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Abstract 

The purpose of this study was to examine effects of job stress on mental health 

and accidents among Japanese hospital nurses using two job stress models: 

Demand-Control (DC) model and Effort-Reward Imbalance (ERI) model . In a 

study on 1 ,086 Japanese nurses of four general hospitals by using a self

administered questionnaire, 811 female nurses, aged 20 to 60 years, were 

subjected to final analyses. Job overload, control and social support and stress 

responses (depression, job satisfaction and accidents) were measured by a part 

of the NIOSH Job Stress Questionnaire. New scales were also developed to 

measure psychological job reward and two nursing-related stressors: 

responsibility for patient's life and experience of patient's death. Multiple linear 

regression analysis revealed that job overload and responsibility for patient's life 

had significant positive associations with depression after controlling for 

confounding factors, such as age, marital status and working schedules (p<0.05) . 

Job reward, supervisor support and coworker support had significant negative 

associations with depression. Job overload and experience of patient's death 

had significant negative associations with job satisfaction, while job reward and 

supervisor support had significant positive associations. Logistic regression 

analysis revealed that responsibility for patient's life had significant positive 

associations with accidents. These results suggested that the ERI model is 

more useful for predicting mental health than the DC modeL Reducing job 

overload and increasing psychological job reward and supervisor support may 

improve the mental health of Japanese hospital nurses. 

Key words: job stress, nurses, overload, control , social support, reward, 

depression, job satisfaction, accidents 
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Introduction 

Nursing is a stressful profession (ILO, 1996; Leatt and Schneck, 1980; 

Sawatzky and Mnitoba, 1996; Scully, 1980) and is unique in irregular work 

schedules and accountability to multiple levels of authority shared by other 

occupations. Nurses have many unpleasant and physically demanding tasks, 

and have to deal with seriously ill or dying patients. As the interface between 

hospital and patients, nurses are expected to keep the balance between 

detachment and involvement, without betraying symptoms of stress. Sources 

of nursing stress include job overload, experiences of separation and death, 

responsibility for patient's life, poor communication with other medical staffs, 

emotional demands of patients and their families, and an ever-changing work 

environment (Adey, 1987; Hillhouse and Adler, 1991 ; Hingley and Harris, 1986). 

Recently, the concept of 'burnout' was applied to the nursing literature to 

describe negative consequences of chronic exposure to job stressors (Boyle et 

al ., 1991 ; Ceslowitz, 1989; Harris, 1989a; Kandolin , 1993; Oehler et al. , 1991; 

Rich et al. , 1987; Servellen and Leake, 1993). Burnout is characterized as a 

syndrome of maladaptive psychological, psychophysiological and behavioral 

reactions to job stress (Cronin-Stubbs and Rooks, 1985). It's psychological 

manifestations include frustration and anger; lack of enthusiasm; isolation and 

withdrawal ; depression and feelings of entrapment; and negative perceptions of 

self and job (Keane et al. , 1985). Burnout may result in impaired job 

performance, neglect or dehumanization of patients, tardiness, absenteeism and 

use of psychoactive drugs (McCraine et al., 1987). In Japan, Doi (1988) 

reported that nurses had many proportions of burnout than doctors. Hisashige 

(1991) reported that nurses had higher scores of burnout than municipal female 
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workers. According to Pines (1993), everyone can experience stress, but 

burnout can only be experienced by people who entered their careers with high 

ideals, motivation and commitment. A person without such initial motivation 

can experience job stress, alienation or depression, but not burnout. The most 

of burnout studies focused on psychological factors, namely individual 

perceptions and susceptibility. On the contrary, the usual approach of primary 

prevention in workplace addresses environmental ones, to identify and reduce 

stressful working conditions and environments which produce depression, job 

dissatisfaction and accidents. 

The instrument to measure job stress among nurses has not yet been 

established. Only a few studies have used specially designed measures of 

stress in nursing (Cooper and Mitchell, 1990; Numerof and Abrams, 1984). For 

example, Harris (1989b) found that scores in the Nurse Stress Index were 

significantly correlated with the Crown-Crisp Experiential Index (CCEI), a 

putative measure of common symptoms of psychoneurotic disorders. However, 

a large number of job stress studies on nurses lacked the use of validated and 

reliable assessment tools and a guiding theory or model (Hillhouse and Adler, 

1991 ). Moreover, a few studies had examined the effects of job stressors on 

mental health (Baglioni et al. , 1990; Hiscott and Connop, 1990; Tyler and 

Cushway, 1992). 

