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Abstract: Objectives: On December 1, 2015, the Japa-

nese government launched the Stress Check Program, a

new occupational health policy to screen employees for

high psychosocial stress in the workplace. As only weak

evidence exists for the effectiveness of the program, we

sought to estimate the risk of stress-associated long-

term sickness absence as defined in the program man-

ual. Methods: Participants were 7356 male and 7362 fe-

male employees in a financial service company who

completed the Brief Job Stress Questionnaire (BJSQ).

We followed them for 1 year and used company records

to identify employees with sickness absence of 1 month

or longer. We defined high-risk employees using the

BJSQ and criteria recommended by the program man-

ual. We used the Cox proportional regression model to

evaluate the prospective association between stress and

long-term sickness absence. Results: During the follow-

up period, we identified 34 male and 35 female employ-

ees who took long-term sickness absence. After adjust-

ment for age, length of service, job type, position, and

post-examination interview, hazard ratios ( 95% confi-

dence intervals) for incident long-term sickness absence

in high-stress employees were 6.59 (3.04-14.25) for men

and 2.77 ( 1.32-5.83 ) for women. The corresponding

population attributable risks for high stress were 23.8%

(10.3-42.6) for men and 21.0% (4.6-42.1) for women.

Conclusions: During the 1-year follow-up, employees

identified as high stress (as defined by the Stress Check

Program manual ) had significantly elevated risks for

long-term sickness absence.

(J Occup Health 2018; 60: 55-63)

doi: 10.1539/joh.17-0161-OA

Key words: Cox proportional hazard regression analy-

sis, Incidence, Kaplan-Meier analysis, Mental health,

Psychosocial work environment

Introduction

On December 1, 2015, the Japanese Industrial Safety

and Health Law was extended to include a Stress Check

Program that makes regular yearly screenings for high

psychosocial stress in the workplace mandatory for enter-

prises with 50 or more employees1). The program requires

an employer to (1) provide a survey of employee psycho-

social stress, (2) inform each employee of their results,

(3) arrange an interview with a physician for high-stress

employees (at the employee’s request), and (4) follow the

physician’s recommendations for improving of adverse

working conditions. However, only weak evidence exists

for the effectiveness of these measures2).

The Stress Check Program manual recommends using

the Brief Job Stress Questionnaire (BJSQ)3) and proposes

criteria for defining “high-stress” employees1). Although

screening of employees with apparent mental health dis-

orders is not the program’s primary objective, practitio-

ners need to know how valid the instrument is, since the

screening process does detect some employees who need

special care from mental health experts.

We recently reported that screening of high-stress em-

ployees as per the Stress Check Program manual’s recom-

mendation is informative4). However, evidence of the pre-

dictive validity of the BJSQ is lacking. The stress re-

sponse measured by the BJSQ was associated with the

onset of depression in a previous cohort study of 1810

Japanese employees 5) , but this study did not evaluate

whether the program manual criteria were predictive. To

our knowledge, no reports have demonstrated a prospec-

tive association between employees’ health outcomes and
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BJSQ stress profiles (based on the program manual crite-

ria).

Sickness absence is a major cause of lost productivity

and a relevant health outcome in occupational health

practice, as the cost of sickness absence and disability

benefits is a substantial challenge for many workplaces

and for society6). Long-term sickness absence, in particu-

lar, is associated with deterioration of employee health

and work disability. Therefore, its prevention should be

an important part of occupational health policy, not only

to reduce costs related to sickness absence but also to im-

prove employee health and prevent work disability7). We

conducted a prospective cohort study to investigate

whether the Stress Check Program’s recommended crite-

ria, and the use of the BJSQ, could identify non-sick

listed employees at risk of long-term sickness absence

during a 1-year follow-up.

Subjects and Methods

Setting
We conducted the study in a company in the financial

services industry listed on the major stock exchanges.

This company introduced the BJSQ to protect employees

health and safety.

Participants
A total of 7356 male and 7362 female employees com-

pleted the BJSQ between July-August 2015 ( response

rate: 94%). At baseline, 32 employees were excluded be-

cause of their disease history according to past sick pay

records (mental health disorder, 22; musculoskeletal dis-

order, 6; cardiovascular diseases, 3; and cerebrovascular

diseases, 1). Thus, 14686 participants (7341 men, 7345

women; aged 20-66 years) were tracked to July 2016 us-

ing sick pay records (Fig. 1). There was no significant

difference between the non-response group and the re-

sponse group in terms of age. However, non-response

group compared with response group had higher propor-

tions of men (p < 0.001), those who worked in the com-

pany for less time (p < 0.05), those worked in the admin-

istrative sector (p < 0.001), and temporary employees (p <

0.01). The company provided anonymous data. Informed

consent was obtained from participants using the opt-out

method.

