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Abstract
Background
Little is known about the variables underlying small business owners' behavioural intentions toward workplace health and safety. This project explores the relationship between three mediating variables (Attitude Toward Safety, Subjective Norm and Perceived Behavioural Control) and owners' Intentions Toward Safety, following the Theory of Planned Behaviour. We also investigate the role of beliefs underlying each mediating variable.

Methods
Seven hundred businesses (5–50 employees) were randomly selected from 4084 eligible companies in a manufacturing business database (SIC codes 24 to 39). The 348 respondents are on average 51 yrs of age, 86% male, 96% white and have 2 to 4 years of post-secondary school.

Results
All three mediator variables are significantly correlated with Intentions Toward Safety; Attitude Toward Safety shows the strongest correlation, which is confirmed by path analysis. Owners with higher attitudes toward safety have a higher probability of believing that improving workplace health and safety will make employees' healthier and happier, show that they care, increase employee productivity, lower workers' compensation costs, increase product quality and lower costs.

Conclusion
These results suggest that interventions aimed at increasing owners' health and safety intentions (and thus, behaviours) should focus on demonstrating positive employee health and product quality outcomes.
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Background
Small businesses are an important sector of the United States economy. Nearly 98% of the 5.7 million U.S. businesses have fewer than 100 employees and account for 36% of all employment [1]. Ninety-three percent of the approximately 305,000 U.S. manufacturing firms have fewer than 100 employees [2].
Employees in small and medium-sized manufacturing businesses experience higher levels of work-related injuries and illnesses than employees in large businesses. For example, the 2003 incidence rates for non-fatal injuries and illnesses in the United States were highest in businesses with 50 to 249 employees in all economic sectors. In the manufacturing sector, the highest rates of non-fatal injuries and illnesses are experienced in durable goods manufacturing businesses with 11 to 249 employees [3].
Data on owners' behaviours toward health and safety in small businesses are limited and conflicting. In interviews, owners describe numerous barriers including limited resources, lack of in-house expertise, and production pressures [4, 5]. One study found that insurers, quality assurance programs and regulatory agencies are important incentives to improve health and safety [5], while another found that owners do not trust government agencies or consultants and seek input on environmental improvements only from suppliers, other owners and customers [6]. Champoux and Brun found that most small business owners do not think that resources are a significant barrier to their improving health and safety. Only 37% of 223 owners of small businesses (fewer than 50 employees) thought cost was an important barrier to health and safety improvements [7].
Eakin et al. describe additional barriers, including owners' limited perspective about what can be accomplished, limited unionization and informal management structures [4]. Numerous investigators have shown that the incidence of injuries is lower in businesses that actively engage employees in decision making and joint labour-management safety committees [8–11]. However, Champoux and Brun found that fewer than 5% of small businesses had participatory safety programs [7].
A few investigators have studied the effectiveness of health and safety interventions in large and small businesses using randomized, controlled trials [5, 12–14], but have been largely unsuccessful at bringing about significant changes in workplace health and safety. It has been conjectured that intervention activities may require more focused efforts targeted at motivating business owners to make improvements, in addition to changing the behaviour of employees [12, 14].
This project was prompted by the need for more information about the factors that influence small business owners' intentions toward workplace health and safety. We selected the Theory of Planned Behaviour [15] to guide the development of a survey of owners' intentions. Behavioural intentions are measured as a surrogate for actual behaviour, which must be defined in terms of action, target, context and time. Three mediating variables – Attitude Toward the Behaviour, Subjective Norm and Perceived Behavioural Control – combine to influence a person's intentions toward the target behaviour. Three types of beliefs may indirectly contribute to Behavioural Intention: Outcome Beliefs, Normative Beliefs and Control Beliefs.
We used a modification (Figure 1) of the original model, eliminating the measurement of belief strength for each of the three belief constructs, because initial testing indicated that respondents did not understand the difference between these constructs. The specific behaviour is defined as: "In the next six months [time], how likely is it you will improve [action] workplace health and safety [target] in your business [context]."[image: A12940_2005_Article_61_Fig1_HTML.jpg]
Figure 1Theory of planned behaviour.





The goals of this project are to 1) evaluate the association of the three mediating variables with owners' health and safety intentions and 2) investigate the role various beliefs play in formulating intentions. Insights from these relationships are expected to lead to the development of more effective interventions.

