress at 

work I take direct action to help 
relieve it 

1 2 3 4 5 

       
63. I could use help in learning to deal 

with stress at work 
1 2 3 4 5 

       
64. I engage in physical activities or 

hobbies that help me deal with 
work-related stress 

1 2 3 4 5 

       
       
  Never Seldom Sometimes Often Always 
       
65. I can effectively deal with stress at 

work  
1 2 3 4 5 

       
66. I often deal with stress by 

immersing myself in other activities 
1 2 3 4 5 

       
67. I tend to drink more alcohol when I 

am highly stressed 
1 2 3 4 5 

       
68. I tend to rely on prescription drugs 

to relieve my stress 
1 2 3 4 5 
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 Rewards Strongly 

Agree 
Agree Neutral Disagree 

Strongly 
Disagree 

       
69. I feel that the work I do is appreciated 1 2 3 4 5 

       
70. I feel my efforts are rewarded the way 

they should be 
1 2 3 4 5 

       
71. I am satisfied with my chances for 

promotion 
1 2 3 4 5 

       
72. Overall, I am satisfied with my job 1 2 3 4 5 
       
73. (organization) care about my opinions 1 2 3 4 5 
       
74. My work morale is good 1 2 3 4 5 
       
75. My work group's overall morale is 

good 
1 2 3 4 5 

       
76. My work group is treated like we are 

an important part of (organization) 
1 2 3 4 5 

       
77. I am not concerned about losing my 

job 
1 2 3 4 5 

       
78. I receive the respect I deserve from 

my colleagues at work 
1 2 3 4 5 
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 Symptoms/Outcomes Strongly 

Agree 
Agree Neutral Disagree 

Strongly 
Disagree 

       
79. Work related stress has led me to 

experience one or more physical 
symptoms in the past month (such 
as tiredness, upset stomach, 
backache, etc.) 

1 2 3 4 5 

       
80. Work related stress has led me to 

experience one or more emotional 
symptoms in the past month (such 
as anxiety, feeling overwhelmed, 
irritability, etc.) 

1 2 3 4 5 

       
81. Work related stress has led me to 

experience one or more cognitive 
symptoms in the past month (such 
as difficulty concentrating, 
difficulty in making decisions, 
mental tiredness, etc.) 

1 2 3 4 5 

       
82. I find myself working harder but 

accomplishing less 
1 2 3 4 5 

       
83. My work is stressful 1 2 3 4 5 
       
84. It is difficult to unwind at home due 

to my preoccupation with my job 
1 2 3 4 5 

       
       
  Never Seldom Sometimes Often Always 
       
85. I dread coming into work 1 2 3 4 5 
       
86. I am enthusiastic about my work 1 2 3 4 5 
       
87. My job productivity is negatively 

impacted by work-related stress 
1 2 3 4 5 
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 Resilience  Strongly 

Agree 
Agree Neutral Disagree 

Strongly 
Disagree 

       
88. In a crisis or chaotic situation, I 

calm myself and focus on taking 
useful actions 

1 2 3 4 5 

       
89. I’m usually optimistic. I see 

difficulties as temporary and expect 
to overcome them 

1 2 3 4 5 

       
90. I can tolerate high levels of 

ambiguity and uncertainty about 
situations 

1 2 3 4 5 

       
91. I adapt quickly to new 

developments.  I’m good at 
bouncing back from difficulties 

1 2 3 4 5 

       
92. I’ve been made stronger and better 

by difficult experiences 
1 2 3 4 5 
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APPENDIX E.2  
 

Health and Workplace Climate Questionnaire  
 

 
We want to know about you and your work environment. Your answers to the following questions will 
remain anonymous.  The information you provide will be combined with other answers only in statistical 
summaries.  Please do not put your name on any of the forms provided.  
 
 
Background Information 
 
 
1. In what year were you born? 
 
 19 __ __ 
 
 
2. Are you male or female? 
 
  Male 
  
  Female 
 
 
3. Please select the most appropriate description of your employment status: 
  
  Permanent employee 
 
  Contract employee 
 
  
4. Which one of the following best describes your current position at work? 
 
  Supervisor 
 
  Non-supervisor 
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Your Health  
 
This section asks for your views about your health.  This information will help keep track of how you feel 
and how well you are able to do your usual activities. 
 
 
Please answer every question by marking one box.  If you are unsure about how to answer, please give the 
best answer you can. 
 
 
5. In general, would you say your health is: 
 

          
Excellent          Very good               Good    Fair             Poor 

 
 
 
The following items are about activities you might do during a typical day.  Does your health now limit you 
in these activities?  If so, how much? 
      Yes, Yes,             No, Not 
                   Limited Limited         Limited 
                    A Lot A Little          At All 
6. Moderate activities, such as moving a table, pushing a  

vacuum cleaner, bowling, or playing golf      
 
7. Climbing several flights of stairs       
 
 
 
During the past 4 weeks, have you had any of the following problems with your work or other regular daily 
activities as a result of you physical health? 
         Yes   No 
8. Accomplished less than you would like      
 
9. Were limited in the kind  of work or other activities      
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During the past 4 weeks, have you had any of the following problems with your work or other regular daily 
activities as a result of any emotional problems (such as feeling depressed or anxious)? 
 