Variables and data source/measurement
(1) Outcome

We measured two types of sickness absence based on

the company human resources records: paid leave of ab-

sence and applications for invalidity benefit with medical

certification. For both types, sickness absence for 1

month or longer was recorded. Japanese employees com-

monly register absences owing to ill-health as paid leave

of absence before applying for invalidity benefit. As de-

scribed below, we identified 69 participants who took

sickness absence and invalidity benefits. They included

all the participants who took paid leave of absence (n =

60); thus, we analyzed data based on records of sickness

absence for invalidity benefits.

(2) Assessment of stress profile

The BJSQ consists of 57 items used to assess job stres-

sors, psychological and physical stress responses, and

buffering factors 3) . The development of the BJSQ was

based on the job stress model proposed by researchers

from the US National Institute for Occupational Safety

and Health8). The BJSQ measures the following job stres-

sors: quantitative job overload (3 items), qualitative job

overload (3 items), physical demands (1 item), job control

(3 items), skill utilization (1 item), interpersonal conflict

(3 items), poor physical environment (1 item), suitable

jobs (1 item), and intrinsic rewards (1 item). An 18-item

scale measures five aspects of psychological response :

lassitude (3 items), irritation (3 items), fatigue (3 items),

anxiety (3 items), and depression (6 items). An 11-item

scale measures physical stress responses. In addition, the

scale measures the following buffering factors: supervisor

support (3 items), coworker support (3 items), and sup-

port from family and friends (3 items). The BJSQ also

measures job satisfaction and life satisfaction (1 item for

each). All BJSQ scales have demonstrated acceptable or

high levels of internal consistency reliability and factor-

based validity3). Item responses are measured on a four-

point Likert-type scale [for the full questionnaire, see 9].

The program manual proposes criteria for defining

high-stress employees based on the BJSQ1). High stress is

defined as the highest level of stress response (criterion

A) or having a moderate or higher level of stress re-

sponse, together with having the highest job stressors (or

lowest social support in the workplace) (criterion B). The

criteria were established based on expert consensus, and

criterion B was included because the program aims to im-

prove the psychosocial work environment and reduce

psychosocial stress among high-stress employees.

To calculate stress response and job stressor scores, we

simply summed the item scores of the 4-point Likert scale

(1 = low stress to 4 = high stress). The scores for stress re-

sponse and job stressors ranged from 29 to 116, and 26 to

104, respectively. Cronbach’s α coefficients were 0.78,

0.66, 0.92, and 0.94 for the job demand, job control,

workplace support, and stress response scale, respec-

tively. The proposed cutoff points were 77 for the stress

response score for criterion A, 76 for the job stressor

score, and 63 for the stress response score for criterion B.

(3) Demographic variables

We measured gender, age, job type (sales, claims serv-

ice, administrative, or others), position (staff, manager,

senior employee, temporary employee, or others ) , and

whether participants had an interview with occupational

health staff after the Stress Check examination as con-
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Fig.　1.　Recruitment and follow-up flow diagram

founding variables. We obtained these data from the com-

pany records of the human resources department and oc-

cupational health division and combined them.

Bias
The study was conducted in a single company in a fi-

nancial service. Although the response rate was high, we

found differences between the non-response group and

the response group in gender, length of service, job type,

and position. The Stress Check Program is supposed to be

conducted at yearly intervals. For this reason, we used a

short follow-up period (1 year) to ensure minimal drop-

out. We expected that this would ensure minimal dropout.

We consider the selection bias of this study in the discus-

sion section. Regarding information bias, measurements

of the studied variables (except for the self-report inde-

pendent variable) were obtained from the company hu-

man resources department; the outcome measure (sick-

ness absence records) was based on physician diagnoses,

which reduced the likelihood of measurement errors. Fi-

nally, the effects of psychosocial factors at work on health

outcome can vary according to participants’ sociodemog-

raphic backgrounds and gender. We measured potential

confounders with the help of the company and adjusted

for them in the statistical analyses. We also analyzed data

separately for men and women.