Methods
Survey Design
Following a protocol developed by Ajzen and Fishbein [16], we conducted open-ended telephone interviews with 16 small business owners in a variety of industries. Owners were asked to identify outcomes of their behaviour (what happens when you work on health and safety?), who influences the behaviour (who encourages or discourages you to work on health and safety?), and barriers and supports for the behaviour (what helps or hinders you to work on health and safety?). Answers to these three questions were categorized and the most frequent responses were used to develop survey items for specific outcome, normative and control beliefs, respectively.
A draft survey was developed and reviewed for face validity by experts in health and safety and small business assistance. Two pilot studies were conducted, each of which involved initial and follow-up (with a $2 incentive) mailings to 120 independent manufacturing businesses with 5 to 50 employees in Minnesota. The data from these surveys received a preliminary analysis to determine if any changes in survey design were necessary. Only minor changes in wording and organization were made before the main study.
In the main study, the survey was mailed to 700 owners of small manufacturing businesses in Minnesota, with a second mailing, including a $2 incentive, three weeks later.

Study Population
Eligible businesses were drawn from the Manufacturers' News, Inc. manufacturing businesses database (2001) for Minnesota, which included all businesses in SIC codes 24 to 39. The final set included 4084 businesses with 5 to 50 employees established after 1998 (in the database at least 3 years) without parent companies (independent businesses). Seven hundred businesses were drawn randomly from the set; respondents to the pilot study surveys were not included in the main trial.
In all, there were 348 respondents, a 49.7% response rate. Respondents are on average 51 yrs of age (standard deviation = 10.22), 86% male, and 96% white. They have a mean maximum education level between 2 and 4 years of post-secondary school. On average, businesses have been in operation 30 years; respondents have worked in the industry for 23 years and owned their business 16 years. Companies have a mean of 14 production and 22 total employees. Sixty-six percent indicate they are the president, 49% are owners, and 22% are managers (respondents could indicate one or more positions).

Survey Content
Each variable is measured by one or more items in the survey (Table 1). The score for a question is the sum of scores for each item in the question. Questions about intentions, attitudes, subjective norm, outcome beliefs and normative beliefs were operationalised as described by Ajzen and Fishbein [16]. Questions about behavioural control and control beliefs used a format described by Fishbein [15].Table 1Description of variables and basic statistics


	Variable Name
	Number of Items
	Mean* (Standard Deviation)
	Range*
	N

	(Y) Intentions Toward Safety
	9
	19 (8.2)
	9–45
	330

	(Z1) Attitude Toward Safety
	3
	6.4 (2.5)
	3–15
	326

	(Z2) Subjective Norm
	1
	1.9 (0.8)
	1–5
	345

	(Z3) Perceived Behavioural Control
	1
	2.6 (1.0)
	1–5
	344

	(X1) Outcome Beliefs
	11
	32 (5.4)
	15–52
	339

	(X2) Normative Beliefs
	5
	16 (4.5)
	5–25
	343

	(X3) Control Beliefs
	4
	9.5 (3.0)
	4–17
	344


* Lower scores correspond to more positive responses.





Intentions

Intentions Toward Safety is measured by the sum of nine questions asking "In the next six months, how likely is it you will [take a specific action]?" (measured on a 5-pt scale ranging from 1 = "very likely" to 5 = "very unlikely"). The specific actions were:

                  	Talk to employees about health and safety rules

	Reward employees for following safe work rules

	Wear safety equipment when enter the work area

	Walk through business and identify safety hazards

	Check that employees are wearing safety equipment

	Make sure access is clear to exits and extinguishers

	Talk to employees about the hazards of their job

	Train employees to handle emergencies

	Ask employees for recommendations on safer ways to do their work




                
In many cases, complex behaviours cannot be measured by a single action (e.g. weight loss involves both dieting and exercise behaviours). In such cases, a behavioural index comprised of several individual behaviours will provide a better measure [16]. Improving workplace health and safety is certainly a complex behaviour, but there is no accepted set of actions that define such behaviour for a business owner. Some health and safety behaviours are one-time, programmatic actions, while others are activities that must take place on a regular basis.
We focused on health and safety activities that owners should conduct on a regular basis, but did not specifically define "regularly," because it will vary by activity, industry, number of employees, etc. We did not ask about specific programs or hazards, because owners were located in a broad range of manufacturing industries.
The topic of health and safety behaviour has received very little formal research or validation. We drew our list of actions from those developed by practitioners and regulators to describe "good" health and safety. The best examples of these are found in recognition programs, such as the United States Occupational Safety and Health Administration's Voluntary Protection Program (VPP) [17] and in health and safety management systems proposed by individuals and organizations [18–20]. Several occupational health professionals with small business experience and a range of perspectives (e.g. consulting, business assistance, regulatory) were asked to review this set of actions for face validity.