         Yes No 
10. Accomplished less than you would like      
 
11. Didn’t do work or other activities as carefully as usual     
 
 
12. During the past 4 weeks, how much did pain interfere with your normal work (including both work 

outside the home and housework)? 
 

                          
 

Not at all                     A little bit      Moderately          Quite a bit               Extremely 
 
These questions are about how you feel and how things have been with you during the past 4 weeks.  For 
each question, please give the one answer that comes closest to the way you have been feeling.  How much 
of the time during the past 4 weeks: 
              All Most        A Good Some         A Little         None 
               of the of the         Bit of of the          of the  of the 
               Time  Time     the Time  Time           Time  Time 
13. Have you felt calm and   

peaceful?          
 
14. Did you have a lot of  

energy?          
 
15. Have you felt downhearted 

and blue?          
 
16. During the past 4 weeks, how much of the time has your physical health or emotional problems 

interfered with your social activities (like visiting with friends, relatives, etc.)? 
 

    
 

 
All of 

the time 
Most of 
the time 

Some of 
the time 

A little of 
the time 

None of 
the time 
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17. Have you ever been told by a health care provider that you have, or have had any of the following: 
 

 
 
18. What is your height? 
 
  Feet    Inches 
 
 
19. How much do you weigh? 
 
    Pounds 
 
 
20. Do you currently use any of the following tobacco products? 
 
 Cigarettes       Yes   No 
 Cigars        Yes   No 
 Pipes        Yes   No 
 Smokeless tobacco (snuff, chewing tobacco)    Yes   No 
 
 
 

 Yes No 

Congestive Heart Failure   

High Cholesterol    

Diabetes   

Stroke   

Heart disease (angina, heart attack, heart surgery, etc.)   

High Blood Pressure   

Depression   

Anxiety    

Asthma   

Digestive disorder (for example, irritable bowel syndrome, ulcerative colitis, or 
Crohn’s disease) 

  

An Ulcer in your Stomach or Intestine   

Heart Burn or  acid reflux (GERD)   

Chronic pain (for example, chronic back pain, sciatica, neck pain)   

Headaches (for example, migraines or other severe and/or frequent headaches)   
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21. On average, how many alcoholic drinks do you have during a typical week? 
      (Alcoholic drinks include beer, wine, wine coolers, liquor and liqueurs.) 
 
  0 drinks/week, I have never drunk alcohol 
  0 drinks/week, I quit drinking alcohol 
  Less than 1 drink/week 
  1-7 drinks/week 
  8-14 drinks/week 
  15-20 drinks/week 
  21-27 drinks/week 
  28 or more drinks/week 
 
 
22. During the past month, what is the maximum number of alcoholic drinks that you have had on any 
single day? 
 
  0 drinks 

 1 drink 
  2 drinks 
  3 drinks 
  4 drinks 
  5 or more drinks 
 
 
23. During the past year, how many days have you missed from work because you were either ill or 
injured? (Do not include days you may have missed because of someone else’s illness or injury.) 
 
  0 days 
  1-2 days 
  3-5 days 
  6-10 days 
  11-15 days 
  16 or more days 

 
 

24. I get the amount of sleep I need  
 

 
 
25. Do you take tranquilizers or sleeping medications? 
 

     
 

Never Seldom Sometimes Often Always 

 
 

 
 

 
 

 
 

 
 

Never Seldom Sometimes Often Always 
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Your Job 
 

Thinking about the last six months, please indicate how you feel about each of the following statements by 
placing a check in the one box that best represent your response.   

 
       
  Strongly 

Agree 
Agree Neutral Disagree 

Strongly 
Disagree 

       
26. The number of meetings I must 

attend interferes with my ability to 
get the job done 

     

       
27. The demands of work negatively 

affect my personal relationships 
outside of work 

     

       
28. It is difficult to unwind at home due 

to my preoccupation with my job 
     

       
29. I  am satisfied with the amount of 

control I have over my job 
     

       
30. I  feel certain about how much 

authority I have in my job 
     

       
31. Individuals, or teams, responsible for 

making decisions have appropriate 
authority to implement them 

     

       
32. I have the opportunity to take part in 

making decisions that affect me  
     

       
33. I have a choice in deciding how I do 

my work 
     

       
34. Supervisors are sensitive to 

employees' family and personal 
concerns 

     

       
35. I can talk to my supervisor about 

something that has upset or annoyed 
me about work 

     

