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Abstract 

An aging workforce and stressful work environments are major issues potentially impacting the 

health, and in particular the cardiovascular health of Canadian hospital nurses. No study, to date, has 

examined the independent and combined effects between the work environment and indicators of 

cardiovascular risk among female Canadian nurses. The primary goal of this study was to determine if 

selected work characteristics influences cardiovascular risk profiles. One hundred and forty four nurses 

from two hospitals participated in a cross-sectional study.  Participants completed a questionnaire 

containing validated measures of job characteristics as measured by the Job Content Questionnaire and 

the professional practice work environment as measured by the Nursing Work Index (Revised).  

Indicators of cardiovascular risk were obtained by anthropometric measures, clinical exam and serum 

sampling. The prevalence of metabolic syndrome, as classified by the NCEP ATP III Panel, was 7.7 % (n 

= 11) with 31.9 % having waist circumferences > 88 cm; 22% having a systolic blood pressure ≥ 130 

mmHG and 15.2% having a diastolic blood pressure ≥ 80 mmHG.  There was no statistically significant 

association between traditional measures of job strain and cardiovascular risk.  In stepwise backward 

regression analyses, higher age, lower perception of autonomy and higher family income accounted for 

22% of the variance in waist circumference (p  < .001).  Higher age and higher physical job demands 

accounted for 17% of the variance in systolic blood pressure, and 16% of the variance in diastolic blood 

pressure.  Similar to other female studies, there was no significant relationship between psychosocial job 

strain characteristics, as measured with traditional job strain measurements, and cardiovascular risk.   The 

findings from this study suggest that female nurses are at risk for cardiovascular disease, and that both 

physical and organizational characteristics of the work environment influence these associations. One 

may argue that traditional job strain is not unexpected in nursing practice is perhaps less stressful  than 

dealing with high patient acuity, moral distress and hierarchical healthcare organizations. 
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Chapter 1 
 

In Canada, cardiovascular disease (CVD) including myocardial infarction, ischemic heart 

disease, valvular heart disease, peripheral vascular disease, arrhythmias, hypertension and stroke, 

are the leading causes of morbidity and mortality for both men and women (Heart & Stroke 

Foundation, 2003; Manuel, Leung, Nguyen, Tanuseputro & Johansen, 2003). While the older, 

non-working population has the highest rate of mortality from CVD, the development of CVD 

occurs earlier in life.  Cardiovascular diseases are the most costly contributors to both direct and 

indirect health care costs in Canada, and are also largely preventable (Heart & Stroke 

Foundation, 2003).   For all Canadians, physical inactivity, obesity, diabetes and hypertension     

- common cardiovascular risk factors - continue to increase and are creating a substantial burden 

on health and the health care system (Manuel et al., 2003; Tanuseputro, Manuel, Leung, Nguyen 

& Johanson, 2003).  

In 2002, 32% of all male deaths in Canada were due to CVD and for women the toll was 

even higher with 34% of all female deaths due to CVD (Heart & Stroke Foundation, 2003).  

Although the warning signs of CVD are often delayed in women, the pathological changes that 

lead to cardiovascular events, particularly atherosclerosis, begin decades earlier. The best 

opportunity to reduce cardiovascular risk in men or women is to identify modifiable risk factors 

early in life and intervene at initial stages in the disease process. For many adults, these risk 

factors emerge during their adult working life. 

           The available evidence suggests that relationships exist between work strain and 

cardiovascular health, with the strongest evidence for these links established in studies of male 

workers (Theorell & Karasek, 1996; Schnall et al., 1990; Marmot, Bosma & Hemingway, 1997).   
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Health care environments that are characterized by long working hours, shift work, conflict, high 

work pace and high emotional demands are potentially stressful, perhaps, predisposing nurses to 

increased cardiovascular risk (Kristensen, 2005).  Only a few studies have explored the 

relationships between job strain and CVD risk in women and the results are inconsistent and not 

conclusive (Ohlin, Berglund, Rosvall & Nilsson 2007;Chandola, Brunner & Marmot, 2006; 

Riese, Van Doornen, Houtman & de Geus, 2000; Hammar, Alfredsson & Johnson, 1998). 

There is a gap in the Canadian literature examining the potential links between job 

characteristics and the professional work environment of female nurses and cardiovascular risk.  

The population-based evidence clearly shows links between psychosocial work characteristics 

and CVD risk in men; however, there is a poor understanding of the scope of the problem among 

working women and specific job characteristic factors that may potentially contribute to the 

problem. In order to develop workplace strategies to optimize health in the healthcare workforce, 

a detailed understanding of the individual and work factors contributing to poor cardiovascular 

health in specific work settings, such as hospitals, is required.   

Conceptual Framework 

The theoretical underpinning of this study is based on Karasek’s Demand-Control Model 

(Karasek, 1979). The Demand-Control Model predicts that the most adverse reactions of 

psychological strain occur when the psychological demands are high and the worker’s decision 

latitude is low. The model postulates that psychological strain results not from a single aspect of 

the work environment, but from the joint effects of the demands of a work situation and the 

range of decision-making freedom available to the worker facing those demands.   

Robert Karasek is a North American scholar with a background in industrial sociology 

and epidemiology.  Since 1980, the Demand-Control Model has dominated the empirical 
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research on job strain and CVD. According to Karasek, four types of work situations are 

generated by varying levels of psychological job demands and decision latitude: high-strain, 

active, low-strain and passive jobs. High strain jobs have a combination of high psychological 

demands and low-decision latitude, which precipitates psychological and physical strain. High 

demands produce a state of arousal in a worker that would normally be reflected in such 

responses as elevated heart rate, blood pressure and adrenaline excretion (Kristensen, 2005).  

When workers are constrained by low control, the arousal cannot be appropriately channeled into 

a coping response, producing even greater physiological reactions, which persist for longer 

periods of time. This results in fatigue, anxiety, depression and physical illness. Active jobs have 

high psychological demands but high decision latitude. Control over decisions made in the 

workplace means freedom to use all available skills and energy is translated into action through 

effective problem solving, resulting in little residual psychosocial strain. In contrast, low strain 

jobs have low psychological demands and high decisions latitude. Finally, passive jobs have low 

psychological demands and low decision latitude. Over time, there can be a gradual loss of skills 

with these types of jobs, causing employees to lose their abilities to solve problems or make 

decisions.     

The use of Karasek’s model to study work strain for hospital nurses is logical as nurses 

are routinely exposed to a variety of stressors (Bourbonnais, Brisson, Malenfant & Vezina, 2005; 

Fox, Dwyer & Ganster, 1993), and often have little control over their work.   Historically, this 

model was used to examine male dominated workplaces, with limited research exploring its 

applicability to female dominated workplaces.  Therefore, this model was applied in this study to 

determine the link between psychological workplace strain and cardiovascular risk in women. 
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 Study Objectives 

The overall goal of this study was to describe and explore the relationships between 

workplace attributes and cardiovascular risk in female hospital nurses.  The specific objectives 

were as follows:  

1. To determine the prevalence of cardiovascular risk factors in female nurses employed in 

two acute care hospitals. 

2. To determine the associations between the workplace characteristics and CVD risk 

factors in female nurses employed in two acute care hospitals. 

3. To determine the associations between professional nursing practice environment 

characteristics and CVD risk factors in female nurses employed in two acute care 

hospitals. 
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Chapter 2 

Literature Review 

          This literature review was organized in accordance with the objectives of this study. The 

review begins with a brief overview of the hypothesized pathways linking work environment and 

CVD.  This is followed by an overview describing cardiovascular risk, and in particular 

metabolic syndrome, with a specific section addressing cardiovascular risk in women.  A 

detailed review of the empirical studies exploring work and cardiovascular health in women is 

presented.  This is followed by an overview of the literature exploring the nature of the 

professional practice work environment of acute care hospital nurses and potential relationships 

with cardiovascular risk. The chapter concludes with a summary and rationale for the study.   

Relationship Model: Pathways Linking Work Environment and CVD 

          The work environment likely influences cardiovascular health through a mediated pathway 

(Kristensen, 2005).  See Figure 1.  Aspects of the work environment likely contribute to known 

cardiovascular risk factors (Pathway 1) which are directly linked to CVD (Pathway 2).  If we can 

make the link between work environment factors, such as job strain,  and intermediate risk 

factors, then we can hypothesize a relationship between work environment and CVD (Pathway 

3).    
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 Figure 1.   General Model: Pathways between Work Environment and CVD¹ 

  

 

 

 _____________________________________________________________________ 

¹From “The Changing Nature of Work and its Implications for Cardiovascular Disease” 

by T. Kristensen, 2005. The Fourth International Conference on Work Environment, 

Southern California, US. Used with permission of author. 
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Cardiovascular Risk 

Metabolic Syndrome. The metabolic syndrome is a cluster of risk factors strongly linked 

to heart disease (Isomaa, et al., 2001; Katzmarzyk, Church & Blair, 2004; Lakka al., 2002; Sattar 

et al., 2003).  Defining characteristics of the metabolic syndrome are abdominal obesity, 

dyslipidaemia, high blood pressure, insulin resistance and proinflammatory states – all 

precursors to heart disease.  Clustering of CVD risks, in particular hypertension, diabetes, 

dyslipidaemia, and obesity dates back to the early 1970s (Haffner & Taegtmeyer, 2003). In 1988, 

Dr. Gerald Reaven from Stanford University School of Medicine first described a condition, 

known as Syndrome X which later became known as insulin resistance syndrome.  Over the next 

decade, researchers began using terms like insulin resistance syndrome and metabolic syndrome 

X. In 1998, the World Health Organization (WHO), noting the same cluster of risks, offered 

physicians a checklist of conditions to classify “the metabolic syndrome”(Saylor, 2005). The 

WHO and National Cholesterol Education Program, Treatment Panel (NCEP ATP) have 

developed different diagnostic criteria for metabolic syndrome, and both are widely accepted and 

cited in the literature. Both the NCEP-ATP III and the WHO guidelines identify the primary 

clinical outcome of metabolic syndrome as CVD, but insulin resistance and/ or diabetes is a 

required component of the WHO’s definition.  Waist circumference is used as an indicator for 

the NCEP ATP III guideline, whereas, body mass index (BMI) is an indicator for the WHO 

definition. In this thesis metabolic syndrome will be defined in accordance with the National 

Cholesterol Education Program Treatment Panel (NCEP ATP III, 2002).  At least three of the 

risk factors listed in Table 1 need to be present for a classification of metabolic syndrome.   
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Table 1 

 Definition of the Metabolic Syndrome: National Cholesterol Education Program (Adult 

Treatment Panel III). Three or more risk factors indicate metabolic syndrome: 

Risk Factor                                                            Defining Level for Women 

Triglycerides                                                          ≥ 1.69 mmol/l 

Abdominal obesity                                                  >  88 cm                                        

High density lipoprotein cholesterol                      < 1.29 mmol/l 

Blood pressure                                           systolic  ≥ 130 mmHg or diastolic  ≥  85 mmHg 

Fasting glucose                                                      > 6.11 mmol/l 

 

      Prevalence. Estimates of the prevalence of metabolic syndrome vary according to the 

population studied and the definition used.   Results from the Third National Health and 

Nutrition Examination Study (NHANES III) established the prevalence of the metabolic 

syndrome as 22% to 24% of all adults in the United States of America with women of Hispanic 

origin having the highest prevalence at 37%, and African American males having the lowest 

prevalence, at 16% (Ford, Giles & Dietz, 2002). The Canadian prevalence rate for metabolic 

syndrome is estimated at 25.8% with prevalence varying by ethnic group and age with a reported 

rate of 41.6% among First Nations’ people, 26 % among South Asian, and 22% among those of 

European descent (Anand et al., 2003). 
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Cardiovascular Disease Risk and Women  

          Cardiovascular disease is the leading cause of mortality in women. A recent comprehensive 

review of sex-specific issues related to CVD reported that CVD is responsible for one-third  of 

all deaths of women worldwide and one-half of all deaths of women over 50 years of age in 

developing countries (Pilote et al., 2007). Historically, women have been underrepresented in 

cardiac clinical trials (U.S. Food & Drug Administration , 2000). The lack of good trial evidence 

concerning sex-specific outcomes has led to assumptions about CVD treatment in women, which 

in turn may have resulted in inadequate diagnoses and suboptimal management affecting 

outcomes. This knowledge gap may also explain why cardiovascular health in women is not 

improving as fast as that of men. Over the two last decades  mortality rates in men have steadily 

declined, while those in women remained stable (Arciero, et al., 2004). It is increasingly evident 

that gender differences in cultural, behavioral, psychosocial and socioeconomic status are 

responsible, to various degrees, for the observed differences between women and men (Pilote et 

al., 2007). However, the interaction between sex and gender-related factors and CVD outcomes 

in women remains largely unknown.  

In a recent review of CVD risk factors in Canadians, Tanuseputro et a., (2003) reported 

the following:  over 23% of women between the ages of 40 – 59 continued to smoke; 

approximately 22 – 46% of postmenopausal women were hypertensive; and approximately one-

fifth of women aged 40 – 69 years of age were obese, defined as BMI > 30kg/m2.  Physical 

inactivity was associated with a higher prevalence of hypertension and obesity in women and 

approximately 60% of women 30 – 69 years of age were physically inactive (Tanuseputro et al., 

2003). Between 1988-1994 and 1999-2000, a significant increase in the prevalence of the 

metabolic syndrome occurred among U.S. adults aged >20 years, particularly in women. 
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Increases in the prevalence of abdominal obesity (46% of American women had abdominal 

obesity) and high blood pressure (30% had hypertension or medication used to treat 

hypertension), and to a lesser degree high triglyceride and low HDL cholesterol concentration, 

accounted for much of this increase (Ford et al., 2002).  The 2004 Canadian Community Health 

Survey (CCHS), which measured respondents’ height and weight, reported 23% of Canadians 

had BMI measurements > 30 kg/m2. Canadian men and women were equally likely to be obese: 

22.9% and 23.2%, respectively. However, when the three obesity categories are examined 

separately, a difference between the sexes emerged. A higher percentage of women than men 

were in Class III (BMI > 40) (CCHS, 2004). 