Attitude

Attitude Toward Safety is measured by the sum of three questions about the importance, necessity and convenience of improving health and safety in the next six months (scored on a 5-pt scale; for example: 1 = "very convenient"; "somewhat convenient"; "neither"; "somewhat inconvenient"; 5 = "very inconvenient").
With input from small business owners and health and safety professionals, we selected these three as the most relevant to health and safety behaviour using guidelines developed by Osgood et al. [21].

Subjective Norm

Subjective Norm is measured by agreement (1 = strongly agree; 5 = strongly disagree) with "Most people important to me think I should improve health and safety in my business in the next six months."

Perceived Behavioural Control

Perceived Behavioural Control is measured by how easy it will be for owners to improve health and safety in their business in the next six months (1 = very easy; 5 = very difficult).

Outcome Beliefs

Outcome Beliefs are measured by summing answers to questions about the likelihood of eleven outcomes (5-pt scale; 1 = "very likely" to 5 = "very unlikely" scale):1.Make employees happier

 

2.Make employees healthier

 

3.Increase costs

 

4.Increase employees' productivity

 

5.Cause employees to complain

 

6.Show that I care about employees

 

7.Cut into profits

 

8.Lower workers' compensation costs

 

9.Take too much time

 

10.Increase the quality of products

 

11.Lower the business' productivity

 




These eleven outcome beliefs were identified from the most frequent responses in our open-ended interviews with small business owners. Ajzen and Fishbein discourage the selection of outcome beliefs not derived from interviews with the target population [16].

Normative Beliefs

Normative Beliefs are measured by summing the responses to questions about the influence of five groups on owners' behaviour (5-pt scale, 1 = "strongly agree" to 5 = "strongly disagree"):1.My employees think I should improve safety in my business.

 

2.My workers' compensation company...

 

3.Government agencies...

 

4.My customers...

 

5.My vendors or suppliers...

 




As with outcome beliefs, these five normative beliefs were selected from the most frequent responses of interviewed owners.

Control Beliefs

Control Beliefs are measured by summing responses to four questions (5-pt scale; 1 = "strongly agree" to 5 = "strongly disagree"):1.I have enough resources available for improving safety in my business.

 

2.I am well-informed about how to improve safety in my business.

 

3.My employees are supportive of my efforts to improve safety in my business.

 

4.I have enough time to improve safety in my shop.

 




These four beliefs were derived from the most frequent responses obtained in owner interviews.


Results
Correlation analysis, linear and logistic regression and structural equation modelling techniques were used to explore relationships among the variables of interest. Negative outcome beliefs (#3, 5, 7, 9 and 11 shown above) were re-coded to ensure that all outcome beliefs were evaluated in the positive direction.
Pearson's correlation analysis was first applied to examine the relationship between the response variable, Intentions Toward Safety, and the three main covariates: Attitude toward Safety, Subjective Norm, and Perceived Behavioural Control (Table 2). The response variable was transformed to the log scale to satisfy the normality assumption. All three variables were significantly correlated with Intentions Toward Safety; correlation with Attitude Toward Safety was the strongest, ρ = 0.56 (p < 0.0001).Table 2Correlation between the response variable (Log(Intentions Toward Safety)) and covariates*


	Variable
	Correlation Coefficient
	p-value
	N

	Attitude Toward Safety
	0.559
	<0.0001
	326

	Subjective Norm
	0.370
	<0.0001
	345

	Perceived Behavioural Control
	0.297
	<0.0001
	344


* The variable "Intentions Toward Safety" is in the log scale to satisfy the normality assumption.