       
36. I have been bullied, threatened or 

harassed at work 
     

       
37. I have been discriminated against at 

work 
     

       
38. Needed information is readily 

available to enable me do my job 
     

       



209 
 

                                                                  
 

 

 
 
 
 
 
 

 
 

 
 
 
 

 

       
   Strongly 

Agree 
Agree Neutral Disagree 

Strongly 
Disagree 

       
39. My job enables me to do the work I 

do well 
     

       
40. I understand how my work fits into 

the overall aim of (organization) 
     

       
41. I am clear about the goals and 

objectives for my work group 
     

       
42. I am clear what my duties and 

responsibilities are at work 
     

       
43. There have been too many changes at 

work in the last 6 months 
     

       
44. I have sufficient opportunities to ask 

managers about change at work 
     

       
45. My colleagues and I are consulted 

about change at work 
     

       
46. I feel that the work I do is appreciated      

       
47. I feel my efforts are rewarded the way 

they should be 
     

       
48. I am not concerned about losing my 

job 
     

       
49. I receive the respect I deserve from 

my colleagues  
     

       
50. I receive the respect I deserve from 

my supervisor(s)  
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Please note that the responses for items 51 through 63 range from “Never” to “Always.” 
 
 

 
 
 

       
  Never Seldom Sometimes Often Always 
       

51. I have to do more work than I can do 
well 

     

       
52. I find it difficult to do my job because 

of conflicting job demands 
     

       
53. I have to neglect some tasks because I 

have too much to do 
     

       
54. I am pressured to work long hours      

       
55. I have unrealistic time pressures      

       
56. Things I want, or need, to do away 

from work do not get done because of 
the demands of my job 

     

       
57. I am under too much pressure on my 

job 
     

       
58. I feel micromanaged      
       
59. If the work gets difficult, my 

colleagues will help me  
     

       
60. I am given supportive feedback on the 

work I do  
     

       
61. I can rely on my supervisor to help me 

out with a work problem 
     

       
62. There is too much bickering in my 

work group 
     

       
63. Personality conflicts or strained 

relationships interfere with my ability 
to get quality work done 
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Again, thinking about the last six months, please indicate how you feel about each of the following 
statements by placing a check in the one box that best represent your response.   
 

 

  
64. I have constant time pressure due to a heavy work load 

 
Disagree  
Agree, and I am not at all distressed  
Agree, and I am somewhat distressed  
Agree, and I am distressed  
Agree, and am very distressed  

 

  
65. I have many interruptions and disturbances in my job 

 
Disagree  
Agree, and I am not at all distressed  
Agree, and I am somewhat distressed  
Agree, and I am distressed  
Agree, and am very distressed  

 

  
66. I have a lot of responsibility in my job 

 
Disagree  
Agree, and I am not at all distressed  
Agree, and I am somewhat distressed  
Agree, and I am distressed  
Agree, and am very distressed  

 

  
67. I am often pressured to work overtime 

 
Disagree  
Agree, and I am not at all distressed  
Agree, and I am somewhat distressed  
Agree, and I am distressed  
Agree, and am very distressed  

 

  
68. Over the past few years, my job has become more and more demanding 

 
Disagree  
Agree, and I am not at all distressed  
Agree, and I am somewhat distressed  
Agree, and I am distressed  
Agree, and am very distressed  

 

  
69. I experience adequate support in difficult situations 

 
Agree  
Disagree, and I am not at all distressed  
Disagree, and I am somewhat distressed  
Disagree, and I am distressed  
Disagree, and am very distressed  
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70. I am treated unfairly at work  

 
Disagree  
Agree, and I am not at all distressed  
Agree, and I am somewhat distressed  
Agree, and I am distressed  
Agree, and am very distressed  

 

  
71. Considering all my efforts and achievements, I receive the respect and prestige 

I deserve at work 
 
Agree  
Disagree, and I am not at all distressed  
Disagree, and I am somewhat distressed  
Disagree, and I am distressed  
Disagree, and am very distressed  

 

  
72. My job promotion prospects are poor 

 
Disagree  
Agree, and I am not at all distressed  
Agree, and I am somewhat distressed  
Agree, and I am distressed  
Agree, and am very distressed  

 

  
73. My current occupational position adequately reflects my education and 

training 
 
Agree  
Disagree, and I am not at all distressed  
Disagree, and I am somewhat distressed  
Disagree, and I am distressed  
Disagree, and am very distressed  

 

  
74. Considering all my efforts and achievements, my work prospects are adequate 

 
Agree  
Disagree, and I am not at all distressed  
Disagree, and I am somewhat distressed  
Disagree, and I am distressed  
Disagree, and am very distressed  

 

  
75. Considering all my efforts and achievements, my salary/income is adequate 

 
Agree  
Disagree, and I am not at all distressed  
Disagree, and I am somewhat distressed  
Disagree, and I am distressed  
Disagree, and am very distressed  
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76. I have experienced or I expect to experience an undesirable change in my work 
situation 
 
