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The Problem 
Evidence shows that certain kinds of stress represent major threats to employee wellbeing.i  Those that are 
particularly dangerous are having too much to do in too short a time over too long a period; having too little 
influence over the day to day means, manner or method of one’s work; mental fatigue associated with 
prolonged effort; and feeling seriously unrewarded, unacknowledged or unappreciated for one’s work. 
 
These “psychosocial factors” are often shortened respectively to the four terms demand, control, effort  
and reward and are described in Karasek’s Demand-Control model and Siegrist’s Effort-Reward  
Imbalance model. 
 
IAPA (Industrial Accident Prevention Association) works with Canadian businesses to help them improve 
their health and safety records and reduce or eliminate hazards to employees’ health, safety and well-
being.  When working with small and medium-sized enterprises (SMEs) that are concerned with their 
workers’ compensation statistics, the concept of psychosocial hazards is not an easy sell.  Yet it is unlikely 
that businesses will be very successful in permanently reducing their workers’ compensation statistics 
without addressing psychosocial factors as well as the physical factors in the workplace.  There is therefore 
a need to demonstrate to employers the link between psychosocial factors and more traditional indicators of 
health and safety, in a manner that is simple, understandable by those who may be unsophisticated in 
statistical analysis, and non-threatening. 
 
The Approach 
IAPA Ergonomists, including the third author, have found a way to use a simple psychosocial measurement 
tool, integrated into more traditional health and safety assessments.  They are then able to make a clear 
linkage to back pain, for employers.  This approach uses colourful graphics to demonstrate statistical 
correlations in a way anyone can understand.  
 
The Tool:  SSOS and BHCI 
The Stress-Satisfaction Offset Score (SSOS) and Business Health Culture Index (BHCI) is a simple 
assessment tool for psychosocial risks that was developed and validated for Health Canada by the second 
author.  This tool consists of four questions about demands, control, effort and rewards in a job, and when 
scored mathematically, gives a simple quantitative measure of the degree to which workplace stressors and 
satisfiers are working for or against the health of an individual or business.   
(See Figure 1 for the actual tool.) 
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The four questions ask about the degree of agreement with the following statements: 

1. I am satisfied with the amount of involvement I have in decisions that affect my work (“control”). 

2. I feel I am rewarded (in terms of praise and recognition) for the level of effort I put into my  
job (“reward”). 

3. In the last 6 months, too much time pressure at work has caused me worry, “nerves” or  
stress (“demands”). 

4. In the last 6 months I have experienced worry, “nerves” or stress from mental fatigue at  
work (“effort”). 

 
The mathematical scoring system results in a score that lies between –2 and +2.  The tool informs the 
participant that a score above zero means that they likely experience more satisfaction than stress at work, 
and feel they are treated fairly.  A score above +1 means that there is a good chance the participant 
experiences good health and well-being.  On the other hand, a score below zero means the participant 
experiences more stress than satisfaction, and a sense of being treated unfairly at work.  A score below –1 
suggests the participant may be at risk for a range of health and capacity-related ailments. 
 
The SSOS is an individual measure.  When all the SSOS scores for an organization or a department are 
averaged, the mean score is called the Business Health Culture Index (BHCI), and is a measure of the 
extent to which the health culture of the organization (or department) is working for or against its  
business objectives. 
 
The SSOS/BHCI tool has been tested and validated by Health Canada.ii  It has been shown to be 
remarkably consistent in its ability to capture the same health-related concerns as would be determined by 
much longer surveys.  It has also been shown to be strongly correlated to various measures of physical and 
mental health problems – everything from high blood pressure or joint/muscle pain, to depression or 
inability to concentrate.  The test-retest reliability of the SSOS has been established in the 0.90 - 0.95 range 
in a series of studies where groups were compared at 3-month intervals and where no formal intervention 
to change working conditions was known to have occurred. Conversely, the SSOS was found to be 
sensitive to deliberate attempts to change working conditions, in that scores in such environments showed 
varying degrees of change over the same 3-month period.iii 
 
Integration with Health & Safety 
While academics recognize the link between psychosocial factors and physical ailments like back pain, 
most Canadian employers do not.  In Canada, more than 50% of lost time injuries are musculoskeletal 
disorders, including back injuries.  When faced with employee complaints about back pain and rising 
workers’ compensation claims for back injuries, the typical SME in Ontario, Canada, will look for a physical 
solution and may contact IAPA for an ergonomic assessment of the workplace. They may not respond 
favourably to discussions at this stage about the “culture” of the workplace, or questions about psychosocial 
factors.  Therefore IAPA’s Ergonomists have begun to integrate psychosocial factors into their ergonomic 
surveys of employees.  In a typical employee questionnaire that asks questions about health status, 
symptoms, the location and severity of musculoskeletal pain, and work practices, the Ergonomists now 
embed the four SSOS questions.  When the surveys are returned, the Ergonomists calculate the BHCI 
score for the enterprise (or departments within the enterprise) and correlate that score with the scores of 
self-reported back pain.  
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Correlation 
A typical range of BHCI scores for departments within a SME is illustrated in the example in Figure 2.  As 
can be seen, Groups 1 and 4 have negative BHCI scores, so that in general, stress outweighs satisfaction 
in these departments, and the health culture within those departments could be working against their 
business goals.  Groups 2 and 5 have positive scores, and Group 3 has a very high positive score, 
suggesting that satisfaction outweighs stress in these departments, and the health culture will be working to 
support the business goals. 
 