Job stress has been recognized as a major issue in the field of 

occupational health and has been linked to various health conditions, such as 

coronary heart disease and psychological symptoms (Alterman et al. , 1994; 

Johanson et al. , 1989; Johnson and Hall, 1988; Karasek et al. , 1981 ; Karasek et 

al., 1988; Karasek and Theorell , 1990; Moiler et al., 1991; Pieper et al. , 1989, 
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Reed et al., 1989; Theorell et al. , 1988). The Job Demand-Control (DC) model 

is a major theory in the field of job stress research. According to this model , a 

combination of high job demand and low control (high job strain) over a job 

predicts adverse health effects (Karasek and Theorell , 1990). Job strain as 

defined in this model has been linked to various kinds of health problems, such 

as coronary heart disease and risk factors, psychological symptoms and sick 

days (Karasek et al. , 1981 ; Karasek et al., 1988; Karasek and Theorell , 1990; 

Pieper et al. , 1989; Theorell et al. , 1988). Many studies have been conducted 

based on the DC model in Japan as well (Kawakami et al., 1992; Kawakami et 

al., 1993; Kawakami et al. , 1995; Kayaba et al., 1990). 

Using the DC model in health care workers including 211 nurses (73 %), 

Landsberg is {1988) showed that depression, job dissatisfaction and burnout had 

significantly higher in jobs with a combination of high job demand and low control. 

But an interaction between job demand and job control was no significant. 

Using the DC model among nurses and nurses' aides, Jonge et al. {1996) 

showed that high levels of control attenuated emotional exhaustion due to job 

demands. There was a significant interaction between job overload and job 

control. 

The model of 'Effort-reward imbalance at work' considers the 

relationships between stressful contexts and individual coping behavior (Siegrist, 

1995a). It assumes that a negative trade-off between high effort and low 

reward in working impairs successful self-regulation and triggers sustained 

autonomic activation. According to the model, the combined effects of high 

effort and low reward predict a coronary heart disease, elevated fibrinogen and 

arterial hypertension (Siegrist, 1995a; Siegrist, 1995b; Siegrist, 1996; Siegrist et 
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al. , 1992; Siegrist et al., 1997; Siegrist and Peter, 1996; Stansfeld et al. , 1998; 

Peter et al. , 1998; Peter and Alfredsson et al. , 1998). 

As reviewed , the majority of studies on nurses focused on individual 

factors (burnout) , but a little attention has been paid to environmental factors Uob 

stress factor) of nurses. Furthermore, only a few studies have used the DC 

model in hospital settings. There is no study to examine the relationships 

between job stress and mental health among nurses using the ERI model. In 

addition , the majority of such studies was conducted in Western countries, and 

the characteristics of job stress in Japanese hospital nurses remain unclear. 

For all of these reasons, I conducted this study to examine effects of job 

stress on mental health and accidents based on the DC and ERI models as well 

as social support and nursing-related stressors in Japanese hospital nurses. 



Methods 

Subjects 
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In 1995-1997, this survey was conducted with 1,086 full time hospital 

nurses in four general hospitals (approximately 100 to 900 beds) near Tokyo as 

potential subjects by using a self-administered questionnaire. The survey was 

carried out with their informed consent and the whole procedure guaranteed full 

confidentiality of the information gathered. A total of 977 nurses (90%) 

responded. Because of small number, 20 male nurses were excluded from 

analysis. Subjects of this study were 811 female nurses, aged 20 to 60 years 

(mean=31.7, S0=9.7), who completed all of the questions. These nurses 

were stationed at wards (n=631 , 77.8%), outpatient departments (n=77, 9.5%) , 

operating rooms (n=43, 5.3%) and ICUs (n=60, 7.4%) . The subjects included 

supervisors, registered nurses, licensed practical nurses. Table 1 shows 

demographic and other characteristics of the subjects. Thirty-four percent were 

married and 81 percent were shift workers. 

[fable 1] 

Methods 

1. Outline of questionnaire 

I used three different types of questionnaire in each hospital 

independently. For this study, I selected common items in each questionnaire, 

as shown in Appendix 1, consisting of five items on demographic information, 

the National Institute for Occupational Safety and Health {NIOSH) scale Uob 

overload, job control, social support, job satisfaction, accidents and depression), 

and originally developed three scales (psychological job reward, responsibility 

for patient's life, experience of patient's death) . 
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Job overload, job control , social support, job satisfaction and accidents 

were measured by the NIOSH Job Stress Questionnaire (Hurrell and Mclaney, 

1988}. It is a generic instrument compiled and extensively used by NIOSH 

based on theoretical model of job stress and health. Job stress factors refer to 

work conditions that lead to stress responses. To measure depression, the 

NIOSH job stress questionnaire involves the Center for Epidemiologic Studies 

Depression Scale (CES-0) of the U.S. National Institute of Mental Health 

(Radloff, 1977). The CES-0 is a self-report scale designed to assess 

depressive symptomatology in the general population. The Japanese version 

of CES-D was translated and validated by Shima et al. (1985) . The Japanese 

version of the NJOSH job stress questionnaire was developed by Haratani et al. 

and psychometric properties were confirmed (Haratani et al. , 1993; Haratani et 

al. , 1994; Haratani et al. , 1995; Haratani et al. , 1996). 

I also developed new job reward and nursing-related stressor scales on 

the basis of pre-tests and hearings. The questionnaire consists of total 13 

items, rated on a four-point Likert-type scale (1=not at all to 4=a great deal). 