Disagree  
Agree, and I am not at all distressed  
Agree, and I am somewhat distressed  
Agree, and I am distressed  
Agree, and am very distressed  

 

  
77. My job security is poor 

 
Disagree  
Agree, and I am not at all distressed  
Agree, and I am somewhat distressed  
Agree, and I am distressed  
Agree, and am very distressed  

 

      
  Strongly 

Disagree 
Disagree Agree 

Strongly 
Agree 

      
78. I get easily overwhelmed by time 

pressures at work 
    

      
79. As soon as I get up in the morning I 

start thinking about work problems 
    

      
80. When I get home, I can easily relax 

and ‘switch off’ work     

      
80. People close to me say I sacrifice too 

much for my job 
    

      
82. Work rarely lets me go, it is still on my 

mind when I go to bed 
    

      
83. If I postpone something that I was 

supposed to do today I’ll have trouble 
sleeping at night 
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84. In general, which of the following describes your job? 
 

 
 

Not at all stressful 
 

 
 

Mildly stressful 
 

 
 

Moderately 
stressful 

 
 

Very stressful 
 

 
 

Extremely 
stressful 

 
 
85. Overall, how satisfied are you with your job? 
 

  
 

Very satisfied 

  
 

Satisfied 

  
 

Dissatisfied 

  
 

Very dissatisfied 
 
 
86. Overall, how satisfied are you with the physical environment where you work? 
  

  
 

Very satisfied 

  
 

Satisfied 

  
 

Dissatisfied 

  
 

Very dissatisfied 
 
 
 
 
Thank you for taking the time to participate in this pilot study and for helping us to develop the 
health and workplace climate questionnaire.  
 
Is there anything that we missed or anything else that you would like us to know?  If so, please type 
your comments in the text box below.  Your feedback will be appreciated.   
 
 
 

THANK YOU! 
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APPENDIX E.3 
 

Revised Workplace Climate Questionnaire 
 
 
Thinking about the last six months, please indicate how you feel about each of the following statements by 
placing a check in the one box that best represent your response.   

 
 

 
*Numbers in parentheses are the numbers assigned in the developmental Workplace Climate questionnaire 
used in the pilot study.  
 
 

       
  Strongly 

Agree 
Agree Neutral Disagree 

Strongly 
Disagree 

       
1. 
(26)* 

The number of meetings I must attend 
interferes with my ability to get the 
job done 

     

       
2. 
(27) 

The demands of work negatively 
affect my personal relationships 
outside of work 

     

       
3. 
(28) 

It is difficult to unwind at home due 
to my preoccupation with my job      

       
4. 
(29) 

I  am satisfied with the amount of 
control I have over my job 

     

       
5. 
(30) 

I  feel certain about how much 
authority I have in my job 

     

       
6. 
(31) 

Individuals, or teams, responsible for 
making decisions have appropriate 
authority to implement them 

     

       
7. 
(32) 

I have the opportunity to take part in 
making decisions that affect me  

     

       
8. 
(33) 

I have a choice in deciding how I do 
my work 
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*Numbers in parentheses are the numbers assigned in the developmental Workplace Climate questionnaire 
used in the pilot study.  
 

   Strongly 
Agree Agree Neutral Disagree 

Strongly 
Disagree 

       
9. 
(41)* 

I am clear about the goals and 
objectives for my work group      

       
10. 
(42) 

I am clear what my duties and 
responsibilities are at work 

     

       
11. 
(45) 

My colleagues and I are 
consulted about change at work 

     

       
12. 
(46) 

I feel that the work I do is 
appreciated 

     

       
13. 
(47) 

I feel my efforts are rewarded 
the way they should be      

       
14. 
(49) 

I receive the respect I deserve 
from my colleagues  

     

       
15. 
(50) 

I receive the respect I deserve 
from my supervisor(s)  

     

       
  Never Seldom Sometimes Often Always 
       
16. 
(51) 

I have to do more work than I 
can do well 

     

       
17. 
(52) 

I find it difficult to do my job 
because of conflicting job 
demands 

     

       
18. 
(59) 

If the work gets difficult, my 
colleagues will help me 

     

       
19. 
(60) 

I am given supportive feedback 
on the work I do 

     

       
20. 
(61) 

I can rely on my supervisor to 
help me out with a work 
problem 

     

       
21. 
(62) 

There is too much bickering in 
my work group 

     

       
22. 
(63) 

Personality conflicts or strained 
relationships interfere with my 
ability to get quality work done 
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APPENDIX F 

CHARACTERISTICS OF REVIEWED MEASUREMENT INSTRUMENTS OF 
WORK-RELATED STRESS 
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 Characteristics of Reviewed Measurement Instruments of Work-Related Stress  
 

Measurement Instrument 
 
HSE Management Standards Indicator Tool  
 

Name and size of psychosocial measures 
Measure Size (number of  items) 
Demands 8 
Control 6 
Support 9 
Relationships 4 
Role 5 
Change 3 
  

 

Languages 
Original:    English  
Other:     Arabic, Bengali, Chinese, Farsi, Gujarati, Hindi, Hungarian, Kurdish, 
Pashto, Polish, Punjabi, Russian, Tamil, Turkish, Urdu, Welsh. 
 