          Given that cardiovascular risk is prevalent and perhaps increasing in women, there is a 

need to understand both the individual and environmental factors that may be contributing to this 

increased risk.  CVD is a chronic disease that develops during adulthood as individual’s age.  

Aspects of the work environment may be contributing to the development of CVD in women. 

Work Environment: Job Strain 

Several decades ago, occupational and environmental health research raised the concern 

that exposure to psychosocial stressors in the modern work environment may be related to CVD. 

Evidence at that time was difficult to gather due to methodological problems associated with 

measurement and conceptualization of workplace stress.  In 1979, this gap was addressed with 

the introduction of Karasek’s Demand-Control Model. The model was developed for work 

environments in which stressors were chronic, not initially life-threatening, and the product of 

sophisticated human organizational decision making.  
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            Reviews of epidemiological evidence show that job strain, defined by the demand-control 

model (combination of low job decision latitude and high psychological demand) is associated 

with increased cardiovascular morbidity and mortality, primarily in men (Marmot et al., 1997; 

Rosengren et al., 2004; Theorell & Karasek, 1996; Schnall, Landsbergis, Pickering & Schwartz, 

1994).  To better understand job strain and its relationship with CVD, it is necessary to briefly 

review the physiological impact of stress.  When an individual’s perception of stress is beyond 

their control or capacity, a generalized imbalance of homeostasis occurs. A physiological 

response to stress leads to an autonomic arousal, based on the General Adaptation Syndrome 

described by Selye (1976). This response can lead to: increased arterial blood pressure, increased 

heart rate, release of metabolic hormones (catecholamines)  and mobilization of glucose, 

fibrinogen, fatty acids and amino acids. This response is logical as it mobilizes energy and 

prepares the system for the stressful event.  However, prolonged emotional and physical stress 

can have a negative impact on the heart and the vascular system. Chronic stress results in 

prolonged release of stress hormones (adrenaline and cortisol) and a heightened state of arousal 

which potentially damages the reactivity and responsiveness of the cardiovascular system.  

Chronic stress can cause increased oxygen demand on the body, spasm of the coronary blood 

vessels, and electrical instability in the heart's conduction system (Torpy, Lynm & Glass, 2007). 

Stress, particularly chronic stress, may reduce biological resilience over time and thus disturb 

homoeostasis (Chandola et al.,2006). Chronic stress can lead to hypertension and increase levels 

of cortisol and glucose which can lead to the development of CVD.  Using Karasek’s Demand- 

Control Model, individuals who experience consistent job strain (high demand, low control) are 

more likely to be in a constant state of arousal leading to increased cardiovascular risk. 
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Job Strain and Women 

Before the Second World War men primarily made up the North American workforce.  

Women joined the ranks of the employed during World War II and by the 1990’s women’s 

employment patterns replicated men’s (Killien, 1998). Research exploring the links between job 

strain and CVD risk has shown contradictory results, with emerging differences between men 

and women (Belkic, Landsbergis & Schnall, 2004; Reed, LaCroix, Karasek, Miller & MacLean, 

1989; Niedhammer et al., 1998).  Several factors, such as the ability to control one’s work 

(Bosma, Stansfeld & Marmot, 1998), social interactions and support (Bourbonnais et al., 2005; 

Lavoie-Tremblay et al., 2005), family responsibilities ( Brisson et al., 1999; Lavoie-Tremblay et 

al., 2005), duration and nature of worked hours (Ha & Park, 2005; Knutsson & Boggild, 2000; 

van Amelsvoort, Schouten & Kok, 1999),  influence the relationship between work and CVD 

risk, and seem to impact men and women differently. The fact that relatively little is known 

about the relationship between job strain and CVD in women is highlighted in a comprehensive 

review by Schnall, Landsbergis and Baker (1994), only 4 of 15 studies presented included 

women and the results were inclusive for female participants. 

        Six cohort studies have included women. Two reported significant positive associations 

between job strain and CVD (Alfredsson et al., 1985; Hammar, Alfredsson & Johnson 1998), 

one reported contradictory findings (Eaker, Sullivan, Kelly-Hayes, D’Agostio & Benjamin. 

2003), one study reported a prospective link between low social support, high physical job 

demands and poor self reported health in women (Niedhammer & Chea, 2003), one reported null 

results (Ohlin et al., 2007)  and one study reported a positive dose-relationship between chronic 

job strain and metabolic syndrome in a combined cohort of men and women (Chandola et al., 

2006).  
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          Alfredsson et al. (1985) conducted one of the first cohort studies with a large population of 

working adults that included women. This early study was included in this review as it was the 

first time women were included in a job strain study.  Swedish working men (n = 9051) and 

women (n =  4191) aged 20-64 were followed over 4 years.  Job strain was assessed by a job title 

method. The job title method is based on national surveys of working populations that are used 

to input job stress exposures for occupations by means of three-digit codes. Participants with a 

previous MI and other CVDs were not excluded at baseline.   Among the women (aged 20-64), 

the authors found a relative hospitalization ratio of myocardial infarctions (MI) of 1.6 (95% CI, 

1.1-2.3) for those who reported a combination of hectic and monotonous work. Male subjects 

(aged 20-54) with high job strain also had elevated incidences of MI and relative hospitalization 

ratio of 1.6 (95% CI, 1.3-1.9). This study included only MIs that resulted in hospitalization. 

Deaths outside of hospital (which the authors estimated at one-third) could not be included. All 

results were based upon aggregated occupational data. It was acknowledged that this design 

likely underestimated the effect as individual level outcomes were not obtained.  

         Hammar et al. (1998) investigated the relationships between job strain and incidence of 

MIs in Sweden. Swedish men (n = 24,913) and women (n = 28,448), aged 30-64, in four rural 

Swedish counties from 1976 to 1981 were enrolled in this case-control study.  Controlling for 

age, men in high strain occupations in comparison to men in low strain occupations were more 

likely to have a MI (RR = 1.12, 95% CI, 0.99-1.27). The results for women were not significant 

(RR = 1.09, 95% CI, 0.82-1.44). Controlling for socioeconomic group, slightly modified the 

associations for men (RR = 1.13, 95% CI, 1.00- .27) and women (RR = 1.51, 95% CI, 1.01- 

2.27). The results for women suggested a lower incidence of CVD in women who worked in 

occupations characterized as active (high decision latitude).   These studies provide limited 
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information about the relationship between work strain and CVD in women, as cardiac disease 

events such as myocardial infarction are likely to occur later in life for women, and no data on 

cardiovascular risk factors were collected.   

          Eaker et al. (2003) reported on the effect of high job strain on the 10-year incidence of 

CVD in men and women participating in the Framingham Offspring Study in which 1,711 men 

and 1,328 women, aged 18–77 years, were examined between 1984 and 1987, and followed for 

10 years. Measures of job strain, using the Job Content Questionnaire (JCQ) and risk factors for 

CVD were collected at  baseline examination. The outcome of interest was coronary heart 

disease.  Contrary to expectation, women classified in the active job strain category had a 2.8 

fold increased risk of CVD (RR = 2.8, 95% CI, 1.1, 7.2) compared with women with high job 

strain. Active jobs have high psychological demands but also high decision latitude. Control over 

decisions means freedom to use skills and abilities to full scope and is thought to reduce 

psychological strain. To determine if the effect of active job strain on the incidence of coronary 

heart disease in women could be confounded by occupational level, occupation was included in 

the multivariable equation with the standard risk factors. The relative risks for each category 

compared with high strain after adjustment for standard risk factors and occupation were as 

follows: active job strain (RR = 2.97, p = 0.02), low job strain (RR = 1.93, p = 0.23) and passive 

job strain (RR = 0.43, p = 0.15). Previous job strain studies have reported approximately 30% of 

nurses in the active job category (Seago & Faucett, 1997; Laschinger, Finnegan, Shamian & 

Almost, 2001). The active category is understood to have higher levels of job control. The 

association between high decisions authority/high decision latitude (active jobs) and coronary 

heart disease risk in women is not easily explained, and may be related to the complex 
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interaction between women’s individual beliefs and values, as well as the  added strain of 

maintaining a balance between home and work demands.  

          In 2003, Niedhammer and Chea examined the relation between psychosocial factors at 

work and self reported health, using cross sectional and prospective analyses for a large 

occupational cohort of men (n = 8277) and women (n = 3170). Psychosocial factors at work were 

evaluated using the JCQ. The health outcome of interest was self-reported health. Covariates 

included chronic diseases, sociodemographic, occupational, and behavioral factors. Men and 

women were analyzed separately. Prospective analysis showed that low social support and high 

physical demands for women were predictive of poor self reported health (OR = 1.41, 95% CI, 

1.06-1.88). These results were independent of potential confounding variables. As health was 

measured with a general self-reported Likert scale (1 = poor, 8 = very good) there was no 

information on the associations between work and cardiovascular risk.  

         Ohlin et al. (2007) prospectively described the effects of different psychosocial work 

characteristics on office blood pressure changes. In total, 448 men and women, mean age 55 

years, were followed for a mean of 6.5 years. At baseline, work characteristics and 

cardiovascular risk factors were assessed. Only employed subjects aged 63 years or younger 

were eligible for participation. Men with reported job strain at baseline had a significantly 

greater increase in both systolic blood pressure (7.7 mmHg, p = 0.02), and diastolic blood 

pressure (5.6 mmHg, p = 0.003), compared to the group with low work demands and high 

decision latitude. These findings were significant after adjustments for age, follow-up time, 

baseline blood pressure, blood pressure treatment at baseline and follow-up, and education. 

Work demands were more strongly correlated with blood pressure increase than decision 
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latitude. For women, no significant associations between psychosocial work characteristics and 

blood pressure changes were found. Perceptions of job strain significantly predicted an increase 

in office blood pressure in middle-aged men, but not in women.  

         Chandola et al. (2006) prospectively investigated the association between chronic exposure 

to work stress and metabolic syndrome risk in men and women who were members of the 

Whitehall II study.  The Whitehall series consisted of several phases and followed a cohort of 

civil servants in London with questionnaires about workplace stress and health behaviors, and 

clinical exams.  Chandola et al. (2006) used the definition of metabolic syndrome from the 

National Cholesterol Education program (Adult Treatment Panel III) and self reported work 

strain scores from the JCQ.  Job strain was measured in four phases over 14 years (1985 to 1999) 

and chronic job strain was considered to be present when a participant had 3 or more exposures 

to job strain.  A dose-response was found between exposure to chronic job strain and CVD risk.  

Employees with chronic work strain (three or more exposures) were more than twice as likely to 

have a diagnosis of   metabolic syndrome as subjects without reported job strain. Results for 

women were reported as follows: 1 work strain exposure (OR = 1.11, 95% CI, 0.73 -1.67) and 2 

exposures (OR = 1.27, 95% CI, 0.34-4.83).  Women with chronic stress were 5 times more likely 

to have metabolic syndrome, but they formed a small group (n =18). It was necessary for the 

authors to complete their analysis with men and women together;  therefore, there are no results 

for women alone in the chronic exposure group. Men and women with 3 or more exposures 

showed the highest likelihood of metabolic syndrome (OR = 2.25, 95% CI, 1.31-3.85).  

Prevalence of the metabolic syndrome showed a social gradient: men and women in the lowest 

employment grades had more than double the odds for the syndrome than those in the highest 

grades (OR = 2.33, 95% CI, 1.38-3.93). The findings from this study are important, as they 
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provide potential evidence supporting the link between chronic work stress and cardiovascular 

risk. 

         A small number of cohort studies have examined the associations between job strain and 

CVD exclusively in women. Of these, three reported null results (Hall, Johnson & Tsung-Shan, 

1993; Riese et al., 2000; Lee, Colditz, Berkman & Kawachi, 2002), one reported positive results 

for social class and CVD, but not for job strain (Wamala, Mittleman, Horsten, Schenuck-

Guftasson & Orth-Gomer, 2000) and two reported positive correlations between job strain and 

blood pressure while at work (Theorell, Ahlberg-Hulten, Jodko, Sigala & al Torre, 1993; Riese, 

Van Doornen, Houtman & De Geus, 2004). 

Hall et al. (1993) conducted a cross-sectional population study of  5921 Swedish 

employed women aged 45-74  to examine the effects of occupational class and occupational 

exposures (job strain) on the prevalence of cardiovascular morbidity and mortality among 

women. The job title method was used to assign workers to job categories based on occupations. 

Two measures of cardiovascular outcomes were examined:  prevalence of coronary heart disease 

during time of interview and cardiovascular mortality during the  4 year  follow up period.  

Using logistic modeling, the authors found no significant associations between job strain and 

CVD outcomes. Blue collar women had an elevated risk for both morbidity and mortality 

compared with white collar women (RR = 1.23, 95% CI, 0.87-1.73).  It was hypothesized that 

socioeconomic class could be a potential predictor of CVD as it may act as  a surrogate for a 

larger set of other exposure variables, such as smoking, shift work and economic stress.  