Through the results of varimax-rotated principal component analysis on the 811 

subjects, I obtained assumptive three separate factors with factor loadings 

ranging from 0.55 to 0.90, as shown in Table 2. I defined the following three 

scales: (1) Psychological job reward (Factor 1 ), (2) Responsibility for patient's 

life (Factor 2) and (3} Experience of patient's death (Factor 3). 

[Table 2] 

2. Scales on job stress factors 

Job overload. Quantitative workload was measured using a scale 

developed by Caplan et al's (1975) . The scale consists of total 4 items, rated 
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on a five-point Likert-type scale (1 =rarely to 5=very often). High scores indicate 

high stress. 

Job control. Job control was measured by using Ganster's (1984) scale . 

The scale contains 16 items, rated on a five-point Likert-type scale (1 =very little 

to 5=very much) . High scores indicate high control. 

Job reward. Table 2 shows each item of newly developed job stressor scale . 

I defined worth working as psychological job reward (Factor 1) , abbreviated as 

job reward in the following text and tables. Job reward contains 4 items, high 

scores indicate high job reward. 

Social support. Social support was measured by using Caplan et al's (1975) 

scale. This scale contains 2 subscales: supervisor support and coworker 

support, and consists of 8 items, rated on a five-point Likert-type scale (1 =very 

much to 5=don't have any such person) . High scores indicate high social 

support. 

Nursing-related stressor scale. 'Responsibility for patient's life (Factor 2)' 

contains 5 items, 'Experience of patient's death (Factor 3)' contains 4 items. 

High scores on these two scales indicate high stress. 

3. Mental health indicators and other stress responses 

Depression. CES-0 scale contains 20 items, rated on a four-point Likert

type scale (O=rarely or none of the time: less than 1 day to 3=most or all of the 

time: 5-7 days) . High scores indicate high depression. 

Job satisfaction. Job satisfaction was measured by using Caplan's (1975) 

scale. The scale contains 4 items, rated on three or four point. High scores 

indicate high job satisfaction. 

Accidents. Accident was measured by the item, "During the past 6 months, 



did you have any of the job accidents?" 

4. Other covariates 
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Information on basic demographics (age, gender, marital status, working 

schedule and years of nursing experience) was collected . Marital status was 

classified into married or unmarried (including divorced and separated for death). 

Working schedule was classified into shift and non-shift groups. Because of a 

high correlation coefficient between age and years of nursing experience 

(r=0.89) , the variable on years of nursing experience was excluded from 

analysis. 

Statistical Analysis 

I calculated job stress factors Uob overload, control , reward , social 

support, responsibility for patient's life and experience of patient's death) and 

stress responses (depression and job satisfaction) , as shown in Appendix 2. 

calculated job strain (ratio of job overload to job control), effort-reward Imbalance 

(ratio of job overload to job reward). Partial correlation coefficients were 

simultaneously calculated between job stress factors and depression or job 

satisfaction after controlling for confounding factors such as age, marital status 

(1 =married and 2=unmarried), and working schedule (1 =non-shift and 2=shift). 

I compared the accident experienced and not-experienced groups by analysis of 

covariance (ANCOVA) with confounding factors as a covariate. In scales such 

as job overload, control , reward, the median was used as a cut-off point between 

high and low (1 =high and O=low) . I also examined the main effects and 

interactions among job stress factors using ANCOVA with confounding factors 

as a covariate . I focused the analysis on the following interactions: (1) Job 

overload and control , (2) Job overload and reward. 
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Multiple liner regression analyses were performed to evaluate effects of 

job stress factors on depression or job satisfaction after controlling for 

confounding factors. Standardized regression coefficients were calculated . 

Logistic regression analyses were performed to reveal the effects of job stress 

factors on accidents after controlling for confounding factors. Regression 

coefficients were calculated. I conducted the analyses by using SPSS for 

Windows 7.1.5. 
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Results 

Table 3 shows that the 9 scales had acceptable alpha rel iability 

coefficients ranging from 0.73 to 0.93. 

Sixty-nine (8.5%) nurses reported the experiences of occupational 

accidents during the past 6 months. The mean depression score of 17.1 on 

CES-0 was higher than other occupations, with 414 (51.0%) nurses presenting 

higher scores than the cut-off (15/16) . 

[Table 3] 

Table 4 shows partial correlation coefficients among job stress factors, 

depression and job satisfaction after controlling for confounding factors. Job 

overload, job strain (ratio of job overload to job control), effort-reward imbalance 

(ratio of job overload to job reward) , responsibility for patient's life and 

experience of patient's death had significant positive correlation with depression. 

Job reward, job control , supervisor support and coworker support had significant 

negative correlation with depression. Job overload, job strain, effort-reward 

imbalance and experience of patient's death had significant negative correlation 

with job satisfaction. Job control , job reward, supervisor support and coworker 

support had significant positive correlation with job satisfaction. 