Reliability and validity information 
Cousins R, Mackay CJ, Clarke SD, Kelly C, Kelly PJ, McCaig RH (2004) 
‘Management Standards’ and work-related stress in the UK: Practical development. 
Work & Stress, 18:113-136. 
 

Accessibility of the instrument 
Public Domain 
User Fees: None 
 

Effort-Reward Imbalance (ERI) 
 

Name and size of psychosocial measures 
Measure Size (number of  items) 
Effort 6 
Esteem (reward sub-scale) 5 
Job promotion / salary (reward sub-
scale) 

4 

Job security (reward sub-scale) 2 
Over-commitment  6 
  

 

Languages 
Original:    German  
Other:     Chinese, Czech, Danish, Dutch, English, Finish, French, Italian, Japanese, 
Norwegian, Polish, Portuguese, Russian, Spanish, and Swedish. 
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 Characteristics of Reviewed Measurement Instruments of Work-Related Stress 
(Continued) 
 

Reliability and validity information 
Siegrist J, Starke D, Chandola T, Godin I, Marmot M, Neidhammer, Peter R (2004) 
The measurement of effort-reward imbalance at work: European comparisons. 
Social Science & Medicine, 58:1483-1499. 
 

Accessibility of the instrument 
Registration Required 
User Fees: None 
 

Job Content Questionnaire (JCQ) 
 

Name and size of psychosocial measures 
Measure Size (number of  items) 
Co-worker social support 6 
Decision authority 3 
Job insecurity 6 
Macro-level decision authority 8 
Physical job demands 5 
Psychological job demands 5 
Skill discretion 6 
Skill underutilization 1 
Supervisor social support 5 
  

 

Languages 
Original:    English  
Other:      Belgium / Flemish, Bulgarian, Chinese, Czech, Dutch, German, Greek, 
French (Canada), Iceland, Italian, Japanese, Korean, Malaysian, Norwegian, Polish, 
Portuguese (Brazil), Russian, Spanish (Mexico, Puerto Rico, Venezuela, Spain: 
Valença (Castilian), Barcelona (Catalunya), and Lleida), Swedish, Taiwanese, and 
Thai. 
 

Reliability and validity information 
Karasek R and Theorell T (1990) Healthy work: stress, productivity, and the 
reconstruction of working life, New York: Basic Books. 
 

Accessibility of the instrument 
Registration Required 
User Fees: provided to most users free of charge, but commercial and very large 
research projects pay a usage fee. 
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 Characteristics of Reviewed Measurement Instruments of Work-Related Stress 
(Continued) 
 

NIOSH Generic Job Stress Questionnaire 
 

Name and size of psychosocial measures 
Measure Size (number of  items) 
Alternative opportunities 3 
Decision control 4 
Intergroup conflict 8 
Intragroup conflict 7 
Job future ambiguity 4 
Job satisfaction 3 
Mental demands 5 
Perceived control 12 
Quantitative workload 1 3 
Quantitative workload 2 5 
Resource control 2 
Responsibility for people 4 
Role ambiguity 4 
Role conflict 5 
Skill underutilization 3 
Social support from co-workers 3 
Supervisory social support 2 
Task control 4 
Workload variance 2 
  

 

Languages 
Original:    English  
Other:     Japanese, Korean, and Spanish. 
 

Reliability and validity information 
Scale measures were chosen from the literature based upon previously documented 
reliability and validity. 
 

Accessibility of the instrument 
Public Domain 
User Fees: None 
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 Characteristics of Reviewed Measurement Instruments of Work-Related Stress 
(Continued) 
 

NIOSH Quality of Work life Questionnaire 
 

Name and size of psychosocial measures 
Measure Size (number of  items) 
Workload 41 
Culture/climate 11 
Health Outcomes 9 
Other Outcomes 6 
Hours of work 6 
Work/family 4 
Supervision 3 
Benefits 1 
Union 1 
  

 

Languages 
Original:    English  
Other:     - 
 

Reliability and validity information 
Scale measures were chosen from the literature based upon previously 
documented reliability and validity. 
 