In 2000, Riese et al. conducted a cross-sectional descriptive study in 165 young female 

nurses, from 3 non-teaching hospitals in Amsterdam. Participants completed a self-administered 
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Dutch version of the JCQ and metabolic cardiovascular risk indicators were collected by means 

of repeated blood sampling and anthropometric measurements. Multivariate regression analysis 

showed no significant association between job strain categories and cardiovascular risk; 

however, cardiovascular risk increased with age and increasing BMI.  A potential explanation for 

the lack of relationship between variables of job strain and cardiovascular risk may be related to 

the age and the work duration of the cohort studied. The mean age of study participants was 39 

years, with a range of 22 to 55 years, and the mean duration of work was 9.2 years. This study 

was small and lacked power (n= 165).  It is possible that job strain effects will emerge with 

increasing age and increased exposure over time to chronic job strain.  

Lee et al. (2002) prospectively evaluated the relationship between job strain and CVD 

risk within the context of the Nurses’ Health Study, a longitudinal cohort study of US female 

Registered Nurses. The Nurses’ Health Study was established in 1976 and included 121,000 

nurses, aged 30-55 years. Lee et al. followed a sample of 35,038 nurses, age 46-71 years for 4 

years (1992- 1996) who had completed the JCQ and were free of diagnosed CVD at baseline, to 

test the hypothesis that women in high strain jobs would be at increased risk for CVD compared 

to women in low strain or passive jobs. This was the first large prospective study exploring job 

strain and cardiovascular risk in  North American women.  The main outcome measure was the 

incidence of heart disease between 1992 and 1996.  The investigators found no significant 

association between high job strain and incidence of CVD among women.   Women in the 

passive job category had the highest risk for heart disease (RR = 1.08, 95% CI, 0.69-1.68).  

Women in the active job category had a slightly higher risk (RR = 0.91, 95 CI, 0.54-1.53) than 

those in high strain job category (RR = 0.71, 95% CI, 0.42-1.19), but not statistically significant.   

The findings from this large cohort study warrant further investigation.   Job strain may be 
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experienced differently by nurses, and thus it is difficult to measure with traditional instruments.   

Nursing work may be different now, 10 – 15 years later, especially so in the hospital setting.  

Lack of good working relationships with other professionals (physicians), coping with increasing 

acuity and patient needs, moral distress when not able to meet patient needs may contribute to 

work stress among nurses, and not be captured by traditional measures.  

Wamala et al. (2000) examined the occupation gradient in CVD risk in relation to job 

stress in employed women, using data from the Stockholm Female Coronary Risk Study. The 

study compared 292 women with CVD (admitted to coronary care units, aged 65 years or 

younger) with 292 age-matched healthy women (control group). Women were considered as 

having CVD if they had suspected MI, unstable angina or pathological ST changes on 

electrocardiogram (ECG). Occupation class was classified based on current occupation and 

graded into five categories. Job demand and control were obtained from a Swedish version of the 

JCQ.   An inversely graded association was observed between occupational class and CVD risk. 

Compared with women in executive/professional roles, a clear gradient in increased risk was 

observed (RR = 1.97, 95% CI, 0.98-3.97) to (RR = 3.95, 95% CI, 1.75-8.83) among women in 

the lower occupational classes (semi/unskilled) for age adjusted risk for CVD. Women working 

in lower occupational classes may face multiple and interacting sources of work and non work 

stress that may be mediated by behavioral factors that increase heart disease risk, such as 

smoking and poor nutritional habits. Blue collar women had an elevated risk for both morbidity 

and mortality related to CVD when compared with white collar women. The findings suggest 

that women with exposure to low occupational class have excessive risk for CVD and that risk 

may be confounded by low socioeconomic position.  A substantial body of evidence links low 
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socioeconomic status to an increased incidence and prevalence of CVD (Schnall et al., 1994; 

Brisson et al., 1999).     

In 1993, Theorell et al. investigated the relationship between job strain and blood 

pressure in female pediatric nurses during work hours in Sweden. The study sample was small, 

56 women between the ages of 20 and 59. Participants measured their own blood pressure 

electronically during work and during home/leisure time.  Serum samples were taken to measure 

cortisol and glucose levels. Job strain was measured with Karasek’s JCQ.  The investigators 

found a relationship between systolic and diastolic blood pressure readings and job strain scores 

when at work, but not during leisure time. The regression coefficients for the relationships 

between job strain and systolic and diastolic  blood pressure were 12.8 (95% CI, 4.2-29.8) and 

13.0 (95% CI, 0.8-27.0), respectively. The magnitude of the observed relationships between job 

strain and blood pressure showed that an increase in job strain scores of 0.15 corresponded to an 

increase in 3.7 mm Hg. in diastolic blood pressure when at work. Job strain was a stronger 

predictor of diastolic blood pressure at work than age, BMI, or family history. There was no 

significant relationship found between blood pressure at rest and job strain. While this study has 

limitations (i.e., small sample, self-reported measures), it does support the hypothesized 

relationship between work strain and cardiovascular risk.  

          Riese et al. (2004) examined the effect of exposure to job strain on ambulatory blood 

pressure, heart rate and heart rate variability in a homogeneous group of 159 healthy female 

nurses, mean age 35.9.  Job strain was measured over a 2 year period using Karasek’s JCQ.  

Ambulatory blood pressure and heart rate were assessed on a work day and at rest.  There was no 

significant association between job strain and blood pressure or heart rate. In addition, job strain 
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was not associated with differences in short-term or long-term physiological recovery during 

sleep after a workday or a day of leisure. High job demand was associated with higher systolic 

blood pressure at work and with higher diastolic blood pressure at work, but the latter association 

was found only when decision latitude was concurrently high, rather than low. The robust effect 

of job strain on male health appears to be less apparent for women. 

Some of the conflicting findings may be related to the roles women assume in both the 

workplace and at home. Women generally more than men, retain primary responsibility for 

duties related to domestic and social obligations. Having extra responsibility could be viewed 

positively, as with extra responsibility (demand) there may be more control.   However, for many 

working women, the stress of unpaid work at home (e.g., childcare) may be particularly 

influential, and perhaps more so for women in more active jobs as there is more demand with 

dubious control.   A  Swedish study explored the relationships between stressful conditions at 

work and at home and common physical symptoms such as heartburn, chest pain, palpitations 

etc. (Krantz & Ostergren, 2001). Women shouldering increased domestic responsibility and job 

strain reported more common physical symptoms (RR = 1.76, 95% CI, 1.04–2.97) and (RR = 

3.48, 95% CI, 2.05 – 5.92) respectively.   ‘Double exposure’ (both home and job strain) 

considerably increased the odds for common physical symptoms (RR = 6.91, 95% CI, 2.58 –

18.4). A combination of stressful work and home conditions was associated with more symptoms 

for women, whereas for men, symptoms were more strongly determined by stressful work 

conditions alone.   

 Within the field of occupational research, the theoretical orientation, research instruments 

and the populations studied have largely been standardized and restricted to male subjects.  This 
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has left the field of job strain and CVD risk with a predominately male orientation. The threats 

that single-sex studies pose to the valid assessment of the health effects of working life are 

significant (Hall et al., 1993). The single-sex studies examined in this literature review revealed 

mixed, weak and inconsistent results for women. As noted by Lee et al. (2002), workplace 

factors (job strain) may be experienced differently by nurses. Within the nursing profession, the 

stressful aspects of the professional practice environment may contribute to job strain, and affect 

cardiovascular risk. Professional practice environments that support professional autonomy, 

control over nursing practice and good working relationships with physicians and others may 

minimize job strain and decrease cardiovascular risk factors in the nursing work environment. 

Nurses’ Work Environment  

         Sense of control and autonomy are important factors in a professional work environment.  

Control over work decreases uncertainty and increases predictability and creates freedom of 

choice. Given these qualities, control may indeed be a universal need (Skinner, 1996), a need 

that may be difficult to meet in hospital work environments. Lack of job autonomy is related to 

increased job stress, decreased job satisfaction, turnover and absenteeism (McLaney & Hurrell, 

1998).  Increased nursing workloads due to financial cutbacks in the 1990’s together with the 

current nursing shortage in acute care, combined with increased patient acuity, have had a 

dramatic effect on how nurses experience their work.  Many nurses currently working in hospital 

may perceive their work as stressful. They are often faced with the need to provide a much 

greater volume and intensity of care than they are able to deliver, yet they remain responsible as 

professionals for practicing within the standards of the profession (Laschinger et al., 2001). 

Nursing practice has been shifting from a task and skill-focused role to a professional role, 
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whereby nurses are expected to be client centered and focused on prevention and health 

promotion.  This is often difficult to do, which may predispose nurses to stress (Ferguson-Pare, 

1998).   Workload, management styles, professional conflict and the emotional cost of caring are 

major sources of distress for nurses (McVicar, 2003).  

Moreover, the physical demands of nursing work, and in particular shift work, may 

contribute to the strain or stress of hospital work.  Shift work and exposure to night work are 

increasingly associated with CVD risk (Knutsson & Boggild, 2000; Kawachi, Kobayashi, Araki 

& Haratani, 1995; Karlsson, Alfredsson, Kutsson, Andersson & Toren, 2005). Exposure to night 

work was associated with weight gain and higher prevalence of obese and overweight 

individuals in a cohort of 469 nurses between the age of 21 and 58 years recruited from 10 public 

sector hospitals in France (Niedhammer, Lert, & Marne, 1996).  A recent cross sectional study 

conducted with 226 female nurses (average age 28.5 years) and 134 male plant workers (average 

age 29.1 years) in Korea found that duration of shift work was inversely associated with elevated 

diastolic blood pressure in female nurses < 30 years, and inversely associated with elevated 

cholesterol in female nurses > 30 years, when controlling for confounding effects of physical 

activity, job strain, smoking and drinking (Ha & Park, 2005). Waist-hip ratio in female nurses 

increased as shift duration increased.  A large population-based study conducted with 27,485 

workers form the Vasterbotten Intervention Program (VIP) explored the association between 

shift work and metabolic syndrome.  Shift work was associated with obesity and metabolic 

indicators of cardiovascular risk in women (Karlsson, Knutson & Lindahl, 2001). 

  Kroenke et al. (2006) prospectively investigated associations between potentially 

stressful work characteristics of female nurses and type 2 diabetes. Cases of type 2 diabetes were 

ascertained by biennial mailings of questionnaires. A case of diabetes was considered confirmed 
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if at least one of the following was reported: at least 2 elevated fasting blood glucose readings (> 

7.8 mmol/l) or treatment with hypoglycemic medications (e.g., insulin).   BMI, alcohol intake, 

shift work, home related characteristics (children, housework), nursing job type, menopausal 

status, family history, job strain and other variables were all captured by this study. In 

multivariate  analyses, women working fewer than 20 hours per week had a lower risk of 

diabetes (RR = 0.80, 95% CI, 0.50-1.30) than those working overtime ( >40 hours/week) (RR = 

1.23, 95% CI, 0.08-1.55).  Women who worked 40 or more hours per week tended to be older 

and unmarried, drank more alcohol and weighed more than women who worked fewer hours per 

week. Job strain, as measured with the JCQ was unrelated to diabetes risk.  As work hours were 

assessed at one time point only, and the reasons for long work hours were unknown, it is difficult 

to determine the nature of the overtime hours (i.e., mandatory overtime or double shifts or 

choice).  Regardless, it seems long hours of work  is a potential cardiovascular risk factor in the 

nurses’ work environment.   

            Our understanding of the impact of the hospital work environment on health is 

increasing.  The National Survey of the Work and Health of Nurses (NSWHN, 2005), a 

collaborative effort involving the Canadian Institute for Health Information, Health Canada and 

Statistics Canada examined the links between the work environment and the health of regulated 

nurses in Canada.  This was the first national study that included a representative sample of 

nurses to examine these issues for nurses.  Several key findings of relevance to this study were 

found.  The average age of nurses in 2005 was 44.3 years, a concerning age for the development 

cardiovascular health. Over half (54%) of nurses often arrived at work early or stayed late in 

order to get their work done; 62% reported working through breaks; 45% reported low co-worker 

support; and, 31% reported high job strain – demonstrating a potentially strained and stressed 
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environment. Over 60% of female nurses reported high physical job demands, and nurses who 

were absent missed an average of 23.9 days over the last year, while 61% had taken time off for 

health reasons.  Using self-reported height and weight, the prevalence of obesity was 14%. Fair 

to poor general physical health was associated with high job strain (RR = 1.8, 95% CI, 1.40-

2.20) and high physical demands (RR = 1.3, 95% CI, 1.1-1.7). High job strain was also 

significantly associated with fair to poor mental health (RR = 2.3, 95% CI, 1.8-2.9).  

Summary 

While good evidence exists and continues to emerge with regard to the characterization 

and prevalence of CVD in women, less is known about the impact of external factors, such as 

stressful work environments. Men have often been the focus in studies exploring the 

multifactorial relationships between work environment and CVD risk factors. The available 

evidence suggests that there are certain aspects in women’s (nurses’) work environments that 

may enhance cardiovascular risk (i.e., long hours, shift work, high physical demands, and 

prolonged job strain), but the evidence is not robust.  Consistent themes have also emerged 

regarding women’s workplaces. Most notably, women perceive work control differently and are 

more likely than men to report low levels of control over their work (Hall, 1993; Wamala et al., 

2000). Two of the studies in this review reported a lower ratio of cardiovascular risk for women 

reporting high strain compared to those with low strain using the traditional job strain measures 

(Eaker et al., 2004; Lee et al., 2002).  It may be that low strain at work is perceived differently 

for women. 