[Table 4] 

Table 5 shows a comparison of job stress factors scores between two 

levels of accidents. The mean scores of responsibility for patient's life and 

experience of patient's death were significantly higher in the accident 

experienced group than the not-experienced group after controlling for 

confounding factors. The mean scores of supervisor support and coworker 

support were significantly lower in the accident experienced group than the not-



experienced group after controlling for confounding factors. 

[TableS] 
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I examined whether or not the job stress models were applicable to 

Japanese nurses (ANCOVA). Table 6 indicates that the condition of high job 

overload and low control and the condition of high job overload and low job 

reward related to severer depression and dissatisfaction than the other 

conditions. 

[Table 6] 

Table 7 shows effects of job stress factors on depression and job 

satisfaction by ANCOVA according to the two models. The results are 

summarized as follows: 

1 . Job demand-control model. With depression, job overload had a significant 

positive association. With job satisfaction, job overload had a significant 

negative association, and job control had a significant positive association. 

However, their two-way interaction was not significant for either outcome 

variable. 

2. Effort-reward imbalance model. Similarly, with depression, job overload had 

a significant positive association, and job reward had a significant negative 

association. With job satisfaction, job overload had a significant negative 

association, and job reward had a significant positive association. But their 

two-way interaction was not significant for either outcome variable . 

[Table 7) 

By using ANCOVA, I found no significant interactions among job stress 

factors Uob overload, control , reward and social support) for accidents. 

The left 2 columns of Table 8 shows that multiple liner regression analysis 
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revealed significant positive effect of job overload and negative effects of job 

reward, supervisor support and coworker support on depression. Similarly, 

there were significant negative effects of job overload and experience of 

patient's death and positive effects of job reward and supervisor support on job 

satisfaction. The two components of the ERI model Qob overload and job 

reward) showed significant associations with depression and job satisfaction, 

whereas only one of the two components of the DC model Qob overload) showed 

a significant association. These results suggest that the ERI model is better 

than the DC model to predict mental health in hospital nurses. In addition to 

variables of job stress model, two nursing-related stressors were significantly 

associated with depression or job satisfaction. 

The right 1 column of Table 8 also shows the association of job stress 

factors with accidents using logistic regression analysis. Only responsibility for 

patient's life had significant positive associations with accidents after controlling 

for confounding factors. 

[Table 8] 
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Discussion 

In this study, job stress factors Qob overload, control , reward and social 

support) and nursing-related stressors had significant associations with 

depression, job satisfaction and accidents. 

Multiple linear regression analysis revealed that job overload had strong 

significant effects on depression and job satisfaction consistent with previous 

studies (Jonge et al. , 1996; Landsbergis, 1988), while job control had no 

significant effect inconsistent with previous studies (Karasek and Theorell , 1990; 

Kawakami et al. , 1998). The Japan Work Stress and Health Cohort (JWSHC) 

Study Group, which is now conducting a large-scale prospective study on job 

stress and health, showed distributions of job stress among various occupations, 

such as production workers, clerks and professionals with the NIOSH Job Stress 

Questionnaire (Kawakami et al. , 1997; Kawakami et al. , 1998). The nurses in 

my study had higher mean scores of job overload than other female occupations 

in the JWSHC study, and lower mean scores of job control than other female 

professionals. Karasek and Theorell (1990) showed that U.S. nurses were 

'active (high job overload and high control)' workers, in the Quality of 

Employment Surveys (QES). Since Japanese nurses work under the 

operational control of doctor, they may lack decision-making discretion unlike 

nurses in the U.S. The characteristics of Japanese hospital nurses, high 

overload and low control may account for their differences from other Japanese 

female workers and nurses in the U.S. 

Job reward had strong significant effects on depression and job 

satisfaction. Psychological job reward may be important for mental health in 

nurses. Since highly motivated people tend to select nurses as their job, 
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nurses might be more vulnerable to lack of reward from their daily work. The 

approach to increase a psychological job reward may be important to maintain 

mental health. 

This study also showed that supervisor support had strong associations 

with depression and job satisfaction. Supervisor support is associated with low 

depression and high job satisfaction (Revicki and May, 1989). Coworker 

support was also associated with low depression but not high job satisfaction. 

Supervisor support may be a more important factor than coworker support, and 

lack of social support at work may make staffs vulnerable to depression and job 

dissatisfaction. Landsbergis (1988) , Boumans et al. (1992) and Jonge et al. 

(1996) measured worksite support as a sum of supervisor support and coworker 

support in nurses and showed a negative association between worksite support 

and psychological distress. These previous findings agree with mine. 

However it was not clear that supervisor support was more important factor for 

mental health than coworker support in these studies. Although a replication 

study including an international comparison is needed, nurse supervisors should 

pay more attention to increase staff's self-esteem and psychological job reward 

in order to improve their mental health. 

In addition to job stressors included in the DC and ERI models, nursing

related stressors were used in this study. Experiences of patient's death were 

significantly related to decrease of job satisfaction. Responsibility for patient's 

life had significant positive associations with accidents and depression. The 

qualitative overload, such as responsibility for patient's life is also important 

factor for psychological and behavioral stress responses. Gray-Toft and 

Anderson (1981) reported that exposure to death and dying was one of the top 
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three sources of stress for all nurses in every levels and units in a hospital. 