We also explored correlations between the covariates (Table 3). The correlations between Attitude Toward Safety vs. Outcome Beliefs and between Perceived Behavioural Control vs. Control Beliefs are moderate (ρ = 0.46 and 0.42, respectively) (p < 0.05). The correlation of Subjective Norm with Normative Beliefs is weak (ρ = 0.10; p = 0.06).Table 3Correlation between covariates


	Covariates
	Correlation Coefficient
	p-value
	N

	Attitude Toward Safety vs. Outcome Beliefs
	0.459
	<0.0001
	326

	Perceived Behavioural Control vs. Control Beliefs
	0.425
	<0.0001
	344

	Subjective Norm vs. Normative Beliefs
	0.101
	0.06
	345

	Attitude Toward Safety vs. Perceived Behavioural Control
	0.449
	<0.0001
	326

	Attitude Toward Safety vs. Subjective Norm
	0.384
	<0.0001
	326

	Subjective Norm vs. Perceived Behavioural Control
	0.271
	<0.0001
	345





Finally, six of the eleven outcome beliefs are moderately correlated with owners' Attitude Toward Safety (p < 0.05) (Table 4):Table 4Correlations between outcome beliefs and Attitude Toward Safety



	Outcome Belief
	Correlation Coefficient
	p-value

	Make employees happier
	0.489
	<0.0001

	Make employees healthier
	0.538
	<0.0001

	Decrease costs*
	-0.092
	0.10

	Increase employee productivity
	0.385
	<0.0001

	Not cause employee complaints*
	-0.112
	0.04

	Show that I care about employees
	0.422
	<0.0001

	Not cut into profits*
	-0.048
	0.38

	Lower workers' compensation costs
	0.282
	<0.0001

	Not take too much time*
	0.165
	0.003

	Increase product quality
	0.331
	<0.0001

	Raise business productivity*
	0.006
	0.91


* Wording has been changed from the original to reflect re-coding.





                	Make employees healthier

	Make employees happier

	Increase employee productivity

	Show that I care about employees

	Lower workers' compensation costs

	Increase product quality




              
A total number of 300 surveys were available for structural equation modelling (i.e. no missing responses). Path analysis using AMOS 5.0.1 (SPSS Inc., 2003) was used to fit the following multiple regression equations simultaneously:

Y = β
1
Z
1 + β
2
Z
2 + β
3
Z
3 + D


Z
1 = γ
11
X
1 + D
1


Z
2 = γ
21
X
2 + D
2


Z
3 = γ
31
X
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3

where
Y = log (Intentions Toward Safety)

Z
1 = Attitude toward Safety


Z
2 = Subjective Norm


Z
3 = Perceived Behavioural Control


X
1 = Outcome Beliefs


X
2 = Normative Beliefs


X
3 = Control Beliefs


D
1, D
2, D
3 and D are disturbances and β's and γ's are regression coefficients.
Although sample size does not contribute to the identifiability of a path model, it does contribute to the precision of path analysis estimates. There were 7 main variables observed for this study, therefore a maximum of 28 parameters could be estimated. Using the rule that N/P should be greater than 10, where N = number of subjects, P = number of parameters, we found that the statistical stability of the results from this model should be acceptable [22].
A fitted path model is shown in Figure 2. Arrows symbolize direct effects. The values associated with each path are standardized regression coefficients (weights), which represent the amount of standard deviation change in a dependent or mediating variable given a standard deviation change in the corresponding predicting variable while holding other variables constant. Since we observed significant correlations between the belief variables and Attitude Toward Safety during the model modification process, the direct effects of Normative Beliefs and Control Beliefs on Attitude Toward Safety were added to the path model.[image: A12940_2005_Article_61_Fig2_HTML.jpg]
Figure 2Path analysis results.





The path analysis confirmed the significant effect of Attitude Toward Safety on Intentions Toward Safety (weight = 0.50). Attitude Toward Safety was equally moderately affected by Outcome Beliefs, Normative Beliefs and Control Beliefs (weights of 0.27, 0.28 and 0.28, respectively). The direct effects of Subjective Norm and Perceived Behavioural Control on Intentions Toward Safety were not strong (weights of 0.16 and 0.05, respectively). The link between Normative Beliefs and Subjective Norm was also weak (weight of 0.10). Outcome and Control Beliefs were also strongly associated (weight = 0.49).
We also used logistic regression to assess various relationships between the predictor variables and Intentions Toward Safety. Using a technique proposed by Ajzen and Fishbein [16], Intentions Toward Safety was dichotomized at its median (a better approximation of the center of a skewed distribution) into two groups: owners with high intentions and those with low intentions. The probability of having high intentions was regressed on Attitude Toward Safety, Perceived Behavioural Control and Subjective Norm. Results showed that Attitude Toward Safety (p < 0.0001) and Perceived Behavioural Control (p = 0.0153) were both significantly associated with Intentions Toward Safety (Table 5). Age was also considered, but did not have a significant effect on the outcome.Table 5Odds ratio estimates for covariates on dichotomized response variable (Intentions Toward Safety)