Men and women experience work differently and a substantial part of stressful 

experiences at work are contingent on the perceived threats associated with one’s occupational 

position as a result of socialized gender roles. Men may be more vulnerable to these threats than 
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women. Siegrist (2004) suggests that in terms of the social cognitive theory of gender 

differentiation, women may be better suited to combine different roles or to change roles with 

more flexibility, thus the impact of job strain may be mediated by multiple sources of self-

efficacy and self-esteem. Men, on the contrary, often stick more exclusively to their occupational 

role as it provides a major source of their self-reliance. Lack of control over work does not mean 

lack of control over daily life, such as home tasks. Davey-Smith & Harding (1997) have argued 

that “the hypothesis could be expanded to say that it is control over the contingencies of life in 

general, rather than at work in particular, which is important” (p. 1370). This point may have 

greater salience for women than men. In addition to being employed outside the home, women 

often possess important and demanding social roles related to family, child care and care-taking 

of others and are often in control of the home environment.   

 There is weak support in the literature linking job strain to CVD risk among women.  

Most of the studies have assessed the incidence of CVD at one point in time only, and usually at 

an age where women are not likely to experience cardiac events.  Understanding the stressful 

effects of the nursing work environment in conjunction with other known stressful job 

characteristics may increase our understanding of the prevalence and effect of work environment 

on cardiovascular risk.  The overall purpose of this study was to explore the relationships 

between selected work characteristics and cardiovascular risk in female hospital nurses, 

ultimately to increase our understanding of the impact of workplace factors on cardiovascular 

health of nurses. 
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CHAPTER 3 

Methods 

 

Study Objectives 
The specific objectives were as follows:  

1. To determine the prevalence of cardiovascular risk factors in female nurses employed in two 

acute care hospitals. 

2. To determine the associations between the workplace characteristics and CVD risk factors in 

female nurses employed in two acute care hospitals. 

3. To determine the associations between professional nursing practice environment 

characteristics and CVD risk factors in female nurses employed in two acute care hospitals. 

 

To address the stated objectives, a descriptive analysis of baseline data obtained from 

nurse participants in the “Health Worker Study” was conducted.  The Health Worker Study is a 

cross-sectional study exploring the relationships between work and home environment and 

cardiovascular risk in female health care workers (Tranmer, McGillis – Hall, Katzmarzyk, Parry, 

Rivoire, O’Callaghan, & Day, CIHR MOP, 2007). This study is taking place at two teaching 

hospitals in South Eastern Ontario. 

Participants 

         The sample for this study included the first 150 female nurses who participated in the 

Health Worker Study. Six participants who did not complete their serum sampling were not 

included in the analysis.  Depending on the defining criteria used (WHO vs. NCEP definition) 

and the populations studied, the reported prevalence of the metabolic syndrome in North 

America ranges from 13% to 25% with evidence of ethnic, sex and age variation (Anand et al., 
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2003, Ford et al., 2002, Katzmarzyk et al., 2003). Therefore, with a sample size of 150, we 

would be able to identify a point prevalence of metabolic syndrome between 10-25% (CI 95%, ± 

10%), if it existed. 

Data collection procedure 

1. All nurses, employed in a full-time or part-time position, for at least one year, were 

informed about the purpose and expectations for the project through unit based internal 

mailings and announcements on the local intranet. 

2. When a staff member agreed to participate in the project, written consent was obtained 

and a 20-30 minute study session was scheduled.   

3. During the study session, anthropometric measurements were taken and blood work 

requisitions were given to participants.  The first measure taken was blood pressure, with 

participants seated. The right arm was used. The participant’s height and weight were 

then recorded using a standard physician’s scale, with the participant in light clothing 

(shoes removed). Height was measured using a stadiometer to the nearest cm. 

4. Participants were provided a questionnaire package to be completed during the session or 

at their convenience.  

Instruments 

 Job Characteristics. Psychosocial job characteristics were measured with the Job 

Content Questionnaire ( Karasek: Version 1.5, 94).  This questionnaire-based instrument is 

designed to measure the "content" of a respondent's work tasks in a general manner. The JCQ 

has been used to study job related stress and CVD in developed countries (Brisson, Larocque, 

Moisan, Vezina & Dagenais, 2000; Karasek, 1996, Karasek et al., 1998; Schnall et al., 1994; 

Theorell & Karasek, 1996). The questionnaire focuses on the psychological and social structure 
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of the work situation and includes measures relevant to work demands, decision making 

opportunities, social interaction, etc. The JCQ contains 9 subscales including (a) decision latitude 

(a combination of skill discretion and decision authority), (b) skill discretion, (c) decision 

authority (d) psychological job demands, (e) physical job demands, (f) job insecurity, (g) 

supervisor support and (h) coworker social support.  The reported Cronbach’s alpha coefficients 

are generally acceptable overall. For women the Cronbach’s alpha  are reported as follows, skill 

discretion 0.80, decision authority 0.68, psychological demand 0.65, supervisor support 0.87 and 

coworker support 0.76. A low alpha of 0.47 was reported for job insecurity, which is a three item 

scale (Karasek et al., 1998).  Most of the scales are nationally standardizable, allowing 

comparability by sex and occupation code.  

In order to operationalize the interaction between job demands and job decision latitude 

and to measure "job strain", a categorical job strain variable using a "quadrant" definition is 

created (Landsbergis, Schnall, Schwartz, Pickering & Warren, 1994). Study participants are 

classified into 4 categories of job strain based on the median scores of the demand and decision 

latitude scale scores.   The quadrant definition of high strain, low strain, passive and active job 

categories, using national (US) median scores for decision latitude and demands are based on the 

following cutoff points: 1) decision latitude < 74 and physiological demands > 32 and 2) 

decision latitude < 72 and psychological demands > 30 (Landsbergis et al., 1994).  In this study 

we calculated and used the following median scores of cutoff points: decision latitude median 

score < 71 and a psychological demand score > 34. See Appendix D for copy of the JCQ and 

Appendix E for formulae for Job Content instrument scale construction. 

  Professional Practice Environment. Aspects of the professional practice environment 

for nurses were measured with the Nursing Work Index -Revised (NWI-R), (Aiken & Patrician, 
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2000). The NWI-R is a revised version of the Nursing Work Index, which in the original format 

was a 65 item questionnaire.  The revised version consists of 57 statements concerning aspects of 

the nursing work environment. Respondents are asked to indicate on a four point Likert-like scale 

ranging from strongly disagree to strongly agree the extent to which each statement is 

representative of their current work environment.  Four subscales have been developed: nurse 

autonomy, control over the practice setting, organizational commitment and nurse-physician 

relationships.  Buchan (2003) reported that as a hospital in the United Kingdom moved towards 

magnet status, scores on the NWI-R increased positively. Laschinger et al. (2001) described 

workplace empowerment, magnet hospital characteristics and job satisfaction levels in a Canadian 

hospital and found a positive relationship between empowerment and the magnet characteristics of 

autonomy, control over practice, organizational support and doctor-nurse relationships.  Some 

investigators have recently questioned the four factor structure of the NWI-R (Slater & 

McCormack, 2007) and raise concern about the evidence for a single underlying construct 

(Cummings, Hayduk & Estabrooks, 2006). Despite Kramer and Schmalenberg’s (2005) assertion 

that the NWI-R is outdated, it has been used in a number of studies and can provide quantifiable 

information about nurses’ perception of their professional practice environment.   

 Scores for the NWI-R items are reverse-coded, where higher scores indicate greater 

agreement that an organizational characteristic is present in the nurse’s current work situation 

(Lake, 2002).  The four factor subscales contain a variety of questions: autonomy (5 items), 

control over practice (7 items), nurse physician relationships (3 items,) and organizational support 

(10 items).  A mean score was used for interpretation of the scores in which 2.5 is the neutral 

midpoint on the 4-point response set. Aiken and Patrician (2000) reported the overall Cronbach’s 

alpha for the entire NWI-R as 0.96. The alpha level for each subscale was 0.75 for autonomy, 0.79 
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for control and 0.76 for relationships with physicians and 0.84 for organizational supports. See 

Appendix C for a copy of the NWI-R. 

Anthropometric and Clinical Measures. Waist circumference was measured to the nearest 

cm using a flexible anthropometric tape. Waist circumference was measured midway between 

the margin of the lowest ribs and the iliac crest, at the point of minimal inspiration. Participants 

were classified as abdominally obese if their waist circumference was 88 cm or greater (Janssen, 

Katzmarzyk & Ross 2002; Janssen, Katzmarzyk & Ross, 2004; Health Canada, 2004). Blood 

pressure was measured with the Bp TRU device (Beckett & Goodwin, 2005).  Consistent with 

the ATP III guidelines, hypertension was defined as a diastolic blood pressure equal to or greater 

than 85 mmHg or a systolic blood pressure equal to or greater than 130 mmHg. After 

participants rested for 5 minutes, 3 blood pressure readings were obtained with the Bp TRU 

device, which uses the traditional oscillometric technique. Body mass was measured to the 

nearest 0.5 kg using a standard physician’s weight scale, with the participant in light clothing 

(shoes removed), and height was measured using a stadiometer to the nearest cm. The body mass 

index (BMI) was calculated as weight (kg)/height (m)2. Participants were classified as 

underweight (BMI < 18.5 kg/m2), normal weight (BMI 18.5-24.9 kg/m2), overweight (BMI 25-

29.9 kg/m2) or obese (BMI ≥ 30 kg/m2) based on the criteria of Health Canada (2004).      

Serum Sampling. Using standardized hospital procedures, serum measures of 

triglycerides, high density lipoprotein cholesterol, high cholesterol/HDL ratio and blood glucose 

levels were obtained after a 12 hour fast and analyzed in accordance with standardized hospital 

protocols.  



 

 

  32

           Demographic and Information Form. We also collected other variables that may influence 

CVD risk.  These included age, income level, education status, marital status and type of nursing 

domain (i.e. direct care or non-direct care). 

Procedure 

      Ethics approval was obtained from Queen’s University Health Science Research Ethics Board 

for the original study. Participants of The Health Worker Study attended a pre-booked 20 minute 

interview session and written consent to participate was obtained.          

 Data Analysis.   Data were analyzed using version 15 of Statistical Package from Social 

Science (SPSS). Descriptive statistics were used to describe the sample and scale characteristics. 

Means, medians and standard deviations were calculated for continuous variables.  Cronbach’s 

alpha coefficients were calculated to determine the internal consistency reliability of the subscales 

of the JCQ and NWI-R. The influences of independent scale scores on cardiovascular risk 

variables were tested with Pearson r correlations. Cases with missing values for one or both of a 

pair of variables for a correlation coefficient were excluded from the analysis. Since each 

coefficient is based on all cases that have valid codes, the maximum information available was 

used in every calculation. This results in a set of coefficients based on a varying number of cases.  

Independent t-tests determined the mean differences in CVD risk variables across categorical 

variables.  For descriptive purposes, we examined bivariate analyses for associations or 

differences.   Following the bivariate analysis,  multivariable models were built for each CVD risk 

indicator using backward stepwise selection procedure using variables with correlations significant 

at p ≤  0.15. At each step, the variables with the weakest association were removed. This process 

continued until all non-significant variables were removed. Categorical variables were examined 

using analysis of variance (ANOVA). The 0.05 level of statistical significance was accepted.  
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Chapter 4 

Results 

 

Characteristics of the Sample 
      One hundred and forty-four individuals met the eligibility criteria for inclusion in the 

study. Data analysis was completed on all 144 participants. The mean age of participants was 

46.4 years and the majority of the sample were 46 years of age or older (52.1%, n = 75), married 

(75.7%, n = 109) and employed full time (63.9 %, n = 92).  One hundred and three (71.5%) 

worked in the direct care domain and 58.3 % had a diploma in nursing. Seventy-one percent 

reported pre-tax household incomes >75,000$. See Table 2. 
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Table 2    

 Sociodemographic Characteristics of the Sample (N= 144)   

Characteristic                                    N                                    % 

Age (years) 

   < 29     11     7.6 

   30-45    58   40.2 

   >46     75¹   52.1 

Marital Status 

   Married    109   75.7 

   Single     31     21.5 

Work Status 

   Full time    92               63.9² 

   Part time    52    36.1 

Pre tax household Income ($)  

    < 75,000                37               25.6 

     > 75,000    103                               71.5 

 Education 

   Diploma    84      58.3    

   Degree                                     56      38.8 

Work Domain 

   Direct care                        103    71.5 

   Non-direct care    41    28.5  
 

 

¹ Average age of RNs in Canada:  45.0 years ; hospital nurses: 43.4 years (CIHI, 2006) 

² Percentage of hospital nurses working full time in Canada:  56.3 % (CIHI, 2006) 

  Note:  Missing data in some categories due to non-response. 
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The prevalence of CVD risk factors among female nurses working in this sample was as 

follows:  56.3% (n = 81) had no risk factors, 32 (n = 22.2%) had one risk factor and 20 (n= 

13.9%) had two risk factors. The presence of metabolic syndrome (> 3 risk factors) within the 

sample was 7.7% (n = 11). The average waist circumference was 81 (SD 16.6) cm.  According to 

waist circumference categories:  47.9 % (n = 69) were categorized as normal weight, 17.4% (n = 

25) were classified as overweight and 34.7% (n = 50) were considered obese. Using Canadian 

Guidelines for Body Weight Classification (Health Canada, 2004) to calculate cardiovascular 

risk, 34.7% (n = 50) were at high or very high risk, 20% (n = 29) were at increased risk and 