Patient's death may decrease self-esteem of nurses, while factors such as 

recovery of patients, improvement of symptoms and expression of patient's 

gratitude may increase job satisfaction. Nurses often experience unreasonable 

blame from patient's family concerning patient's death. Although nursing is 

basically done as a team, a nurse may seriously take patient's death as her/his 

own responsibility. Nurses who experienced patient's death may become more 

fearful of death and more alexithymic as a coping, and may show impersonal 

responses towards patients under their care. These effects result in the 

development of burnout. My findings suggest that nurse education need to 

involve teachings about experiences of patient's death to increase job 

satisfaction of nurses. 

As for the DC model, only job overload had significant effects on 

depression and job satisfaction after controlling for confounding factors. One 

component (i.e., job overload) of the two mental health indicators in nurses in the 

DC model showed a significant association, whereas the other one (i.e. job 

control) failed to show that in this nurse sample. An interaction between job 

overload and job control was not significant. The results suggest that the DC 

model is not applicable to Japanese nurses. To date, only three studies were 

conducted in nurses using the DC model. Seago and Faucett (1997) examined 

differences of job stress among nurses, nurse assistants and clerical staff. 

However, their results are not relevant to compare those in this study, since they 

did not measure outcome, such as mental heath. Landsbergis {1988) showed 

that depression, job dissatisfaction and burnout were significantly more common 

in jobs with a combination of high job demand and low control in health care 



Job stress 17 

workers including 211 nurses. But he failed to show a significant interaction 

between job overload and job control. On the other hand, Jonge et al. (1996) 

reported that burnout (emotional exhaustion) was associated with high job 

overload and low social support, but not with job control in 220 subjects 

consisting of nurses and nurses' aides. But they found a significant interaction 

between job overload and job control. The subjects in Landsbergis' study 

(1988) included a mixed sample of 211 nurses and 81 other hospital employees 

(i. e., 22 nurses' aides, 59 other occupations, such as food service worker, 

housekeeper, social worker, technician and therapist). Since the present study 

consisted of a single occupation group, effects of job control may be weaker as 

previously suggested (Karasek and Theorell , 1990). However, with nurses and 

nurses' aides as subjects, Jonge et al. (1996) showed buffering effect of job 

control on the association between job demands and burnout. One possible 

explanation is that Japanese nurses have too much job overload for their job 

control. Their job control is not effective to buffer their overwhelmingly high job 

overload. To test this point, a cross-national comparison of job stressors and 

their association with mental health between Japan and U.S. should be 

conducted in the future. In my study, an interaction between job overload and 

job control did not emerge. The result supports findings of Landsbergis, but not 

those of Jonge et al. , who showed that the revised model partially supports the 

DC model, although it was not provide direct support the DC model. However, 

the interaction in the DC model remains inconsistent. 

This is the first study in which the association between job overload and 

psychological job reward was examined in nurses. In the ERI model, job 

overload and job reward had strong significant effects on depression and job 
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satisfaction, although there was no significant interaction between both 

components. These associations remain significant after controlling for new 

nursing-related stressors. Of the mental health indicators in nurses, two 

components of the ERI model showed significant associations, whereas only 

one (i.e. job overload) of the DC model showed a significant association. The 

findings suggested that the ERI model is more useful than the DC model in the 

study of mental health of Japanese hospital nurses. 

Several limitations of my study need to be taken into consideration. 

Firstly, since this study was cross-sectional questionnaire survey, these 

associations do not necessarily mean causal relationships. An intervention 

study is needed to clarify the effects of job stressors on mental health in hospital 

nurses. Secondly, I did not examine the effects of job title, such as head nurses 

or staff nurses. However, the position is generally associated with the age in 

Japanese hospital nurses. The position may have little effect on mental health 

and accidents, because all statistical analyses were conducted with age 

controlled for. Thirdly, two important components were not measured: extrinsic 

job reward, such as salary or support from doctors. Further research needs to 

include them as additional variables. 

Despite these limitations, this study suggests that the ERI model is more 

useful for predicting mental health of nurses than the DC model. Reducing job 

overload and increasing psychological job reward and supervisor support may 

improve the mental health of Japanese hospital nurses. Reducing nursing

related stressors (i.e. responsibility for patient's life and experience of patient's 

death) may also be effective to improve mental health, and to reduce accidents. 
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Table 1. Demographic and other characteristics of subjects (N=811) 

Variables Mean so Range 

Age (years) 31 .7 9.7 20 - 60 

Years of employment 5.5 
(N=795) 

6.2 0- 34.4 

Years of nursing experience 8.9 
(N=791) 

8.3 0.25 - 40.8 

Variables N % 

Marital status 

Married 276 34.0 

Unmarned 535 66.0 

Working schedule 

Non-shift workers 155 19.1 

Shift workers 656 80.9 



Table 2. Factor analysis of new job stressor scales 

Items 

Factor 1: Psychological job reward 

Are your job worth doing? 