Statistics
Analysis was based on the sickness absence incidence

rate during the 1-year follow-up, calculated separately for
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Table　1.　Baseline characteristics by gender and stress profile as defined by the Brief Job Stress Questionnaire

Men (n=7341) Women (n=7345)

High stress Others p-value High stress Others p-value

No. of participants 411 6930 1105 6240

Mean age, y 48.5 47.5 .06 36.9 35.3 <.001

Mean length of service, y 12.6 14.0 <.01 12.2 10.9 <.001

Job type, n (%) 

　Sales 144 (35.0) 2924 (42.2) <.01 583 (52.8) 3383 (54.2) <.001

　Claims Service 196 (47.7) 2753 (39.7) 403 (36.5) 1903 (30.5) 

　Administrative 71 (17.3) 1244 (18.0) 119 (10.8) 950 (15.2) 

　Others 0 (0.0) 9 (0.1) 0 (0.0) 4 (0.1) 

Position, n (%) 

　Staff 156 (38.0) 2342 (33.8) <.001 1005 (91.0) 5543 (88.8) <.01

　Manager 80 (19.5) 2117 (30.5) 8 (0.7) 138 (2.2) 

　Senior employee 14 (3.4) 443 (6.4) 7 (0.6) 93 (1.5) 

　Temporary employee 161 (39.2) 2019 (29.1) 85 (7.7) 462 (7.4) 

　Others 0 (0.0) 9 (0.1) 0 (0.0) 4 (0.1) 

Post-examination interview by 

occupational health staff, n (%) 

　Had the interview 49 (11.9) 6 (0.1) <.001 116 (10.5) 6 (0.1) <.001

　Did not have the interview 362 (88.1) 6924 (99.9) 989 (89.5) 6234 (99.9) 

Comparisons among variables were conducted by t-tests for mean age and mean length of service and by chi-square tests for job 

type, position, and post-examination interview by occupational health staff.

men and women. The participants were divided into high-

stress employees and others according to the program

manual and using the BJSQ at baseline (Table 1). For

each participant, person-months of follow-up were allo-

cated according to the dates of Stress Check examinations

until the start date of sickness absence, the date of leaving

the company (mainly age-limited retirement), or July 1,

2016, whichever occurred first. Data for leaving the com-

pany were obtained from the human resources depart-

ment. A total of 517 subjects (3.5% of the analytic co-

hort) retired during the study period and were treated as

censored cases. The total observed person-months was

172,329. Cox’s proportional hazard regression analysis

was used to investigate the association between stress

profiles and onset of long-term sickness absence. Hazard

ratios (HRs) were estimated first after adjusting for age,

and then after adjusting for age, length of service, job

type, position, and post-examination interview. Ordinal

variables were represented by dummy variables. All prob-

ability values were 2-tailed, and values of p < 0.05 were

considered statistically significant. We calculated

population-attributable risk (PAR) for high stress with ac-

companying 95% confidence intervals (CIs). This risk is

the proportion of all cases of sickness absence attributable

to high stress, assuming a causal association. We calcu-

lated this as (HR-1)*p/[1+(HR-1)*p], in which p is the

prevalence of high stress in the total population at base-

line and HR is the hazard ratio for incident sickness ab-

sence for high stress versus others. We adjusted the PAR

estimates for covariates in a similar way to the corre-

sponding Cox models for HRs10). We also ran subsidiary

analyses to separately test the stress profiles defined by

criteria A and B.

As there is ample evidence that adverse psychosocial

job characteristics cause physical disorders (such as car-

diovascular, cerebrovascular,11,12) and musculoskeletal dis-

orders or accidents13) as well as psychological distress14),

we collapsed sickness absence from all the etiologies.

However, to focus on social needs and the primary objec-

tive of the Stress Check system, we separately analyzed

sickness absence owing to mental health disorder.

The program manual recommends that the post-

examination physician interview should be conducted

within 2 months of the Stress Check examination. The

timing is usually determined by logistics; it takes a month

to feed back the examination results to the participants,
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Table　2.　Associations between stress profiles as defined by the Brief Job Stress Questionnaire and incident long-term sickness 

absence

Person- 

months

No. of

events

Rate/1000

person-months

Rate ratio (95% confidence interval)

Adjusted for age Adjusted for age, length of service, job type,

position and post-examination interview

Men (n=7341) 

　High stress 4,681  9 1.92 6.13 (2.86, 13.13) 6.59 (3.04, 14.25)

　Others 81,092 25 0.31 1 (Reference) 1 (Reference)

Women (n=7345) 

　High stress 12,946 12 0.93 3.11 (1.54, 6.26) 2.77 (1.32, 5.83)

　Others 73,610 23 0.31 1 (Reference) 1 (Reference)

and then the employer is required to ask participants

whether they wish to have an interview with a physician.