45.2% (n = 65) were at least risk. See Table 3.    The most prevalent cardiovascular risk factors 

were: waist circumferences > 88cm (31.9%, n = 46) and systolic blood pressure readings > 130 

mmHg. (22.2%, n = 32) and diastolic blood pressure > 85 mmHg (15.3%, n = 22).  See Table 4 

for cardiovascular risk profiles.  
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Table 3   

 Anthropometric Measurements and Classification of CVD Risk 

 

N= 144              N            Percent (%) 

_____________________________________________________________________ 

Waist circumference categories ¹ 

   < 81 cm (normal weight)   69       47.9 

   81-87 cm (over weight)   25       17.4 

   > 88 cm (obese)    50       34.7      

 

BMI categories ² 

   Normal BMI 18.5-24.9 kg/m2  69                  47.9       

   Overweight     25-29.9 kg/m2  44                             30.6      

   Obese              30-34.9 kg/m2  31                             21.5                            

 
 Normal BMI 

18.5-24.9 kg/m2

Overweight  

25-29.9 kg/m2

 Obese class 1 

30-34.9 kg/m2

Waist circumference 

< 88cm 

Least risk 

65 (45.2 %) 

Increased risk 

25 (17.3%) 

High risk 

4 (2.7%) 

 

≥ 88cm 

 

Increased risk 

4 (2.7 %) 

High risk 

19 (13.1%) 

Very high risk 

27 (18.7%) 

 
  ¹ Reference: Health Canada (2004) 
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Table 4     

Cardiovascular  Risk Indicators  

Risk indicator Mean SD Median 

values 

Risk indicator n of sample with 
risk indicator 

Waist circumference (cm) 81.0 16.6 81.2 > 88 cm  46  (31.9%) 

 Systolic BP (mmHg) 118.0 16.6 115.0 ≥130 mmHg 32 ( 22.2%) 

Diastolic BP (mmHg) 75.20 9.6 73.0 ≥ 85 mmHg 22 (15.3%) 

Triglycerides level (mmol/l) 1.04 0.57  0.86 ≥  1.69 mmol/l 17 (11.8%) 

Fasting blood glucose(mmol/l) 5.06 0.65

 

5.00 ≥ 6.11 mmol/l 9 (6.3%) 

High density lipoprotein 

cholesterol (mmol/l) 

1.79 0.45 1.74 < 1.29 mmol/l 16 ( 11.1%) 

 

Total Cholesterol/HDL ratio¹ 

 

3.01 

 

1.00

 

3.02 

 

≥ 5.0 mmol/l 

 

18 (12.5%) 

 

¹ Reference: Heart & Stroke Foundation (2003) 
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 Job Characteristics  

           The means, standard deviation (SD) and reliability of study scales were computed.  See 

Table 5.  According to Nunnally & Berstein (1994), scales with internal consistency reliabilities 

above 0.80 are desirable, but 0.70 are considered reliable. Cronbach’s alpha scores for several of 

the subscales of the JCQ were low:  only two of the eight scales scored above 0.70. In particular, 

coworker support with a score of 0.28 and psychological job demands with a score of 0.32 were 

extremely low. The overall Cronbach’s alpha for the JCQ (48 questions) was 0.75. The mean 

scores in this sample were comparable to scores obtained in other female groups with the 

exception of physical job demands.  Nurses in this sample reported very high physical demand 

score (12.3 vs. 2.6) (Karasek et al., 1998).  Using the quadrant method as previously described, 

job characteristics of participants were categorized as follows: 33.3% (n = 48) passive job 

category, 23.1% (n = 33) high strain category, 21.5% (n = 31) in the active category, and 17.4% 

(n = 25) in the low strain category. Questions missed in the scales represent 4 % of the sample 

and were not eligible for job categorization. See Appendix F.  
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Table 5    

 Job Content Questionnaire Mean Scores, Reliabilities and Comparison 

Scales¹                                         Mean Scores         SD       Cronbach’s alpha                    Comparison ² 

                                                                                                                                                                  Mean        alpha 

Decision Authority             34.7               7.6                 0.63               28.1      0.72   

Skill Discretion             37.5           5.4         0 .74                      31.9       0.71 

Decision Latitude             72.4         11.4                  0.63       60.0       0.80 

Psychological Job Demands  36.3           5.3                  0.32               24.2     0.62   

Physical Job Demands 12.3           3.4                  0 .89                      2.6        0.79 

Job Insecurity               4.4           1.2                   0.48                       3.6       0.47 

Coworker Support             11.0           1.2                   0 .28                    13.2       0.81 

Supervisor Support                 10.8               1.3                    0.40                    12.8       0.81 

 

¹Scale ranges as follows: decision authority (12- 48), skill discretion (14- 48), physical job 
demands (5-20) , job insecurity (3- 9), coworker support ( 8-12), supervisor support ( 8-12), 
decision latitude (42-94) and psychological demands (20-48).   

Higher scores indicate greater decision authority, skill discretion, physical job demands, job 
insecurity, coworker support, etc.  

²All female group, variety of occupations (US) as comparison (Karasek et al., 1998) 
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Professional Practice Environment Characteristics    

 The professional practice environment was measured with the NWI - R. Neutral 

midpoint for the mean subscales is 2.5 on the 4 point scale; scores over 2.5 indicate more 

agreement that the scale item is present in the practice environment. Means subscale scores, in 

descending order, were as follow:   nurse/physician relationships, 2.78; autonomy, 2.64; 

organizational support, 2.63 and control over practice, 2.58. The internal consistency reliability 

scores of the NWI - R were above 0.70, with the exception of control over practice with a score 

of 0.67. The overall Cronbach's alpha for the entire NWI-R was 0.96. Verran, Gerber & Milton 

(1995) reported the following alpha coefficients for each subscale: 0.75 for autonomy, 0.79 for 

control, and 0.76 for relationships with physicians. See Table 6. 
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Table 6   

 Nursing Work Index (Revised) Mean Scores, Reliabilities and Comparisons 

 

       Current Study                      Comparison¹  

Scales                 Mean  SD   Alpha        Magnet²       Non Magnet³ 

Autonomy   2.64  0.49   0.72            3.10       2.64   

Control over Practice  2.58  0.44  0.67           2.79        2.34 

Nurse/Physician   2.78  0.53  0.84            3.13       2.78     

Organizational Support 2.63 0 .40  0.71             n/a               n/a 

_____________________________________________________________________ 

¹  Patrician & Aiken, 2000, magnet hospitals: nurses more satisfied with all aspects of their job 
compared with non-magnet hospitals. Magnet hospitals are known for attracting and retaining 
nursing staff, despite wide-spread nursing shortages.  

²  Upendieks, 2002. Magnet scores (n=144), 350-400 bed hospital, medical-surgical nurses. 

³  Upendieks, 2002. Non Magnet scores (n=161), 350-400 bed hospital, medical-surgical nurses. 

 

Note: 2.5 neutral midpoint on the 4 point scale, higher scores indicate more agreement subscale 
items are present in the current job situation. Values above 2.5 indicate agreement; below 2.5 
indicate disagreement (Lake, 2002) 

 

 

 

 

 

 



 

 

  42

 

 

Associations Between Work Characteristics and CVD Risk Indicators  

Objective 2 was to determine if there was a relationship between work characteristics and 

cardiovascular risk. Associations between cardiovascular risk variables and job characteristics as 

measured by the JCQ are summarized in Table 7. Positive associations were found between 

physical job demands and systolic blood pressure (r = 0.18, p = 0.02) and diastolic blood 

pressure (r = 0.25,   p = 0.002). Nurses who reported increased physical job demands had 

increased systolic and diastolic blood pressure readings.  



 Table 7    

Correlations Between Job Content Scores and CVD Risk Factors 

 

 

 

 

 

 

Decision 

Authority 

rho = 

p = 

Skill 

discretion 

rho = 

p = 

Decision 

latitude 

rho = 

p = 

Psychological 

job demands 

rho = 

p = 

Physical 

job demands 

rho = 

p = 

Job  

insecurity 

rho = 

p = 

Supervisor 

support 

rho = 

p = 

Coworker 

support 

rho = 

p = 

Waist 

circumference 

0.01 

0.85 

.053 

0.53 

-0.03 

0.67 

-0.09 

0.25 

-0.07 

0.37 

0.02 

0.73 

-0.14 

0.09 

-0.16 

0.05 

Systolic blood 

pressure 

-0.10 

0.22 

0.02 

0.78 

-0.05 

0.51 

-0.03 

0.68 

0.18 

0.02* 

0.07 

0.41 

-0.01 

0.82 

-0.05 

0.56 

Diastolic blood 

pressure 

-0.06 

0.47 

-0.002 

0.97 

-0.03 

0.72 

-0.07 

0.93 

0.25 

0.002* 

-0.02 

0.75 

0.08 

0.324 

-0.09 

0.26 

Fasting blood 

glucose 

-0.006 

0.94 

0.007 

0.93 

-0.05 0.12 

0.13 

-0.009 

0.91 

0.06 

0.44 0.51 

0.03 

0.66 

0.05 

0.49 

 



           Table 7 continued 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Decision 

Authority 

rho = 

p = 

Skill 

discretion 

rho = 

p = 

Decision 

latitude 

rho = 

p = 

Psychological 

job demands 

rho = 

p = 

Physical 

job demands 

rho = 

p = 

Job 

insecurity 

rho = 

p = 

Supervisor 

support 

rho = 

p = 

Coworker 

support 

rho = 

p = 

Triglyceride 0.03 

0.72 

0.08 

0.33 

0.05 

0.50 

0.02 

0.75 

0.08 

0.29 

-0.06 

0.45 

-0.06 

0.433 

-0.12 

0.14 

HDL -0.04 

0.33 

-0.07 

0.38 

-0.05 

0.49 

-0.15 

0.07 

-0.01 

0.87 

0.03 

0.71 

-0.003 

0.97 

0.04 

0.57 

Cholesterol/ 

HDL Ratio 

 

-0.09 

0.28 

0.01 

0.84 

-0.05 

0.51 

0.04 

0.56 

0.01 

0.81 

-0.05 

0.51 

-0.06 

0.47 0.38 

-0.07 

 



 

 

Correlations Between Professional Practice Environment Characteristics and CVD Risk 

Indicators 

Objective 3 was to determine the relationships between a professional practice 

environment characteristics and cardiovascular risk factors.  A negative association was found 

between autonomy and waist circumference (r = - 0.17, p = 0.04).  That is, as autonomy levels 

increased, waist circumference decreased. Autonomy was negatively associated with diastolic 

blood pressure (r = -0.17, p = 0.04) and systolic blood pressure measurements (r = -0.18, p = 

0.03).  Organizational commitment was negatively associated with systolic blood pressure (r = -

0.17, p = 0.04). Higher levels of commitment from the organization were associated with lower 

systolic blood pressure readings. Control over practice was positively associated with increased 

HDL levels (r = 0.17, p = 0.04). See Table 8.  

 

 

 

 

 

 

 

 

 



 

 

Table 8 

 Correlations Between NWI-R scores  and CVD Risk Factors  

 Autonomy Control over practice 

rho =  

Organization 

Commitment 

Nurse/physician 

rho =  relationship  

rho =  

p = 

rho =  p = p = 

  p = 

Waist 

circumference  

- 0.17 

0.04* 

 0.07 

 0.36 

   -0.01  0.04 

 0.82  0.61 

Systolic blood 

pressure 

 -0.18 

 0.03* 

 -0.09 

 0.26 

 -0.17  -0.09 

 0.04*  0.27 

Diastolic blood 

pressure  

 -0.17 

 0.04* 

 -0.08 

 0.29 

 -0.16  -0.11 

 0.06  0.18 

Fasting blood 

glucose   

 -0.07 

 0.39 

 -0.08 

 0.31 

 0.01  0.13 

 0.82  0.13 

Triglyceride   -0.10 

 0.23 

 0.01 

 0.86 

 0.04  0.06 

 0.60  0.46 

HDL  -0.02 

 0.75 

 0.17 

 0.04* 

 0.10  0.03 

 0.21  0.65 

Cholesterol/ 

HDL ratio 

0.14 

0.08 

-0.06 

0.45 

-0.05 0.02 

0.50 0.76 
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Associations Between Sociodemographic Variables and CVD Risk Indicators 

 

Diploma prepared nurses in comparison to degree prepared nurses had higher mean 

systolic blood pressure recordings (120 mmHg vs. 113 mmHg, p = 0.005).  Nurses in the  

 < $75,000 combined household income level had lower waist circumference measurements 

versus those in > $75,000 level (75.5 cm vs. 82.9 cm, p = 0.01). No other significant association 

between sociodemographic variables and cardiovascular risk was found. See Table 9. 