Are you proud of your job? 

Can you bnng your ability fully into your work? 

Have you ever been acknowledged by your patients for what you have 
done for them? 

Factor 2: Responsibili ty for patient's life 

Since there is a likelihood that accidents occur, attention always needs to 
be paid . 

Every effort should be made to prevent medical accidents. 

Inappropriate coping may have bad influence on patients . 

Sometimes you must do a risky task which may do harm to you. 

A prompt action is crucial in case of emergency. 

Factor 3· Experience of patient's death 

Having faced a patient hovering between life and death. 

Having faced the death of a patient in your charge. 

A patient failed to meet his/ her family on his/ her death. 

Having faced a patient with no hope of recovery. 

Factor 
loadings 

0.895 

0.881 

0.748 

0.673 

0.849 

0.795 

0.694 

0.612 

0.554 

0.819 

0.801 

0.723 

0.584 

Note: All items were rated on a four-point LikerHype scale (1-not at all to 4-a great deal). 



Table 3. Means, standard deviations, and chronbach's Alpha for 9 job stress scales 1n 811 
female nurses 

Scales (number of items)• Mean so Range " 
Job overload (4) 15.2 3.7 4 - 20 0.87 

Job control (16) 40.5 11 .7 16- 80 0 93 

Job reward (4)b 12.1 2.3 4 - 16 0.84 

Supervisor support (4) 14.9 3.5 4 - 20 0.86 

Coworker support (4) 16.5 2.9 4 - 20 0.84 

Responsibility for patient's life (5)" 18.6 1.9 5- 20 0.74 

Experience of patient's death (4)" 10.1 2.8 4 - 16 0.81 

Depression (20) 17.1 9.3 0 - 60 0.85 

Job satisfaction (4) 9.1 1.8 4- 13 0.73 

• Job overload was measured by Quinn et al 's (1971) scale; job control was measured by 

Ganster's (1984) scale; supervisor support. coworker support and job satisfaction were 

measured by Caplan et al's (1975) scales ; depression was measured on CES-0 (1977) 
bOriginally developed by the author. 



Table 4. Partial correlation coefficients of job stress factors with depression and 

job satisfaction in 811 female nurses with confounding factors• controlled for 

Job stress factors 

Job overload 

Job control 

Job reward 

Job strain (=job overload/ job control ) 

Effort/reward imbalance (=job overload/ 
job reward) 

Supervisor support 

Coworker support 

Responsibil ity for patient's life 

Experience of patient's death 

*P<.05; **P<.01 ; ***P<.001. 

•age, marital status and working schedule. 

Partial correlation coefficient 

Depression Job satisfaction 

.16*** -.12** 

-.11** .14*** 

-.20*** .44*** 

18*** -.16*** 

.26*** -.37*** 

-.26*** .25*** 

-.23*** .16*** 

.07* .05 

.07* -1 0** 
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Table 6. Mean scores of depression and job satisfaction scores py JOb stress 

model with confounding factors• controlled for 

Combination of job stress factors n 

Demand - controlmodel: 

Low job overload + high control 245 

Low job overload + low control 244 

High job overload + high control 160 

High JOb overload + low control 162 

Multiple R 

R square 

Effort/ reward imbalance model: 

Low job overload+ high reward 331 

Low job overload + low reward 158 

High job overload + high reward 216 

High job overload+ low reward 106 

**P<.01 , ***P<.001 . 

Multiple R 

R square 

•age, marital status and working schedule. 

Mean scores 

Depression Job satisfaction 

15.7 9.4 

16.6 9.1 

17.6 9.0 

19.5 8.8 

F=6.02*** F=4.53** 
df=3 df=3 

0.26 0.29 

0.07 0.08 

15.1 9.6 

18.4 8.4 

17.2 9.4 

21 .3 7.9 

F=14.55*** F=42.56*** 
df=3 df=3 

0.31 0.44 

0.10 0.19 



Table 7_ Analysis of covariance of job stress factors by job stress model with 

confounding factors• controlled for 

Depression Job satisfaction 

Job stress factors 

Demand - control model : 

Job overload 

Job control 

Job overload x Job control 

Multiple R 

R square 

Effort/ reward 1mbalance model : 

Job overload 

Job reward 

Job overload X job reward 

Multiple R 

R square 

*P<.05; **P<. 01 : ***P<.001 . 

•age, marital status and working schedule. 