A Kaplan-Meier plot was generated to show how rapidly

sickness absences occurred after the Stress Check exami-

nation. IBM SPSS Statistics for Windows, Version 23

(IBM Corp., Armonk, NY, USA) was used for the statisti-

cal analyses.

The study aims and protocol were approved by the Re-

search Ethics Committee of the Kitasato University Medi-

cal Ethics Organization (No. B15-113).

Results

Table 1 shows the relationships between stress profiles

and studied variables at baseline. The prevalence of high-

risk employees, defined using the recommended criteria,

was 5.6% for men. Men defined as high stress were

slightly older but had worked in the company for less

time than those not defined as high stress. The high-stress

group was more likely to work in the sales and claims

service sectors. Staff members and temporary employees

were more prevalent among the high-stress group. Almost

12% of the high-stress group had an interview with occu-

pational health staff.

The prevalence of high-risk employees was 15.0% for

women. Women with high stress were older and had

worked for the company for longer than women without

high stress. The relationship between stress profiles and

employment status for women was similar to that for

men. High-stress employees were more likely to work in

the sales and claims service sectors and they were almost

all staff members. Of high-stress women, almost 11% had

an interview with occupational health staff.

During 172,329 person-months (mean: 329 days; min.:

2 days; max.: 343 days), 34 men and 35 women who took

long-term sickness absence were identified. The age-

adjusted HR for incident long-term sickness absence in

high-stress men showed a 6-fold higher risk. After adjust-

ment for age, length of service, job type, position, and

post-examination interview, the risk for men increased to

6.6-fold (HR: 6.59). The age-adjusted HR for high-stress

women was 3.11. After adjustment for age, length of

service, job type, position, and post-examination inter-

view, the HR for women was 2.77 (Table 2). The corre-

sponding PAR for high stress was 23.8% (95% CI: 10.3-

42.6) for men and 21.0% (95% CI: 4.6-42.1) for women.

The Kaplan-Meier plots showed significant group dif-

ferences for both men and women (Fig. 2). The plots indi-

cated that the HRs started to acutely increase approxi-

mately 2 months after the Stress Check examinations and

then plateaued 9 months after the examination. Most of

the increase in sick absence took place during the first 6

months among women, whereas the progression was

slower among men.

The high-stress prevalences, as defined by criterion A,

were 4.5% for men and 13.2% for women. High-stress

prevalences, as defined by criterion B, were 2.3% for men

and 5.5% for women. We found almost the same level of

HRs for each criterion as for high stress defined by a

combination of criteria A and B. Reflecting the low

prevalence for each criterion, the corresponding PARs

were lower than those for high stress as defined by a com-

bination of criteria A and B (Table 3).

When we restricted the analyses to only mental health

disorder cases, the estimated risks increased for both men

and women. The age-adjusted HR for long-term sickness

absence for mental health disorder in high-stress men was

8.69 (3.72-20.32) and the fully adjusted HR was 8.68

(3.67-20.53) . For high-stress women, the age-adjusted

HR was 3.67 (1.79-7.54) and the fully adjusted HR was

3.29 (1.53-7.04). The corresponding PAR for high-stress

men was 30.1% (13.0-52.2) and 25.6% (7.4-47.6) for

high-stress women.

Discussion

During 1-year follow-up, we found that both male and

female employees who identified as high stress by the

Stress Check Program manual had a significantly higher

risk of taking long-term sickness absence. Male high-
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Fig.　2.　Cumulative hazard risks for sickness absence during 1-year follow-up in high-stress men (up-

per) and high-stress women (lower) according to the Stress Check Program manual
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Table　3.　Associations between stress profiles based on the respective criteria according to the Stress Check Program manual and 

incident long-term sickness absence

Rate ratio (95% confidence interval) 
Population- attributable 

risk based on full 

adjustment (%)

Adjusted for age Adjusted for age, length of 

service, job type, position, and 

post-examination interview

Men

　High stress based on criterion A 6.54 (2.96, 14.44) 7.17 (3.22, 15.96) 21.9 (9.2-40.5)

　Others 1 (Reference) 1 (Reference) 