	Covariate
	Odds Ratio
	95% Confidence Limits

	Attitude Toward Safety
	1.4
	1.2, 1.6

	Perceived Behavioural Control
	1.3
	1.0, 1.7

	Subjective Norm
	1.7
	1.2, 2.5





The largest effect in the path model on log(Intentions Toward Safety) comes from Attitude Toward Safety. Therefore, we further explored which specific beliefs might be associated with business owners' safety attitudes. Attitude toward Safety was dichotomized into "high" vs. "low" at its median. Logistic regression was used to model the probability of having high Attitude Toward Safety. We first examined the association between the eleven outcome beliefs and Attitude Toward Safety (Table 6). Three outcome beliefs showed a high probability of being associated with higher attitudes toward improving safety:Table 6Odds ratio estimates for covariates on dichotomized response variable (Attitude Toward Safety)*


	Outcome Belief
	Odds Ratio
	95% Confidence Limits

	Make employees healthier
	2.02
	1.51, 2.70

	Lower costs
	1.50
	1.06, 2.11

	Show that I care
	1.39
	1.08, 1.80


* Stepwise selection of variables. Only variables with significant effects are shown.





                1.Make employees healthier

 

2.Lower costs

 

3.Show that I care

 



              
All of the specific beliefs (Outcome, Normative and Control) were then added to the model. One outcome belief (make employees happy), one normative belief (a workers' compensation company that thinks owners should improve health and safety) and two control beliefs (being well-informed and having supportive employees) had a high and significant probability of being associated with higher attitudes toward improving safety.

Discussion
Results from the correlation and path analyses suggest that business owners' intentions toward improving safety are most strongly associated with their attitude toward safety. While neither subjective norm nor behavioural control are predictors of owners' intentions, they are moderately correlated with owners' attitudes toward safety. In addition, outcome and control beliefs are both moderately correlated with attitudes.
These results suggest that it is owners' attitudes that most strongly influence their intentions (and thus behaviours) to improve employee health and safety. A small set of outcome beliefs is associated with higher attitudes. Correlation and logistic regression analyses suggest that this set includes beliefs that improving health and safety will make employees healthier and show that I care. Other outcome beliefs (occurring in at least one of the analyses) that may influence health and safety attitudes include:

                	Make employees happier

	Increase employee productivity

	Lower workers' compensation costs

	Increase product quality

	Lower costs




              
Knowledge, supportive employees, and an influential workers' compensation company are also associated with a more positive attitude toward workplace health and safety.
These results suggest that interventions should be aimed at increasing owners' expectations about the positive outcomes of improving health and safety and building more positive interactions between employees and owners. Demonstrating that business productivity and employee well-being can be enhanced by improvements in health and safety may also lead to higher attitudes. And workers' compensation companies may play an important role in raising attitudes (and thus, intentions) toward workplace health and safety.
There is general consensus that high levels of workplace health and safety require both management commitment and employee involvement [8, 9], which are measured by observing the presence of specific activities, programs, systems, and policies. We found no systematic study of owners' or managers' beliefs and attitudes or their relation to intentions and behaviours. The majority of safety behaviour research has focused on employees' opinions about workplace safety, usually termed "safety climate," compared to safety behaviours or injury rates.
A few investigators have explored the relationship between managers' and employees' beliefs about workplace health and safety. For example, Rabin et al. found that employees are more likely to report receiving information about workplace hazards when managers hold more positive outcome beliefs and have more confidence about helping others [23]. Parker et al. found that employee self-reported safe behaviour is associated longitudinally with supportive supervision, job autonomy and the quality of communication about their job [24]. Both suggest that interventions be aimed at improving supervisors' communication with employees about safety. These corroborate our findings that the relationship between owners and employees is important to the development of high intentions toward health and safety among owners.
Study Limitations
Given a single study, it is seldom appropriate to infer causality from the results of statistical analyses, including path analysis. When the variables are concurrently measured, researchers have to make a very clear rationale for specifying the direction of causal effects since ultimately path analysis deals with correlation, not causation [25]. However, the path analysis shows that the data we collected were mostly consistent with the hypothesized model. Cause and effect can be established through intervention trials in which subjects undergo the same experience except for the single facet of interest [25].
Non-response bias is always a concern with survey studies, since owners not responding may differ in some important way from the respondents. However, a 50% response rate is much higher than normally encountered in this population [26]. Government agencies and business associations generally encounter very low response rates (20–30%) unless much more intensive survey methods (e.g. multiple telephone calls) are used. Certainly, non-response should be considered when interpreting these data. However, we believe that these results are still important and relevant to designing interventions in small businesses.
This study relies on self-reported intentions to improve health and safety, which are not validated by observations of behaviour. In many cases intentions have been shown to be correlated with actual behaviour [16]. Resources were not available in this study to observe or measure owners' behaviour.