F 

13.65*** 

3.79 

0.61 

0.26 

0.07 

13.75*** 

29. 16*** 

0.41 

0.31 

0.10 

df F df 

7.73*' 

4.71* 

1 ' 14 

0.28 

0.08 

8.28** 

118.11*** 

0.75 

0.44 

0.19 
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26. ~1ltf.l<~9f~ i> a; J:-=> <:~'-'.>ttiR I=t!:l < :b"t 

27. ~1lt~9EI=~~i:J<MI::~:b1J:o' 

28. ;tlm L -c tl'iEtttJ<ill<~ <'> ntJ ~ ~~oa- <::It-t.-., 

32. @:1J'~liE:ti:I.M~IJ<.' ~ 7.>1±*<.'~7.> 

33. ~ ') i:J<~I~CV.,-'.>1±·~ L '( ~ 1.@ 

34 . &il ')f.l< t <: .@1±. ~ L <: o 1 .@ 

35. @B~L~1±·<:~'S~·-~.;·~c'>:M-6;:<::#CV.,6 

fRJ3t~ : it~~~*i\l( (Accidents) J 

I. -~6~~M~. ~~~~~~tt·~~--(~ti.¥&~~~~) 
I=~~'* Lt:::f:JI? 

I. ~fJf:::~'f!fjjl] (;j:? [1] ~t~ 

[ I ] [2] [3] [4] 

[ I] (2] [3] [4] 

[I] [2] [3] [4] 

[ I] [2] [3] [4] 

( I] [2] [3] [4] 

[I] [2] [3] [4] 

[I] [2] [3] [4] 

[1] [2] [3] [4] 

[1] [2] [3] [4] 

[1] [2] [3] [4] 

[ I] [2] [3] (4] 

[1] [2] [3] [ 4] 

[1] [2] [3] [ 4] 

[2l!IH1 

2. ~tJt:::~.ll'~i;J:1iif~<.'Tf.l'? (;~.1!'~) rn ~ 
3. ~tJ t:::~I.lH:E~91H~tt~ I ;J:? [I ]fi~Jt! [2]5i<911 [3JW,I91\ [4]9f)liJ 

4. I.lH'.:E~Wlil1t l =iJJ61:><: c~ < .; ~~<.'~i:J'? ( 1 :IJ J'l:'l<~ l ;l:t;fl ') ..tlf) DJ.ll' DJ ~~ 
5. ~tJt:::~I.ll.(:E~JJJ&l!~lilli=J&tili:~ 1t,~ ~jglv<.'l' c'> ~~. 

[ 1]8 cp~iJJ~J\~Jj. [2] 1 8 2 x~miJ [3l 1 8 a :x~miJ [4]-*~iJJ~Jj. [5]~~1JJ~Ji. 
[5]-t-~11!! ( ) 



r RJJt:?5: lf/I~? ( Depress r on )J 

;:::.~ 1 iiillM~;t;;t.c t::~fJ,~t.:· ~,i.,~ixmti::.?L,~<t;;fl\1~ l-*9• '8-'<~;::.ctJ(~I::.?L'~ . 
'b (,;:::.~ 1 i!iilF.!JC'~( to:L'iJ' . ~ ~ t::c l,~ot, 1 8 'b?-:51J,fo:L'~.g. l;t [ O ] . it!!~~!> 1 - 2 8 
fo:~ [ l ] . i/!;1~~'5 3 - 4 8fo:~ [ 2 ] . it!!~~!> 5 8 ];J..t fo:~ [ 3 ] . ~c;::.0:a:-OC'fJ,;::_h-C'T~L' , 

roJ r 11 rz1 l 3J 
*tLI::.;li;7.>LIJ;t L'( ~iJ' f::*I::.~~L'I;t li!ch-c' ~7.>LIJ;t 

to:tJ'~ t:: ;t;;7.>U/Jt~l!\\'ra9 ~T~I!\\'r.ll 
( 1 85f<i!IJ ) ( 1 - 28 ) ( 3-48 ) ( 5 - 7 8) 

[ 0 ] 1 851<~ ( 1] 1 - 28 [2]3- 48 [3] 5BJ.:J..t 

1. i!fml;tf'J<:ot to: L';:::. ct.J<:t.iln t- L ' · [0] [ I ] [2] [3] 
2. j;t"(f::. < fo:L ' • ftW:iJ<%-ts t:: , [OJ [ I ] [2] [3] 
3. --~~-~~~~*l,~ot,~ ~ ~ot . ~7ffJ\6~tl.fo: L ' • [0] [ I ) [2] [ 3] 

4. ~~Ac~G••~~ - -~~~~cm~ . [0] [ I ) [ 2] [3] 
5 'ffi.J <Jn:;~~<q=q:~ to: L ' · [0 J [ I ] r21 [3] 
6. vp~~?t;;, [OJ [ I ) [ 2] [ 3] 

7. fPJ=a:-9 ~ ~ 'b i!iHirJt.:, [OJ [ I) [2) [3] 
8. ~ntJ' ~71::~ ~ c 1::. ?L '~ffiio:l!as l::.~;t 7.>;:::. ct;<<:'i! 7.> , [OJ [ 1] [ 2] [3] 
9. ~:tt~;::. ci::.? L,~< J: < J:~;t~ . [ OJ [ I] (2] [3] 

10. f'JiJ':'~0l,L,~j;,ffJ<9~ . [OJ [ I ] [2] [3] 
II. t.cfJ,f.,:fJ'IiRt1.fo:L ' • [OJ [ 1 J [2] [ 3] 