 

Table 9 

 Mean Differences in Cardiovascular Risk Indicator Values by Sociodemographic Variables 

 Waist C Systolic BP 

 

Diastolic BP 

 

Triglycerides 

 

Fasting BG HDL Cholesterol/ 

HDL ratio

 Mean  

value 

 (SD) 

P =  Mean            P= 

Value 

 (SD) 

Mean          P= 

Value 

(SD)  

Mean         P= 

value  

(SD) 

Mean         P= 

value  

(SD) 

Mean         P= 

value  

(SD) 

Mean         P= 

value  

(SD) 

Diploma 

 

Post-
diploma 

81.5 

(17.8)  

     
80.3 

(14.8)   

0.68 

     

121.0         0.005* 

 (16.4)           

113.2  

(14.8)   

76.5          0.06 

 (9.26)    

73.4 

 (9.91)   

1.10        0.10 

( 0.6) 

 0.94 

  (0.4)   

5.12         0.22 

 (0.6)         

4.96   

(0.6)   

1.81      0.46 

(0.4)  

1.76   

(0.3)  

5.26    0.24 

(0.9) 

4.86 

(0.9) 

Married 

 

Not 
Married 

81.8  

(14.6) 

         
78.0 

(22.2) 

0.25 117.1        0.29 

 (15.1)  

120.6  

(19.9)   

74.6         0.25 

 (9.3)   

  77.0  

 (10.3)  

1.03       0.85 

(0.5) 

1.06   

(0.5)    

5.05       0.68 

(0.6)   

5.11   

(0.6)   

1.82       0.13 

( 0.4) 

 1.68 

 (0.4) 

5.22   0.68 

(0.9) 

4.65 

(0.6) 

<75,000$ 

 

>75,000$ 

75.5 

(21.1)  

119.3       0.53 

(17.0) 

117.3   

(15.9) 

76.5        0.37 

 (10.0) 

74.8   

(9.4)    

0.93       0.10 

( 0.3) 

1.07         

(0.6)   

5.07     0.95 

(0.4)  

5.06   

 (0.6)   

1.82       0.62 

 (0.4)  

( 0.5) 

1.78            
82.9 

(14.3)   

0.01* 

 

4.94   0.45 

(0.7) 

5.5 

(0.9) 



Table 9 continued 

 Waist C Systolic BP 

 

Diastolic BP 

 

Triglycerides 

 

Fasting BG HDL Cholesterol/ 

HDL ratio

 Mean 

 Value 

 (SD) 

P =  Mean            P= 

Value 

 (SD) 

Mean       P= 

Value 

(SD) 

Mean         P= 

value  

(SD) 

Mean         P= 

value  

(SD) 

Mean         P= 

value  

(SD) 

Mean        P= 

value  

(SD) 

Direct care 

 

 

Non-direct 

80.7 

(16.4) 
 
 

80.0 
(17.1) 

0.69 117.8         0.82 

( 15.7) 

 

118.5  

 (17.6)   

75.4         0.87 

 (9.5)   

 

 75.1  

 (9.5)   

1.04       0.98 

 (0.6) 

 

1.04  

 (0.4)  

5.08     0.60 

(0.6)  

 

5.02  

(0.5)   

1.79     0.930 

(0.4) 

 

1.78   

 (0.4)       

 

5.10   0.91 

(0.9) 

 

5.12 

(0.9) 

Full time 

 

 

Part time  

79.5 

(17.1) 

 

83.5 

(15.6) 

0.16 118.2      0.78 

(16.0)    

117.5 

(16.7)    

75.9     0.29 

(19.3) 

 

74.1  

(8.2)   

1.01        0.46 

 (0.5)  

 

1.08   

 (0.6)  

5.06      0.92 

(0.5)   

 

5.07   

(0.7)   

1.83     0.14 

(0.4) 

 

1.71 

(0.4)   (0.9) 

 5.03   0.36 

(0.9) 

5.18 

 

 



 

Multivariate Analysis: Associations Between Work and Professional Practice Environment 

Characteristics and CVD Risk Indicators 

As previously described, for each cardiovascular risk factor, all variables that were 

associated with the outcome of interest at a p < 0.15 level were entered into the model.  Using a 

backwards stepwise regression technique variables that were not significant at p < 0.05 were 

removed.  The final models are presented in Table 10.  Higher age, low levels of autonomy and 

higher family income bracket accounted for 22% of the variance in waist circumference (p < 

0.001).  Higher age and higher physical demands accounted for 17% of the variance in systolic 

blood pressure, and 16% of the variance in diastolic blood pressure. Marital status was 

negatively associated with HDL in that nurses who were not married (i.e., single, divorced) had 

HDL readings 0.13 lower than those who were married. Higher cholesterol/HDL ratios were 

positively associated with nurses who worked part-time in comparison to those nurses who 

worked fulltime.  

An independent t-test was preformed on variables and the presence or absence of 

metabolic syndrome. Decision authority was weakly associated with metabolic syndrome 

presence. The sample size was small (n = 11) and the odds ratio was 0.9 (CI 95%, 0.8-1.0).  
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Table 10    

Summary of Linear Regression Models: The correlations between job and professional practice 

environment characteristics, sociodemographic variables and cardiovascular risk indicators  

 

Variable 

 

Age 

Autonomy 

Control 

Org commitment 

Physical demands 

Income(0=<75$,1=>75) 

Marital (0=married,1=not) 

Job status (1=FT , 2=PT) 

p-value of model 

R-square 

WC 

 

0.54 

-4.8 

 

 

 

6.1 

 

 

<0.001 

0.22 

 

 

SBP 

 

0.62 

 

 

-0.45ª 

0.87 

 

 

 

<0.001 

0.17 

 

DBP 

 

0.31 

 

 

 

0.84 

 

 

 

<0.001 

0.16 

FBG 

 

0.02 

 

 

 

0.03 

 

 

 

<0.001 

0.18 

HDL 

 

 

 

0.18 

 

 

 

-0.13 

 

<0.001 

0.04 

CHOL/R 

 

 

-0.30 

 

 

 

 

 

0.33 

<0.001 

0.04 

 

 

Note: All variables listed were statistically significant (p= <0.05 minimum), unless otherwise 

noted. Higher scores represented increased perception of variable in work environment. WC= 

waist circumference, SBP= systolic blood pressure, DBP= diastolic blood pressure, FBG = 

fasting blood glucose, HDL= high density lipoprotein, CHOL/R= cholesterol-HDL-ratio. ª p= 

0.06 
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Chapter 5 

Discussion 

 

 The findings from this study show that, independent of age, there are significant 

associations between psychological and physical work characteristics and cardiovascular risk in 

female hospital nurses. In this cohort of nurses high physical job demand scores were associated 

with increased systolic  and diastolic  blood pressure readings. Karasek et al. (1998) reported 

physical job demand scores for North American women as 2.6, whereas, our scores were 12.3. 

However, when comparing our physical job demand scores to nurses’ aid scores (15.1) and 

nurses’ scores (13.3) in a recent Canadian study of rural nursing homes, they are comparable 

(Morgan, Semchuk, Stewart & D’Arcy, 2002). The physical demand scale of the JCQ assesses 

the “physical pace of work” and “physical strength demands of work”, thus this higher score is 

likely reflecting these demands.  The nursing work environment often requires a physically 

demanding pace that entails lifting, stretching, bending and excessive walking. One of the most 

frequent types of injuries for nurses is musculoskeletal injuries caused by lifting; fatigue and 

work overload (Alamgir, Cvitkovich, Yu & Yassi, 2007; Tann, 1991). The National Survey of 

the Work and Health of Nurses (NSWHN, 2005) reported high physical job demands scores 

were associated with poor general health, and with nurses who had absences of > 20 days from 

their job.  

 Within the next few years, the average age of nurses in Ontario will reach 55, when 

many nurses traditionally retire. Retention of nurses beyond their forecast retirement age will be 
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important. Decreasing cardiovascular risk by redesign of work environments in combination with 

enhancing the strength and fitness of nurses would better prepare the workforce to meet the 

physical demands of nursing.   

 In this study, we also explored the associations between professional practice 

environment characteristics and CVD risk. A few studies have examined the relationships 

between control and autonomy and nurses’ health complaints and found associations between 

depression, absenteeism and the professional practice environment (Fielding & Weaver, 1994; 

Fox, Dweyer, & Ganster, 1993). “Magnet designation” recognizes health care organizations that 

have structure and processes which support the very best nursing care.The mean scores in our 

study for autonomy, control over practice and organizational support were similar to published 

non-magnet scores (Aiken & Patrician, 2000). We found significant associations between 

increased levels of nurse autonomy with decreased waist circumference measurements and 

decreased systolic and diastolic blood pressure readings. Autonomy and control over practice 

have been identified as core elements of a professional nursing practice model (Havens & Aiken, 

1999).  Nurses in the hospital setting, in comparison to nurses who work in the community 

setting, report lower levels of autonomy and control and low levels of control are associated with 

poorer levels of mental and physical health among female nurses ( Health Canada & CIHI, 

2005).   Working conditions that limit nurses’ autonomy or control over their practice have been 

consistently identified as the primary reason why nurses leave the profession (McCloskey, 1990; 

Singleton & Nail, 1994). Additionally, nurses who felt strong commitment from the organization 

had lower levels of systolic blood pressure. Organizational commitment has been described as 

“organizational climate” or how employees perceive the environment. Thus in this sample, 

nurses perception of control, autonomy and support were associated with CVD risk indicators, 
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independent of age.  These findings support the hypothesis that the strong professional practice 

environments are an important work characteristic to support both the psychological and physical 

health of nurses.      

 Karasek’s definition of job strain (high demand, low control) was not associated with 

cardiovascular risk in this cohort of nurses. There was equitable distribution across the 4 job 

categories with the highest percentage of nurses (33.3%) in the passive job category (low 

demands and low decision latitude). The results are very similar to 2 other studies:  Lee et al. 

(2002) reported 32.1% of nurses in the passive job category and Spence-Laschinger et al. (2001) 

reported 20.8% of  nurses in passive job category.  Our results are not consistent with the 

majority of previous reports among men that support a relationship between job strain and 

cardiovascular risk.   Our results are consistent with those reported by Riese et al. (2000), Lee et 

al. (2000) and Riese et al. (2004) that showed no link between traditional measures of 

psychosocial job strain in female nurses and indicators of cardiovascular risk. Our analysis 

suggests that the professional characteristics of nurse’s work as measured with a nurse- sensitive 

measure, in comparison to traditional job strain measures, may better reflect the presence or 

absence of job strain characteristics.  It is interesting to note in this study that some of the JCQ 

subscales demonstrated poor internal consistency, in particular “psychological job demands”.   

While some job characteristics may be common across different work settings and positions, 

others may not.   Measures that capture the unique “work strain” characteristics of nurse’s 

professional work and environment would be beneficial.   

In this sample of nurses, the overall prevalence of metabolic syndrome (as classified by 

the National Cholesterol Education Program Adult Treatment Panel III) was 7.7%, lower than 

that reported in the literature. This may be related to two factors.  First, we had a homogeneous 
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sample of working women, predominantly Caucasian, with a mean age of 46.4 years.  Secondly, 

individuals volunteered for participation in the study. Women who may be concerned or self-

conscious about their health or weight may not have volunteered as readily. If our sample is 

biased, it would suggest that the prevalence of metabolic syndrome in this group of working 

women is an underestimate.  However, despite the apparent low prevalence of metabolic 

syndrome, the prevalence of other cardiovascular risk factors is concerning.  According to The 

Canadian Guidelines for Body Weight Classification of Risk (2004), 54.8% of the nurses are at 

increased risk for CVD.   High waist circumferences, a measure of abdominal and visceral 

obesity, were the most prevalent risk factor.  Research evidence clearly supports that high waist 

circumferences are strongly associated with CVD risk (Janssen, Katzmarzyk & Ross, 2002).  

Zhang et al. (2008) analyzed 16 year follow up data from the Nurses’ Health Study in the US to 

examine the associations between abdominal obesity and all cause, cardiovascular and cancer 

mortality.  After controlling for BMI and known potential confounders, anthropometric measures 

of abdominal obesity were strongly and positively associated with CVD mortality.   There are 

many factors, particularly so in nurses’ work and life, that may contribute to increased deposition 

of abdominal fat that require further research and understanding – shift work, stress, dietary 

patterns and intake, and physical activity levels. 

The characteristics of study participants were similar to those of nurses employed at other 

sites in Canada. In our study sample, the average age was 46.4 years ( 52% of our sample were 

over 46 years), 64 % were employed full time and  59% were diploma prepared.  In the NHSWN 

(2005), the average age was 44.3 years and 60% of nurses were employed full time. In 2006, 

CIHI released workforce trends for RNs in Canada and reported the average age of RNs as 45.0 

years. More than one-fifth (20.8%) of the RN workforce in Canada was 55 years or older in 
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2006.  The proportion of RNs with a degree (i.e. baccalaureate, master’s or doctorate) as their 

highest education in registered nursing also increased, from 30.9% in 2003 to 35.8% in 2006 

(CIHI, 2006). The NHSWN (2005) reported that 61% of nurses had taken time off during the 

past year for health reasons and the average number of days taken was 14.5 days per nurse. 

These characteristics, specifically age, need to be considered when planning of workplace 

policies. In our study, increasing age was associated with increased cardiovascular risk.  Twenty 

two percent of the variance in waist circumference was accounted for by age and work place 

characteristics, implying that as nurses age we have an opportunity to enhance cardiovascular 

health through health promotion strategies that are age appropriate and gender sensitive.  Where 

people work and live influences nutrition, physical activity and thus health (Spence et al., 2006).  

        For many Canadian nurses, hospital work is potentially physically and psychologically 

stressful.   Nurses are often faced with the need to provide a much greater volume and intensity 

of care than they are able to deliver.  This coupled with professional and personal expectations of 

practicing in accordance with professional practice standards creates added burden. There is a 

growing body of literature suggesting that certain workplace characteristics are associated with 

physical and mental health problems among nurses (Sullivan, Kerr & Ibrahim, 1999; O’Brien-

Pallas et al., 2004; Health Canada & CIHI, 2005).  However, as previously articulated in the 

background literature review, there is a limited understanding of the specific job and work 

environment characteristics that contribute to poor health, and in particular cardiovascular health.  