Accessibility of the instrument 
Public Domain 
User Fees: None 
 

Work-Related Strain Inventory (WRSI) 
  

Name and size of scales 
Measure Size (number of  items) 
The work-related strain inventory 18 
  
 

Languages 
Original:    English  
Other:     - 
 

Reliability and validity information 
Revicki DA, May HJ, Whitley TW (1991) Reliability and validity of the Work-
Related Strain Inventory among health professionals. Behavioral Medicine, 
17:111-20. 
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 Characteristics of Reviewed Measurement Instruments of Work-Related Stress 
(Continued) 
 

Accessibility of the instrument 
Public Domain 
User Fees: None 
 

Ways of Coping 
 

Name and size of scales 
Measure Size (number of  items) 
Confrontive coping  6 
Distancing  6 
Self-controlling 7 
Seeking social support 6 
Accepting responsibility  4 
Escape-avoidance 8 
Planful problem-solving  6 
Positive reappraisal 7 
  

 

Languages 
Original:    English  
Other:      
 

Reliability and validity information 
Folkman S, Lazarus RS, Dunkel-Schetter C, DeLongis A, Gruen R (1986) The 
dynamics of a stressful encounter: Cognitive appraisal, coping and encounter 
outcomes. Journal of Personality and Social Psychology, 50: 992-1003. 
  
Accessibility of the instrument 
Public Domain 
User Fees: None 
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 Characteristics of Reviewed Measurement Instruments of Work-Related Stress 
(Continued) 
 

Resiliency Quiz 
 

Name and size of scales 
Measure Size (number of  items) 
Resiliency Quiz 20 
  
 

Languages 
Original:    English  
Other:     - 
 

Selected Reference 
Siebert A. (2005) The Resiliency Advantage: Master Change, Thrive Under 
Pressure, and Bounce Back from Setbacks. Berrett-Koehler.  
 

Accessibility of the instrument 
Public Domain 
User Fees: None 
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APPENDIX G 

FOCUS GROUPS-ITEM ANALYSIS 
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APPENDIX G.1 
 
Distribution of Responses (Percentage)-Focus Groups 

Item 1 2 3 4 5 
Demands 
Item 1 28.21 23.0 15.38 30.77 2.56 
Item 2 15.38 30.77 20.51 25.64 7.69 
Item 3 7.69 23.08 28.21 35.9 5.13 
Item 4 23.08 35.9 15.38 23.08 2.56 
Item 5 - 25.64 46.15 17.95 10.26 
Item 6 2.56 33.33 41.03 15.38 7.69 
Item 7 2.56 33.33 28.21 23.08 12.82 
Item 8 25.64 33.33 17.95 17.95 5.13 
Item 9 2.56 12.82 30.77 43.59 10.26 
Item 10 7.69 48.72 17.95 15.38 10.26 
Item 11 10.26 23.08 41.03 20.51 5.13 
Item 12 2.56 20.51 38.46 23.08 15.38 
Item 13 7.69 35.9 30.77 20.51 5.13 
Item 14 23.08 58.97 10.26 5.13 2.56 
Control  
Item 15 10.26 38.46 10.26 30.77 10.26 
Item 16 7.89 28.95 18.42 36.84 7.89 
Item 17 - 25.64 30.77 35.9 7.69 
Item 18 2.56 43.59 28.21 20.51 5.13 
Item 19 5.13 35.9 17.95 30.77 10.26 
Item 20 17.95 61.54 10.26 7.69 2.56 
Item 21 7.69 33.33 23.08 30.77 5.13 
Item 22 17.95 43.59 20.51 15.38 2.56 
Item 23 10.26 35.9 41.03 5.13 7.69 
Item 24 - 5.13 12.82 38.46 43.59 
Item 25 5.13 7.69 28.21 41.03 17.95 
Support 
Item 26 7.69 48.72 17.95 20.51 5.13 
Item 27 17.95 56.41 15.38 5.13 5.13 
Item 28 17.95 53.85 15.38 10.26 2.56 
Item 29 20.51 41.03 10.26 23.08 5.13 
Item 30 12.82 25.64 41.03 15.38 5.13 
Item 31 - 15.38 17.95 46.15 20.51 
Item 32 5.13 10.26 43.59 30.77 10.26 
Item 33 10.26 25.64 48.72 10.26 5.13 
Item 34 2.56 23.08 46.15 20.51 7.69 
Item 35 2.56 15.38 33.33 33.33 15.38 
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Distribution of Responses (Percentage)-Focus Groups (Continued) 