12 ~;i5 1::.?L'~'l'~f.,: ( 9.::'-tt~ , [OJ [ I ] [ 2] [3] 
13. 1!'-mJ: IJ ontJ( '.J: to:L', ot;<mL, , [ OJ [1] [2] [ 3) 

14. - Al'i ~ 1S <:if.i l, L ' • [ 0 J [ 1] [ 2] [ 3] 

15. ~tJ<J:>c-J:>c- u 'c.'i!t~ . [OJ [ I ) [2] [3] 
16. '&8 fJ\~ l, L ' • [OJ [ I ] [2] [3] 
17. ~l::.irr'i!t:"9;:::. ctJ<~~ . [0] [ I ] [2) ( 3] 

18. ~ll-' ' c!i'li c; 7.> , [0] [ I ] (2] [ 3] 

19. ~fJ{i37fH.lb ~L '~ c !i'li G ~ . [0] [ 1] [2J [3] 
20. f±~fJ\.'f-f;:?fJ\fo:L 1 0 [OJ [ I ] [ 2] (3] 

r RJJt:?5 : llllH9i;f,t!J.@!i'li ( Job satistact ion lJ 
;t;;t.;.t.-~ l, ~L,~f±~I::.?L'~~;t ~T ~L' - 0 

1. ot t-;t;;to:t::t.J<~~f±~=a:-t ~-•~~tJ'c' 5 tJ,;;tod.>to:ttnl;rto:~to: L 'c t-t::~c5 l-*9tJ,? 
hfJ\.Q~I1!J<:d;i1i';t '"F ~ L', 

t::d.> ~ L,fo:( ~C: f±* l::. 
[ 2 J ft!!~f±~I::.?L'~t~;t~ lJ J ~~I±~ I::.I t~x11::. [ I ]?( Ci;tod.>~ 

?fJ,fo:L,Ci;tod.>~ 

2. tt-~ ~to:t.:~fr•=a:-I'J-c:t i3~~~«~ ct-t.: ~. c· ~ t-*9tJ'? 
[ 1 ] ~ Gi±~ l::.? < [2Jir!t 51±"WI::.? < [3] llbi!t::L'c IJ:.\~'.t?fo:L' 

3. t t, . ~fo:t::~N.AfJ(~fo:t::~J: 5 fo:i±!J:a:-t- t::L 'c~i5 U::~. 
l, .J; 5 tJ'? 

~t.;.t::lt-'C-~AI::.fPJ c~~ <: 

[ I l l$< fdl(\1) ~ rzJiiJJd.> 7.> tJ,c:· 5 b'i!E5 [3]11: (\I).QJ: 51::.ftha97.> 
4. ~i* c t-~ . i35t~i±•l::.c·~ < ~L ,;f,t!J~ t- ~L'7.> c a ;t*9tJ'? 

~101¥; 1::. L'( ~fJ' ~*(} ~< [ l ]~~l,H'.Q r z J ~.IE t- n '7.> [ 3 J ii!i)~l, ~L,fO:L' [ 4 ] ii!i).@i.-~Lifo:L' 



Appendix 2. 

R. g(' 1~ R.: (J) ~: t±l ;!] i'E 

Job overload 

Job control 

{±:Jjl:(J) ::1 /' 1- o -;v 

Socia l support 

f±~ii<J:XJ"R 

1±~1¥lxtt CJ:. '5'Jl 

U~ll(J:Xt!! (Jf,Jffill 

Job satisfaction 

Depression 

-Iff!?~ 

Psychological j ob reward 

.C.•lmifJ~~ 

Responsibility for patient 's li fe 

A (,lJ -"(/) f;fff: 

Experience of patient's death 

Caplan et a!. ( 1975) 

1,2,3,4. 

Ganster ( 1984) 

1,2,3,4,5,6,7,8,9, I 0, I I , 12, 13, 14, 15,16 

Caplan et a!. ( 1975) 

1,4,7, 10 

2,5.8, 11 

Caplan et a!. ( 1975) 

- 1,-2,-3,-4 

NIMH CES-Depression Scale ( 1977) 

1,2,3,-4,5,6,7,-8,9, 10, II ,-1 2, 13, 14, 15,- 16, 17, 18.19,20 

orig inal sca le 

-32,-33,-34,-35 

orig inal scale 

-1 ,-2,-3,-4,-1 1 

orig inal scale 

-25,-26,-27,-28 

i'.±) ![I§ O)JID~'Ilf~·Q)-ifm·ti~41-R.!Jt0)1(l..o!i:<: ;p, 0o R.!Jt:IJ I§ C''llf ·lH~-.. -1 --r -"il'~•,-n, 

{J{,O)I:l:Liti!ii:IJJ§C'.;(i)0o -ll:l:, 1 !il=Q)J1{J3;!11J.itiliilfli3C'.;(i){J;::_c:a_-;J<-j-o Litilii:IJ13<.' 

l:l:, IEI~il!'%ill 1,2,3,4,5 (J):!j$-ifl:l:, 5,4,3.2, I c ~~.r~:a- JXJfii~-tt 0 , 
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