This gap in knowledge is becoming increasingly important as the nursing workforce ages and the 

need to provide a healthy workforce and work environment are crucial links to the provision of 

quality patient care and optimal patient outcomes (Estabrooks et al., 2005; Tourangeau, 2008). 
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Given the increasing concern about patient safety and the complex and stressful nature of 

acute care hospital environments, there is a strong need to understand the work setting of nurses.  

While Karasek’s model did capture the physically demanding nature of the nursing work 

environment, it does not appear to capture the stressful psychosocial work of nurses. We need to 

consider the specific work stress profile of nurses. In our study there was fairly equitable 

distribution across the 4 traditional job categories.  To better understand job strain it would be 

worthwhile to explore the nurse and work characteristics that contribute to job strain.  One may 

argue that low levels of control in combination with high job demands (job strain) is not 

unexpected in nursing practice and thus less stressful as nurses expect to cope with high patient 

acuity, patient suffering, moral distress and hierarchical organizations.  Another important factor 

that was not addressed in this study is the influence of home demands and the combined effects 

of work strain.  Conditions at home may give rise to what has been called the second shift: child 

care, household duties and other caregiver roles that women often carry out after their traditional 

paying job is over.  

In summary, the findings from this study support the hypothesized relationships between 

stressful workplace characteristics and cardiovascular health.   See Figure 2. 
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Implications 

The implications of an aging nurse workforce have been explored by several authors 

(Buerhaus, Staiger & Auerbach, 2003; O’Brien- Pallas, Duffield & Alksins, 2005). Creating 

healthy, sustainable workplaces for nurses requires an understanding of their workplace and how 

work impacts their health. This will be particularly important for older nurses who are engaging 

in physically demanding work. Likewise we need to acknowledge the importance of creating 

appealing and attractive workplaces for younger nurses and for supporting the work and home 

balance for mid career nurses.  This analysis has generated potentially useful information that 

could be used for the planning of workplace policy to support nurses’ health. Workplace policy 

needs to address contributors to the development of cardiovascular risk for working women.  

Limitations 

  Caution should be used when interpreting the results of this study. The use of 

convenience sampling and recruitment of participants from two hospital sites limits the 

generalizability of the findings beyond the sample. Due to self-selection, there could be the 

potential for a sample bias, with this self-selection likely underestimating the outcomes of 

interest. Due to the cross-sectional nature of this study, we cannot determine long term impact of 

work characteristics on CVD risk, nor can we determine causality.  This study contained no 

information on home situations (child care, household duties) of participants. When considering 

the effects of job strain on women’s health it is important to also consider the interaction 

between work and home stress. This is important as women are much more likely than men to 

have “double exposure”, which is the combined impact of domestic and workplace 
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responsibilities.   Finally, information on important individual modifiable cardiovascular risk 

factors – physical activity, tobacco use and dietary habits – were not used in this analysis.  

Further study could determine if nurses who engage in healthy habits are better able to cope with 

the stressful nature of hospital work. 

Conclusion  

The promotion of heart health and the prevention of CVD can only be accomplished with 

attention to the realities of women’s multiple roles within society, the family, the workplace and 

the community. Female nurses, in particular front line 24/7 acute care hospital nurses are at risk 

due to the exhausting, unpredictable work they perform in an stressful and complex work 

environment. This study demonstrated that the prevalence of CVD risk factors in nurses was 

high and associated with aspects of the work environment. Continuing to determine factors that 

prevent or minimize heart disease through greater understanding of workplace health and risk 

factors will be important.  These findings highlight the need for healthcare organizations to 

consider:  (1) creation of quality practice environments that emphasize increased workplace 

autonomy, address physical workload issues and show high levels of commitment to employees 

and (2) development of lifestyle programs and supports to optimize the physical and emotional 

health of nurses to meet the expected and important demands, of hospital patient care.                
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Appendix A 

Nursing Work Index- Revised 

 

Present in Current Job  

Strongly 

Agree Agree Disagree

Strongly 

Disagree 

1. Adequate support services allow me to 

spend time with my patients. 1 2 3 4 

2. Physicians and Nurses have good working 

relationships. 1 2 3 4 

3. A good orientation program for newly 

employed nurses. 1 2 3 4 

4. A supervisory staff that is supportive to 

nurses. 1 2 3 4 

5. A satisfactory salary. 1 2 3 4 

6. Nursing controls its own practice. 1 2 3 4 

7. Active in service/continuing education 

programs for nurses. 1 2 3 4 

8. Career development/clinical ladder 

opportunity. 1 2 3 4 

9.  Opportunity for staff Nurses to participate 

in policy decisions. 1 2 3 4 

10.  Support for new and innovative ideas 

about patient care. 1 2 3 4 

11.  Enough time and opportunity to discuss 

patient care problems with other nurses. 1 2 3 4 

12.  Enough registered Nurse son staff to 

provide quality patient care. 1 2 3 4 

13.  A nurse manager who is a good manager 

and leader. 1 2 3 4 

14.  A chief nursing officer is highly visible 1 2 3 4 
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and accessible to staff. 

15.  Flexible or modified work schedules are 

available. 1 2 3 4 

16.  Enough staff to get work done. 1 2 3 4 

17.  Freedom to make important patient care 

and work decisions. 1 2 3 4 

18.  Praise and recognition for a job well done. 1 2 3 4 

19.  Clinical nurse specialist who provide 

patient care consolidation. 1 2 3 4 

20.  Team nursing as the nursing delivery 

system. 1 2 3 4 

21.  Total patient care as the nursing delivery 

system. 1 2 3 4 

22.  Primary nursing as the nursing delivery 

system. 1 2 3 4 

23.  Good relationships with other departments 

such as housekeeping and dietary. 1 2 3 4 

24.  Not being placed in a position of having to 

do things that are against my nursing 

judgment. 1 2 3 4 

25. High standards of nursing care are 

expected by the administration. 1 2 3 4 

26.  A chief nursing executive is equal in 

power and authority to other top-level hospital 

executives. 1 2 3 4 

27.  Much teamwork between Nurses and 

doctors. 1 2 3 4 

28.  Physicians give high-quality medical-care. 1 2 3 4 

29.  Opportunities for advancement. 1 2 3 4 

30.  Nursing staff is supported in pursuing 

degrees in nursing. 1 2 3 4 
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31.  A clear philosophy of nursing pervades the 

patient care environment. 1 2 3 4 

32.  Nurses actively participate in efforts to 

control costs. 1 2 3 4 

33. Working with Nurses who are clinically 

competent. 1 2 3 4 

34.  The nursing staff participate in selecting 

new equipment. 1 2 3 4 

35.  A nurse manager backs up the nursing 

staff in decision making even if the conflict is 

with a physician. 1 2 3 4 

36.  An administration that listens and 

responds to employee concerns of Nurses. 1 2 3 4 

37.  An active quality-assurance program. 1 2 3 4 

38.  Staff Nurses are involved in the internal 

governance of the hospital (e.g., practice and 

policy committees). 1 2 3 4 

39.  Collaboration (joint practice) between 

Nurses and physicians. 1 2 3 4 

40.  A preceptor program for newly hired 

Registered Nurses. 1 2 3 4 

41.  Nursing care is based on a nursing rather 

than medical model. 1 2 3 4 

42.  Staff Nurses have the opportunity to serve 

on hospital and nursing committees. 1 2 3 4 

43.  The contributions that Nurses make to 

patient care are publicly acknowledged. 1 2 3 4 

44.  Nurse managers consult with staff on daily 

problems and procedures. 1 2 3 4 

45.  The work environment is pleasant, 

attractive, and comfortable. 1 2 3 4 
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46.  Opportunity to work in a highly 

specialized unit. 1 2 3 4 

47.  Written up-to-date nursing care plans for 

all patients. 1 2 3 4 

48.  Patient assignments foster continuity of 

care (I.e., the same nurse cares for the patient 

from one day to the next). 1 2 3 4 

49.  Regular, permanently assigned staff 

Nurses never have to float to another unit. 1 2 3 4 

50.  Staff Nurses actively participate in 

developing their work schedules (I.e. what 

days they will work; days off, etc.). 1 2 3 4 

51.  Standardized policies, procedures, and 

ways of doing things. 1 2 3 4 

52.  Use of nursing diagnoses. 1 2 3 4 

53.  Floating, so that staffing is equalized 

among units. 1 2 3 4 

54.  Each nursing unit determines its own 

policies and procedures. 1 2 3 4 

55.  Use of a problem-oriented medical record. 1 2 3 4 

56.  Working with experienced Nurses who 

"know" the hospital. 1 2 3 4 

57.  Nursing care plans are verbally transmitted 

from nurse to nurse. 1 2 3 4 
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Appendix B 

Job Content Questionnaire Rev1.5 (10/96) 

* questions excluded in shorter the "Framingham Version "of the JCQ (27 questions)  
# JCQ questions added (to the Q.E.S.) at the time of the development of the original JCQ  
(v. 1.1) in 1985 
 
D. L. = Decision Latitude=Skill Discretion + Decision Authority.  

S. D. = Skill Discretion (Q3, 4, 5, 7, 9, 11; IV-5§)  

1. Q3 "learn new things"  

2. Q4 "repetitive work"  

3. Q5 "requires creative"  

4. Q7 "high skill level"  

5. Q9 "variety"  

6. Q11 "develop own abilities"  

D. A. Decision Authority (Q6, 8, 10)  

1. Q6 "allows own decisions"  

2. Q8 "little decision freedom  

3. Q10 "lot of say"  

*M. D. =Macro-level Decision Authority (Q12, 13a, 13b, 14, 15, 16, 17, 18)  

2. *Q13A "significant influence in group"#  

3. *Q13B "democratic group"#  

4. *Q14 "some influence/company"#  

7. *Q17 "union influence/company"#  

8. *Q18 “have union influence”# 

Ps. D. = Psychological Job Demands (Q19, 20, 22, 23, 26, 27, 28, 29, 32)  

1. Q19 "work fast"  

2. Q20 "work hard"  

3. Q22 "no excessive work"  

4. Q23 "enough time"  

5. Q26 "conflicting demands" "  

6. Q27 “intense concentration” 

7. Q28 “tasks interrupted” 
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8. Q29 “hectic job” 

9. Q32 “wait on others”# 

Ph. D. = Physical Job Demands (Q21, 24, 25, 30, 31)  

1. Q21 "much physical effort"  

2. Q24 "lift heavy loads" #  

3. Q25 "rapid physical activity" #  

4. Q30 "awkward body position" #  

5. Q31 "awkward arm positions" #  

J. I. =Job Insecurity (Q34, 37, 38)  

1. Q34 "job security"  

2. *Q37 "career possibilities" #  

3. *Q38 "my skills valuable" #  

*S. S. =Supervisor Social Support (Q48, 49, 50, 51, 52)  

1. *Q48 "supervisor is concerned"  

2. *Q49 "supervisor pays attention"  

3. *Q50 "hostile supervisor" #  

4. *Q51 "helpful supervisor"  

5. *Q52 "supervisor good organizer"  

*C. S. =Coworker Social Support (Q53, 54, 55, 56, 57, 58)  

1. *Q53 "coworkers competent"  

2. *Q54 "coworker interest in me"  

3. *Q55 "hostile coworkers" #  

4. *Q56 "friendly coworkers"  

5. *Q57 "coworkers work together"#  

6. *Q58 "coworkers helpful"  
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Appendix C 

Formulas for job content instrument scale construction 

 

Skill Discretion = [Q3 + Q5 + Q7 + Q9 + Q 11 + (5-Q4)] × 2  

Decision Authority = [Q6 + Q10 + (5-Q8)] × 4  

Decision Latitude = Skill Discretion + Decision Authority  

Psychological Job Demands = [(Q19 + Q20) × 3 + (15-(Q22+Q23+Q26)) × 2]  

Physical Exertion (FR) = [Q21 + Q24 + Q25]  

Physical Isometric Loads = [Q30 + Q31]  

Physical Job Demand = [Q21 + Q24 + Q25 + Q30 + Q31]  

Job Insecurity = [Q33 + Q36 + (5-Q34)]  

Supervisor Support = [Q48 + Q49 + Q51 + Q52]  

Coworker Support = [Q53 + Q54 + Q56 + Q 58]  
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Appendix D 

Job Strain Categories (High Strain, Low Strain, Passive, Active) and CVD risk Indicators  
 
 
 

 Mean SD Min Max p 

Waist C 
 

High   (33) 

Low   (25) 

Passive  (48) 

Active  (31) 

 

82.3 

83.6 

77.7 

83.0 

 

16.2 

13.2 

20.0 

14.2 

  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

36 

33 

28 

41 

 

114 

105 

114 

105 

 

 

0.37 

 

Systolic BP 

   High 

   Low 

   Passive 

   Active 

 

81.1 

118.5 

118.1 

121.1 

  

93 

98 

88 

90 

 

14.6 147 

166 

162 

169 

 

 

18.0 

14.7 

0.40 

18.7 

 Diastolic BP 

   High 

   Low 

   Passive 

   Active 

 

 

74.8 

75.1 

74.0 

77.3 

 

 

7.6 

11.1 

9.5 

9.9 

  

58 89  

59 100 

59 104 

60 100 

0.51 
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Appendix E 

Job Strain Categories (High Strain, Low Strain, Passive, Active) and CVD risk Indicators 
(continued) 
 

 

  Mean SD Min Max p 

Fasting BS  
 

   High   (33) 

   Low   (25) 

   Passive  (48) 

   Active  (31) 

 

5.02 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.96 

5.09 

5.15 

    

0.6 3.8 

3.9 

3.7 

4.0 

7.3 

6.0 

8.7 

7.3 

 