Conclusion
The results of this study suggest that small business owners' intentions toward improving workplace health and safety are primarily influenced by their attitudes. Owners' outcome, normative and control beliefs all contribute to their attitudes toward workplace health and safety. Subjective norm and perceived behavioural control do not have any significant impact on small business owners' behavioural intentions toward workplace health.
Interventions aimed at these underlying beliefs, particularly those shown to be most highly associated with high-intentioned owners, may be successful in bringing about improvements in attitudes, intentions and behaviour. Raising owners' expectations about positive employee health and business productivity outcomes may lead to long-term improvements in their attitudes, intentions and behaviour toward workplace health and safety.

Acknowledgements
This work was supported NIOSH grant 5 K01 OH00171-03.

References
1.
Statistics of United States businesses (2002). [http://​www.​census.​gov/​csd/​susb/​susb02.​htm]

2.
Statistics of United States businesses, manufacturing by employment size of enterprise (2001). [http://​www.​census.​gov/​epcd/​susb/​2001/​us/​US--.​HTM]

3.
Injury and illness data, quartile data, Table Q1. Total recordable cases – injuries and illnesses – detailed industry by establishment size (2003). [http://​www.​bls.​gov/​iif/​oshsum.​htm#03Summary%20​News%20​Release]

4.
Eakin JM, Lamm P, Limborg HJ: International perspectives on the promotion of health and safety in small workplaces. Systematic Occupational Health and Safety Management: Perspectives on an International Development. Edited by: Frick K, Quinlan M, Wilthagen T. 2000, Amsterdam, The Netherlands: Elsevier, 227-247.

5.
Barbeau E, Roelofs C, Youngstrom R, Sorensen G, Stoddard A, LaMontagne AD: Assessment of occupational safety and health programs in small businesses. Am J Ind Med. 2004, 45: 371-379. 10.1002/ajim.10336.CrossRef

6.
Bierma TJ, Waterstraat FL: Overcoming Barriers to Pollution Prevention in Small Businesses, Application in the Metal Parts Fabrication Industry. 1995, Champaign, Illinois: Illinois Hazardous Waste Research and Information Center

7.
Champoux D, Brun J-P: Occupational health and safety management in small size enterprises: An overview of the situation and avenues for intervention and research. Safety Sci. 2003, 41: 301-318. 10.1016/S0925-7535(02)00043-7.CrossRef

8.
Shannon HS, Walters V, Lewchuck W, Richardson J, Moran LA, Haines T, Verma D: Workplace organizational correlates of lost-time accident rates in manufacturing. Am J Ind Med. 1996, 29: 258-268. 10.1002/(SICI)1097-0274(199603)29:3<258::AID-AJIM5>3.0.CO;2-M.CrossRef

9.
Shannon HS, Mayr J, Haines T: Overview of the relationship between organizational and workplace factors and injury rates. Safety Sci. 1997, 26: 201-217. 10.1016/S0925-7535(97)00043-X.CrossRef

10.
Habeck RV, Leahy MJ, Hunt HA: Employer factors related to workers' compensation claims and disability management. Rehab Counselling Bull. 1991, 32: 210-226.