Relationships 
Item 36 20.51 38.46 17.95 15.38 7.69 
Item 37 5.13 20.51 23.08 38.46 12.82 
Item 38 7.69 51.28 33.33 2.56 5.13 
Item 39 5.26 31.58 42.11 18.42 2.63 
Item 40 2.63 26.32 34.21 26.32 10.53 
Item 41 10.26 10.26 20.51 41.03 17.95 
Item 42 5.13 15.38 - 25.64 53.85 
Item 43 7.69 23.08 12.82 25.64 30.77 
Item 44 7.69 35.9 15.38 17.95 23.08 
Item 45 2.56 28.21 48.72 17.95 2.56 
Item 46 48.72 25.64 15.38 2.56 7.69 
Item 47 10.26 38.46 33.33 12.82 5.13 
Communications 
Item 48 - 39.47 28.95 28.95 2.63 
Item 49 5.13 17.95 25.64 51.28 - 
Item 50 2.56 41.03 23.08 28.21 5.13 
Item 51 2.63 36.84 23.68 36.84 - 
Role 
Item 52 33.33 58.97 5.13 2.56 - 
Item 53 35.9 58.97 5.13 0 - 
Item 54 33.33 61.54 - 2.56 2.56 
Item 55 38.46 51.28 2.56 7.69 - 
Item 56 30.77 48.72 10.26 10.26 - 
Change 
Item 57 15.38 15.38 20.51 43.59 5.13 
Item 58 7.69 43.59 12.82 30.77 5.13 
Item 59 2.63 28.95 10.53 36.84 21.05 
Item 60 2.56 25.64 28.21 33.33 10.26 
Coping 
Item 61 7.89 50 10.53 23.68 7.89 
Item 62 15.79 50 5.26 26.32 2.63 
Item 63 5.13 43.59 28.21 20.51 2.56 
Item 64 28.21 46.15 10.26 15.38 0 
Item 65 0 12.82 43.59 35.9 7.69 
Item 66 7.69 17.95 41.03 28.21 5.13 
Item 67 58.97 17.95 15.38 7.69 - 
Item 68 82.05 7.69 7.69 2.56 - 
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Distribution of Responses (Percentage)-Focus Groups (Continued) 

Rewards 
Item 69 15.38 38.46 23.08 12.82 10.26 
Item 70 7.69 28.21 20.51 28.21 15.38 
Item 71 5.26 13.16 18.42 31.58 31.58 
Item 72 10.26 48.72 23.08 10.26 7.69 
Item 73 2.56 30.77 33.33 20.51 12.82 
Item 74 15.38 48.72 17.95 10.26 7.69 
Item 75 7.69 35.9 33.33 20.51 2.56 
Item 76 5.13 48.72 23.08 17.95 5.13 
Item 77 20.51 38.46 17.95 15.38 7.69 
Item 78 7.69 48.72 23.08 12.82 7.69 
Symptoms/Outcomes 
Item 79 33.33 25.64 15.38 17.95 7.69 
Item 80 35.9 38.46 10.26 10.26 5.13 
Item 81 25.64 41.03 12.82 15.38 5.13 
Item 82 10.26 17.95 10.26 53.85 7.69 
Item 83 23.68 31.58 23.68 18.42 2.63 
Item 84 17.95 23.08 5.13 41.03 12.82 
Item 85 28.21 30.77 20.51 15.38 5.13 
Item 86 - 12.82 25.64 33.33 28.21 
Item 87 10.26 38.46 38.46 10.26 2.56 
Resilience 
Item 88 17.95 69.23 7.69 5.13 - 
Item 89 30.77 56.41 7.69 5.13 - 
Item 90 10.26 15.38 35.9 35.9 2.56 
Item 91 28.21 48.72 7.69 12.82 2.56 
Item 92 25.64 56.41 12.82 5.13 - 
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APPENDIX G.2  
Internal Consistency Reliability-Focus Groups 
Item Item-Total Correlation Alpha 
Demands 0.92 
Item 1 0.71 0.92 
Item 2 0.74 0.91 
Item 3 0.76 0.91 
Item 4 0.29 0.93 
Item 5 0.79 0.91 
Item 6 0.88 0.91 
Item 7 0.82 0.91 
Item 8 0.76 0.91 
Item 9 0.59 0.92 
Item 10 0.71 0.92 
Item 11 0.80 0.91 
Item 12 0.77 0.91 
Item 13 0.90 0.91 
Item 14 0.31 0.93 
  

Control  0.89 
Item 15 0.78 0.88 
Item 16 0.69 0.88 
Item 17 0.45 0.89 
Item 18 0.65 0.88 
Item 19 0.75 0.88 
Item 20 0.78 0.87 
Item 21 0.68 0.88 
Item 22 0.75 0.88 
Item 23 0.74 0.88 
Item 24 0.66 0.88 
Item 25 0.70 0.88 
   

Support 0.84 
Item 26 0.81 0.79 
Item 27 0.71 0.81 
Item 28 0.75 0.81 
Item 29 0.81 0.79 
Item 30 0.75 0.81 
Item 31 0.18 0.86 
Item 32 0.63 0.82 
Item 33 0.47 0.84 
Item 34 0.51 0.83 
Item 35 0.74 0.81 
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Internal Consistency Reliability-Focus Groups (Continued) 
Relationships 0.82 
Item 36 0.66 0.79 
Item 37 0.71 0.79 
Item 38 0.46 0.82 
Item 39 0.69 0.79 
Item 40 0.65 0.80 
Item 41 0.63 0.80 
Item 42 0.72 0.79 
Item 43 0.72 0.79 
Item 44 -0.14 0.87 
Item 45 0.72 0.79 
Item 46 0.59 0.81 
Item 47 0.55 0.81 
   