0.4 

0.7 

0.6 

0.70 

Triglyceride   

   High 

   Low 

   Passive 

   Active 

 

1.03 

1.19 

1.02 

1.01 

 

0.6 

0.6 

0.5 

0.5 

 

3.19 

3.29 

3.10 

2.96 

 0.43 

0.50 

0.44 

0.35 

 

0.63 

Cholesterol/HDL ratio 

   High 

   Low 

   Passive 

   Active 

 

1.03 

1.19 

1.02 

1.01 

 

0.6 

0.6 

0.5 

0.5 

   

0.43 3.19  

0.50 3.29 

0.44 3.10 

0.35 2.96 

 

0.63 
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Appendix F 

    Independent t-tests of Categorical Variables and Presence/Absence of Metabolic Syndrome 

 

 

 

 

 

p Variable  Metabolic syndrome N Mean SD 

Age no 

yes  

132 

11 

46.6 9.5 

4.3 

 

43.7 0.30 
 Skill discretion  no 

yes 

131 

11 

35.0 5.5 

4.3 

 
 

 
36.5 0.50 

Decision Authority no  

yes  

131 

11 

37.5 7.3 

9.8 

 

36.5 0.04* 

Decision Latitude  no  

yes  

126 

10 

72.8 11.3 

12.0 

 

67.0 0.12 

Psychological job demands  no  

yes  

132 

11 

36.2 5.4 

4.2 

 

37.6 0.48 

Job insecurity  no  

yes  

132 

11 

4.4 1.2 

1.3 

 

4.6 0.60 

Supervisor support  no  

yes  

130 

10 

10.9 1.2 

1.7 

 

10.3 0.17 

Coworker support  no  

yes  

130 

10 

11.1 1.2 

0.95 

 

11.0 0.85 

Control over practice  no  

yes  

127 

10 

2.60 0.42 

0.41 

 

2.40 0.19 

Autonomy  no 

yes 

131 

11 

2.62 

2.79 

0.43 

0.41 

 

0.28 

Organizational no 

yes 

128 

11 

2.64 

2.47 

0.39 

0.40 

 

0.17 Commitment  

RN/Physician no 129 2.78 0.54  

Relationship  yes 11 2.77 0.38 0.95 
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Appendix G 

 

Final Logistic Regression Model: Metabolic Syndrome Risk Factors > 3 (yes, no) 

 

 

 Coefficient Significance Odds Ratio 

(95% CI) 

Decision Authority - 0.089 p = 0.05 OR 0.9  (0.8,  1.0) 

 

Chi-square for the model was 4.00, p = 0.045, Cox & Snell R square = 0.29 

The logistic regression analysis revealed that only decision authority had a weak association with 

the prevalence of metabolic syndrome (p = 0.05). 
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Appendix H 

Linear Regression Model: Waist Circumference, Selected Job Content & Professional Practice 

Environment and Demographic Predictors  

Waist Circumference   Summary (R2 = .236) 

All predictors less than p =0.15 

Coefficient 95% CI p-value 

Constant 84.94 52.0,117.8 <0.001 

Age 

Autonomy 

Income 

Supervisor support 

Coworker support 

0.53 

-4.61 

6.54 

-0.81 

-1.28 

0.2, 0.8 

-10.1, 0.9 

0.6, 12.4 

-2.7, 1.1 

-3.3, 0.7 

<0.001 

0.10 

0.03 

0.41 

0.21 

 

Waist Circumference  Summary (R2 = .218) 

Final Model  

Coefficient 95% CI p-value 

Constant 61.8 42.5, 81.1 <0.001 

Age    

Autonomy 

Income  

0.54 

-4.8 

6.18 

0.2, 0.8 

-10.1, 0.06 

0.4 ,11.9 

 

<0.001 

0.05 

0.03 

CI = Confidence Interval 
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Appendix I 

Linear Regression Model: Diastolic Blood Pressure, Selected Job Content & Professional 

Practice Environment and Demographic Predictors  

 

Diastolic BP   Summary (R2 = .179) 

All predictors less than p =0.15 

Coefficient 95% CI p-value 

Constant 63.65 45.7, 81.5 <0.001 

Age 

Autonomy 

Physical job demands  

Organizational commitment  

Education 

0.29 

-1.46 

0.69 

-2.44 

-0.16 

0.1, 0.4 

-10.1, 0.9 

0.2, 1.1 

0.2, -6.5 

-3.4, 3.1 

<0.001 

0.35 

0.005 

0.24 

0.92 

Diastolic BP  Summary (R2 = .163) 

Final Model  

Coefficient 95% CI p-value 

Constant 50.32 40.6, 60.0 <0.001 

Age    

Physical job demands  

0.31 

0.84 

 

0.1, 0.4 

0.4, 1.2 

 

<0.001 

<0.001 

CI = Confidence Interval 
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Appendix J 

Linear Regression Model: Systolic Blood Pressure, Selected Job Content & Professional Practice 

Environment and Demographic Predictors  

 Systolic BP             Summary (R2 = .191) Coefficient 95% CI p-value 

Constant 

All predictors less than p =0.15 

108.86 77.5, 140.1 <0.001 

Age 

Autonomy 

Physical job demands  

Education 

Organizational Commitment  

0.54 

-3.23 

0.70 

-2.95 

-3.23 

0.5, 0.8 

-8.6, 2.1 

-0.1, 1.54 

-8.7, 2.8 

-12.8, 1.5 

<0.001 

0.23 

0.10 

0.31 

0.12 

 

Systolic BP  Model      Summary (R2 = .175) Coefficient 95% CI p-value 

Constant 

Final Model 

96.6 69.5, 121.8 <0.001 

Age 

Organizational Commitment  

Physical job demands 

0.62 

-6.45 

0.87 

 

0.3, 0.8 

-13.2, 0.30 

0.11, 1.6 

 

<0.001 

0.06 

0.02 

 

CI = Confidence Interval 
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Appendix K 

Linear Regression Model:  Fasting Blood Glucose levels and Selected Job Content & Professional 

Practice Subscales and Demographic Predictors   

Fasting Blood Glucose   Summary (R2 =.139 ) Coefficient 95% CI p-value 

Constant 

All predictors less than p =0.15 

3.05 2.1, 4.0 <0.001 

Age 

Physical job demands  

Nurse/Physician relationship 

0.02 

0.04 

0.16 

0.11, 0.3 

0.01, 0.07 

-0.04,0.3 

<0.001 

0.01 

0.11 

 

  

Fasting Blood Glucose Model  Summary (R2 =.189 ) Coefficient 95% CI p-value 

Constant 

Final Model 

3.50 2.78, 4.21 <0.001 

Age 

Physical job demands  

0.02 

0.03 

 

0.12, 0.34 

0.005, 0.06 

 

<0.001 

0.02 

 

CI = Confidence Interval 
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Appendix L 

Linear Regression Model: Triglycerides and Selected Job Content &Professional Practice 

Subscales and Demographic Predictors 

Triglycerides    Summary (R2 =.079 ) Coefficient 95% CI p-value 

Constant 

All predictors less than p =0.15 

0.88 -0.12, 1.8 0.086 

Age 

Coworker support 

Education 

Income 

0.01 

-0.04 

-0.81 

0.10 

0.007, 0.02 

-0.1, 0.035 

-0.2, 0.1 

-0.1, 0.3 

0.01 

0.27 

0.43 

0.34 

 

 

Triglycerides Model    Summary (R2 =. 059) Coefficient 95% CI p-value 

Constant 

Final Model 

0.36 -0.09, 0.005 0.86 

Age 

 

0.01 

 

0.005, .02 

 

0.004 

 

CI = Confidence Interval 
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Appendix M 

Linear Regression Model: HDL and Selected Job Content & Professional Practice Subscales and 

Demographic Predictors 

 

HDL     Summary (R2 =.056 ) Coefficient 95% CI p-value 

Constant 

All predictors less than p =0.15 

1.77 0.7, 2.8 0.001 

Age 

Psychological job demands  

Control 

Marital status 

0.000 

-0.009 

0.14 

-0.12 

-0.008,0.009 

-0.02, 0.006 

-0.4, 0.3 

-0.3, 0.05 

0.97 

0.23 

0.14 

0.17 

 

 

HDL  Model    Summary (R2 =. 045) Coefficient 95% CI p-value 

Constant 

Final Model 

1.33 0.8, 1.8 <0.001 

Control 

Marital status 

0.18 

-0.13 

0.008, 0.36 

-0.3, 0.05 

0.04 

0.15 

CI = Confidence Interval 
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Appendix N 

Linear Regression Model: Cholesterol/HDL ratio and Selected Job Content & Professional 

Practice Subscales and Demographic Predictors 

Cholesterol/HDL risk  Summary (R2 =.075 ) Coefficient 95% CI p-value 

Constant 

All predictors less than p =0.15 

2.29 1.511, 4.375 <0.001 

Age 

Job status (FT/PT) 

Autonomy 

Job insecurity 

0.01 

0.33 

-0.28 

-0.09 

-0.002, 0.033 

-0.008,0.676 

-0.623, 0.047 

-0.215, 0.056 

0.07 

0.05 

0.09 

0.24 

 

Cholesterol/HDL risk 

 Model    Summary (R2 =. 047) 

Coefficient 95% CI p-value 

Constant 

Final Model 

3.35 2.342, 4.375 <0.001 

Autonomy 

Job status (FT/PT) 

-0.30 

0.33 

-0.636, 0.34 

-0.031, 0.675 

0.07 

0.05 

CI = Confidence Interval 
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Appendix O  

Chi-Square tests and frequencies: Categorical Variables and presence/absence of Metabolic 
Syndrome (> 3 risk factors present) 

 

 

 

 

p value  Metabolic 

syndrome (no) 

Metabolic 

syndrome (yes) 

Diploma 

Post-

diploma 

79 5  

6 50 0.34 

99 10  Married 

Not 

Married 

30 1 0.45 

<75,000$ 

>75,000$ 

36 1  

93 10 0.28 

Direct care 

Non-direct 

92 9  

37 2 0.72 

Full time 84 

Part time  44 

7 

4 

 

1.00 
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Appendix P 

Logistic Regression Model for Metabolic syndrome Risk Factors > 3 (no = 0, yes = 1) 

 

Variable 

All predictors less than p =0.15 

Coefficient Significance 

(p) 

Odds Ratio (95% 

CI) 

Constant 

All predictors less than p =0.15 

-0.96 0.70 n/a 

Decision Authority  -0.15 0.52 0.8 (0.6, 1.0) 

Decision Latitude  0.04 0.78 1.05 (0.9, 1.2) 

CI = confidence interval 

Chi-square for the model was 4.50, p 0.105, Cox & Snell R square = 0.33. 

Variable 

Final Model  

Coefficient Significance Odds Ratio (95% 

CI) 

Constant -0.96 0.70 n/a 

Decision Authority  -0.08 0.05 OR 0.9 (0.8, 1.0) 

CI = confidence interval 

Chi-square for the model was 4.00, p 0.045*, Cox & Snell R square = 0.29. 
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Appendix Q 

Search Strategy 
 

 

 
Database Search Keywords Limits Total # of 

Articles 

Articles 

Retrieved 

Articles 

Meeting 

Inclusion 

Criteria 

Medline (Job Strain) and (coronary 

arteriosclerosis, heart 

disease, angina, coronary 

artery disease and metabolic 

syndrome)   

1985 to July 

2007, female 

426 38 4 

CINAL (Job Strain) and  (coronary 

arteriosclerosis, heart 

disease, angina, metabolic 

syndrome and coronary 

artery disease) 

1982 to July 

2007, female 

389 21 3 

PsycINFO (Job strain) and (Coronary 

arteriosclerosis, heart 

disease, angina, metabolic 

syndrome and coronary 

artery disease) 

2000 to July, 

2007, female 

230 12 4 

Snowball (Review of the references of 

all retrieved articles) 

 38 3 3 

Total number of 

articles matching 

inclusion criteria 

 

14 
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Appendix R 

Chi-Square tests and frequencies: Categorical variables and cholesterol/HDL ratio risk  

 

 Cholesterol/HDL Cholesterol/HDL  

ratio >4.00  ratio <4.00 

p value 

Diploma 
 

72 13 

 
52 Post-

diploma 

5 

0.18 

Married 

 

 
97 14 

 
52 Not 

Married 

4 

0.58 

<75,000$ 

 

 
33 3 

 
>75,000$ 91 15 

0.27 

Direct care 
 

88 14 0.40 
 

Non-direct 35 4 
 

Full time 83 8 
 

Part time  40 10 

0.05 
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Appendix S 

Demographic questions for the Cardiovascular Health and Work Study 

BACKGROUND INFORMATION 

 

1. What is your marital status: a. Married 

     b. Living common –law 

     c. Separated 

     d. Divorced 

     e. Single, never married 

2. What is the highest degree or diploma you have obtained? 

     a. High School 

     b. Post Secondary (certificate or diploma) 

     c. University: Undergraduate Degree 

     d. Graduate Degree: Master’s, PhD, etc. 

     e. Physician or Resident 

     f. Other_________________ 

3. What is your current position?_______________________ 

4   Is your position permanent, temporary or casual? ____________________ 

5.  Are you working full time or part time?______________________ 

6. Please mark your pre-tax income for the past year: 

     a. less than 15,000  

     b. 15,000 to 19,000 

     c. 20,000 to 29,999 

     d. 30,000 to 39,999 

     e. 40,000 to 49,999 

     f. 50,000 to 74,999 

     g. 75,000 to 99,999 

     h. 100,000 to 150,000 

     i. > 150,000 
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