11.
Smith MJ, Cohen H, Cleveland RJ: Characteristics of successful safety programs. J Safety Res. 1978, 10: 5-15.

12.
Lazovich D, Parker DL, Brosseau LM, Milton FT, Dugan SK, Pan W, Hock L: Effectiveness of a worksite intervention to reduce an occupational exposure: The Minnesota wood dust study. Am J Public Health. 2002, 92: 1498-1505.CrossRef

13.
Brosseau LM, Parker DL, Lazovich D, Milton T, Dugan S: Designing intervention effectiveness studies for occupational health and safety: The Minnesota wood dust study. Am J Ind Med. 2002, 41: 54-61. 10.1002/ajim.10029.CrossRef

14.
LaMontagne AD, Barbeau E, Youngstrom RA, Lewiton M, Stoddard AM, McLellan D, Wallace LM, Sorensen G: Assessing and intervening on OSH programmes: Effectiveness evaluation of the Wellworks-2 intervention in 15 manufacturing worksites. Occup Environ Med. 2004, 61: 651-660. 10.1136/oem.2003.011718.CrossRef

15.
Ajzen I: From intentions to actions: A theory of planned behavior. Action-Control: From Cognition to Behavior. Edited by: Kuhl J, Beckman J. 1985, Heidelberg, Germany: Springer, 11-39.CrossRef

16.
Ajzen I, Fishbein M: Understanding Attitudes and Predicting Social Behavior. 1980, Englewood Cliffs, N.J.: Prentice-Hall

17.
Occupational Health and Safety Administration: Safety and health program management guidelines; issuance of voluntary guidelines. Fed Reg. 1989, 54: 3904-3916.

18.
British Standards Institute: Guide to Health and Safety Management Systems. 1996, London, England: British Standards Institute

19.
Dyjack DT, Levine SP, Holtshouser JL, Schork MA: Comparison of AIHA ISO 9001-based occupational health and safety management system guidance document with a manufacturer's occupational health and safety assessment instrument. Am Ind Hyg Assoc J. 1998, 59: 419-429.CrossRef

20.
Redinger CF, Levine SP: Development and evaluation of the Michigan occupational health and safety management system assessment instrument: A universal OHSMS performance measurement tool. Am Ind Hyg Assoc J. 1998, 59: 572-581.CrossRef

21.
Osgood CE, Suci GJ, Tannenbaum RH: The Measurement of Meaning. 1957, Urbana, IL: University of Illinois Press

22.
Kline RB: Principles and Practice of Structural Equation Modeling. 1998, New York, New York: The Guilford Press

23.
Rabin S, Feiner M, Shaham J, Yekutieli D, Ribak J: Impact of managers' personal determinants in notifying workplace hazards. Am J Ind Med. 1998, 33: 493-500. 10.1002/(SICI)1097-0274(199805)33:5<493::AID-AJIM9>3.0.CO;2-T.CrossRef

24.
Parker SK, Axtell CM, Turner N: Designing a safer workplace: Importance of job autonomy, communication quality, and supportive supervisors. J Occup Health Psychol. 2001, 6: 211-228. 10.1037/1076-8998.6.3.211.CrossRef

25.
Everitt BS, Dunn G: Applied Multivariate Data Analysis. 1991, New York, NY: Halsted Press, 257-275.

26.
Dennis WJ: Raising response rates in mail surveys of small business owners: Results of an experiment. Journal of Small Business Management. 2003, 41: 278-295. 10.1111/1540-627X.00082.CrossRef



Competing interests
The author(s) declare they have no competing interests.

Authors' contributions
LMB designed and carried out the survey studies, participated in the data analysis and drafted the manuscript. SYL performed the statistical analysis and helped draft the manuscript. Both authors read and approved the final manuscript.


OEBPS/sidebar.gif





OEBPS/A12940_2005_Article_61_Fig1_HTML.jpg
Beliefs ‘ '{ Norm ‘ %lnlentions /,-{ Behaviour






OEBPS/contact.gif





OEBPS/A12940_2005_Article_61_Fig2_HTML.jpg
Attitude

Outcome
9 Toward
Beliefs Safety
Normative Subjective Intentions
Beliefs Norm Toward Safety
Control Perce_lved
Beliefs

Control