Communications 0.62 
Item 48 0.76 0.48 
Item 49 0.42 0.79 
Item 50 0.79 0.43 
Item 51 0.79 0.39 
   

Role 0.91 
Item 52 0.73 0.92 
Item 53 0.88 0.88 
Item 54 0.87 0.88 
Item 55 0.93 0.86 
Item 56 0.86 0.89 
   

Change 0.85 
Item 57 0.68 0.89 
Item 58 0.81 0.82 
Item 59 0.94 0.72 
Item 60 0.89 0.76 
   

Coping 0.66 
Item 61 0.71 0.57 
Item 62 0.77 0.55 
Item 63 0.42 0.67 
Item 64 0.51 0.64 
Item 65 0.70 0.57 
Item 66 0.52 0.64 
Item 67 0.25 0.71 
Item 68 0.47 0.65 
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Internal Consistency Reliability-Focus Groups (Continued) 
Rewards 0.89 
Item 69 0.82 0.87 
Item 70 0.81 0.87 
Item 71 0.62 0.88 
Item 72 0.83 0.87 
Item 73 0.75 0.87 
Item 74 0.71 0.88 
Item 75 0.72 0.88 
Item 76 0.63 0.88 
Item 77 0.41 0.89 
Item 78 0.73 0.87 
   

Symptoms/Outcomes 0.90 
Item 79 0.80 0.89 
Item 80 0.83 0.88 
Item 81 0.83 0.88 
Item 82 0.79 0.86 
Item 83 0.72 0.89 
Item 84 0.86 0.88 
Item 85 0.69 0.89 
Item 86 0.43 0.92 
Item 87 0.75 0.89 
   

Resilience 0.81 
Item 88 0.68 0.80 
Item 89 0.78 0.76 
Item 90 0.74 0.78 
Item 91 0.84 0.73 
Item 92 0.73 0.78 
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APPENDIX H 

SCORING THE 22-ITEM WORKPLACE CLIMATE QUESTIONNAIRE 
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The scoring of the Workplace Climate Questionnaire is performed as follows: 

 

1. Responses to individual items of the questionnaire are entered/coded in the 

database as 1 through 5 moving left to right across the five response options (i.e., 

“Strongly Agree” = 1 to “Strongly Disagree” = 5; “Never” = 1 to “Always” = 5).   

2. Individual items are linearly transformed so that the lowest score is 0 and the 

highest score is 100. All scales are scored so that a high score reflects a more 

positive (i.e., desired) workplace climate. Negatively worded items (i.e., 

1,2,3,18,19,20) are reverse scored (i.e., a response of 1 = 100 rather than 0). 

3. Scores for items in the same scale are averaged to produce a single score for the 

scale.  
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SIMPLIFIED SCALE SCORING SHEET – Workplace Climate Questionnaire 
 
Scale/Item Numbers                    Response_                              Item Score    Final Score 

 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
 

 
 

 
 

 
(0-100) 

 
Demands 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
1 

 
0 

 
25 

 
50 

 
75 

 
100 

 
 

 
____ 

 
 

 
 

 
2 

 
0 

 
25 

 
50 

 
75 

 
100 

 
 

 
____ 

 
 

 
 

 
3 

 
0 

 
25 

 
50 

 
75 

 
100 

 
 

 
____ 

 
 

 
 

 
16 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
17 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Total 

 
____ 

 
÷ 5 = 

 
______ 

 
Control 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
4 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
5 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
6 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
7 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
8 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
11 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Total 

 
____ 

 
÷ 6 = 

 
______ 

 
Support 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
18 

 
0 

 
25 

 
50 

 
75 

 
100 

 
 

 
____ 

 
 

 
 

 
19 

 
0 

 
25 

 
50 

 
75 

 
100 

 
 

 
____ 

 
 

 
 

 
20 

 
0 

 
25 

 
50 

 
75 

 
100 

 
 

 
____ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Total 

 
____ 

 
÷ 3 = 

 
______ 

 



234 
 

                                                                  
 

 
Scale/Item Numbers                     Response_                              Item Score    Final Score 
 
 

 
1 

 
2 

 
3 

 
4 

 
5 

 
 

 
 

 
 

 
0-100 

 
Role 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
9 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
10 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Total 

 
____ 

 
÷ 2 = 

 
______ 

 
Relationships 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
21 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
22 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Total 

 
____ 

 
÷ 2 = 

 
______ 

 
Rewards 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
12 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
13 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
14 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
15 

 
100 

 
75 

 
50 

 
25 

 
0 

 
 

 
____ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
Total 

 
____ 

 
÷ 4 = 

 
______ 
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