When the measures for back pain and other physical symptoms are plotted for these departments, a similar 
range of scores results.  Figure 3 shows, using the same example, the scores for back pain in the various 
departments.  Visually positioning the two bar charts one above the other shows the correlation clearly.  It is 
immediately apparent that Groups 1 and 4, which have the negative BHCIs, also are experiencing the 
highest degree of back pain.  Groups 2, 3 and 5, which have positive BHCIs, are experiencing much less 
pain.  (Note: In this example, all five Groups do work which is physically similar, mostly administrative and 
office work.)  While a table with numbers could demonstrate the correlations, using a visual aid makes the 
relationships instantly recognizable, with red representing “bad” and green representing “good” and yellow 
representing an intermediate state. 
 
Figures 2 and 3 are one example, but this kind of correlation has been seen in several projects of this 
nature.  When data from 7 SMEs was combined (for a total of 143 individuals) and the SSOS scores 
correlated with the experience of back pain, the overall correlation was – 0.43, with p < 0.01.  That is, the 
most self-reported back pain is associated with the greatest degree of stress outweighing satisfaction in the 
workplace (lowest SSOS scores).  The relationship between back pain and the SSOS scores seems to be 
the highest in the manufacturing sector, with one enterprise having a correlation of – 0.82. 
 
Conclusion 
This approach has proven to be an effective knowledge transfer exercise for IAPA. Employers who are 
presented with colourful charts such as these quickly grasp what was previously, to them, a rather esoteric 
and academic concept – that there is a relationship between back pain and stress in their own workplace.  
They may ask, “Is the stress causing the back pain, or is the back pain causing the stress?”  The more 
cynical may state, “The ones who are unhappy are just complaining of back pain because they’re unhappy!”  
The Consultant must interpret the results for the employer in a way that does not imply causation.  Instead, 
the emphasis must be on the linkage – of physical and psychosocial workplace factors, and to solve 
problems with either one, both should be addressed.  The good news for the employer is that by addressing 
both at the same time (for example, by a participatory ergonomics approach), not only will back pain and 
physical injuries be improved, but so will employee morale, satisfaction and productivity. 
 
This approach provides a rather dramatic visual connection that is useful for starting a conversation with the 
employer about some of the non-physical issues surrounding back pain or other physical complaints.  It has 
allowed the IAPA Ergonomists to work more effectively with SMEs in reducing not only their physical 
injuries, but their organizational culture issues as well. 
 
This simple instrument could be used by SMEs to assess their levels of psychosocial risk, and the 
predictable effects on health and safety.  Or, it could be used by internal or external consultants to draw 
attention to the fact that physical pain or injuries may be influenced by psychosocial factors. 
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Stress & Satisfaction 
Offset Score* (SSOS) 

  A Self-Assessment     
   

 
 
 
 
 
 
 
 

  
Agree 

Strongly Agree Not Sure Disagree 
Disagree 
Strongly Score   

C
on

tro
l I am satisfied with the amount of 

involvement I have in decisions that 
affect my work. 

+1 +1 0 0 0 
 

 

R
ew

ar
d I feel I am rewarded (in terms of 

praise and recognition) for the level of 
effort I put out for my job. 

+1 +1 0 0 0 
 

 

Add the 
first and 
second  
scores … 

                  
               
                      
               
    

D
em

an
d In the last 6 months, too much time 

pressure at work has caused me worry, 
“nerves” or stress. 

-1 -1 0 0 0 
 

 subtract  
the third 
score … 

              
              
               
             

Ef
fo

rt In the last 6 months, I have 
experienced worry, “nerves” or stress 
from mental fatigue at work. 

-1 -1 0 0 0 
 

 
subtract the 
fourth 
score … 

 
               
                      
            
 

      Total 
 
 
 
 

Enter total  
in the 
bottom box. 

 

 
If your score is positive, then you experience more satisfaction 
than stress at work and, on the whole, you feel you are being 
treated fairly. If your score is above +1, chances are that you 
experience superior health and a sense of well-being. 

  
 If total score 
 Is positive…  

  

 If your score 
 is negative… 

 

  If your score is negative, you experience more stress than 
satisfaction at work and may feel that you are treated unfairly. 
If your score is below –1, you are at  
risk for a wide variety of health and capacity ailments. Health Consequences  Capacity Consequences

   
• 3x Heart problems 
• 3x Back pain 
• 5x Certain types of cancer 
• 2-3x Injuries 
• 2-3x Infections 
• 2-3x conflicts 
• 2-3x Mental health problems 
• 2-3x Substance abuse 

 • Reduced adaptability 
• Reduced ability to cope 

with change 
• Impaired learning      
• Impaired memory 
• Increased helplessness 
• Increased passivity or 

aggression and conflict 
 

Figure 1 

Step 1 
Circle the number 
that best describes 
how you feel about 
the following: 

Put your score 
in the box. 

Tally  
the scores.

Step 2 Step 3

Step 4 

Employees who consistently experience high stress 
and low satisfaction at work suffer the following 
consequences: 

* Developed by Dr. Martin Shain in collaboration with Health Canada 
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