Women

　High stress based on criterion A 3.15 (1.54, 6.45) 2.84 (1.32, 6.08) 19.5 (4.0-40.5)

　Others 1 (Reference) 1 (Reference) 

Men

　High stress based on criterion B 5.89 (2.08, 16.72) 6.28 (2.19, 18.03) 10.7 (2.6-27.9)

　Others 1 (Reference) 1 (Reference) 

Women

　High stress based on criterion B 3.18 (1.22, 8.28) 2.60 (0.94, 7.22) 8.1 (-0.3-25.6)

　Others 1 (Reference) 1 (Reference) 

Criterion A is defined as the highest level of stress response as measured by the Brief Job Stress Questionnaire (cutoff 77) and cri-

terion B is defined as a moderate or higher level of stress response (cutoff 63), along with having the highest job stressors (or low-

est social support in the workplace) (cutoff 76), according to the Stress Check Program manual. It should be noted that there is 

overlap in the distribution of criteria A and B.

stress employees had a 6.6-times higher risk and female

high-stress employees had a 2.8-times higher risk of sick-

ness absence compared with their respective counterparts.

For both men and women, more than 20% of all cases of

sickness absence were estimated to be attributable to high

stress. The risk of sickness absence accelerated 2 or 3

months after the Stress Check examination. This study

showed predictive validity of sickness absence for the cri-

teria defined by the program manual using the BJSQ.

These findings provide a basis for examining the effec-

tiveness of the program in future studies. The findings

also provide practical information about how quickly oc-

cupational health staff must obtain post-examination

measures after the Stress Check examination.

Perceived stress was more prevalent among women

than men, but stress affected sickness more for men. The

findings are in line with previous occupational stress re-

search15,16). Comparison of male and female Kaplan-Meier

plots also suggested a prolonged effect of high stress on

sickness absence among men. Although the magnitude of

the risk for women was less than half that for men, the

impact of high stress in this population (i.e., PARs) was

almost the same between genders, because the prevalence

of high-stress employees was higher among women

(15.0%) than among men (5.6%). Eliminating high stress

from this population could reduce long-term sickness ab-

sence by seven to eight persons for both men and women.

Sickness absences were defined as work absences that

required a medical certification and that had an associated

income replacement benefit. Long-term sickness absence

has a very detrimental impact on the mental health and

wellbeing of employees17). We were not able to examine

shorter periods of sick leave, which might have reduced

the risk estimation. Nonetheless, as sickness absence can

be considered a coping strategy18), a conservative risk esti-

mation for the association between high stress (as defined

by the BJSQ) and sickness absence is probably appropri-

ate.

It is reasonable to assume a strong association between

psychosocial stress as measured by the BJSQ and sick-

ness absence from mental health disorders, because the

BJSQ was developed to measure psychosocial work envi-

ronment and stress responses. There is ample evidence

that psychosocial job characteristics cause cardiovascular

disease, musculoskeletal disorders, accidents, and other

problems. However, to predict the risk of physical disor-

ders, longer follow-up is necessary.

Our findings provided practical information about the

implementation of the Stress Check Program, which is

conducted at yearly intervals. It is clear that the post-

examination measures should be conducted fairly soon af-

ter the Stress Check examination. The Kaplan-Meier

analyses showed that the risk of sickness absence acceler-

ated 2 or 3 months after the Stress Check examination
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and the cumulative risk increased up to 9 months after the

examination. It should be noted that most absentees (60

of 69) took paid leave of absence before applying for in-

validity benefit and the leave period was at least 1 month.

The effectiveness of the post-examination measures

should be explored in future studies. There is no convinc-

ing evidence that non-psychiatrist physician interviews

and advice are effective in preventing mental health prob-

lems among employees2). In this study, there was no dif-

ference in onset of sickness absence between those who

had and those who did not have the post-examination in-

terview by occupational health staff (data not shown). Al-

though employers should arrange for a physician inter-

view when requested to do so by an employee with high

stress, few high-stress employees (11-12%) had such in-

terviews. The Stress Check Program also proposes fol-

lowing physicians’ recommendations for improvement of

adverse working conditions. As the concept of high stress

as defined by the BJSQ combines job stressors and stress

responses, the examination results could help practitio-

ners take measures to improve workplace environment

and care for employees suffering from psychological dis-

tress. The effectiveness of the measure should be evalu-

ated using appropriate study designs and valid implemen-

tations.

We did not measure working hours in this study. Be-

cause our aim was to investigate the predictive validity of

the BJSQ, we did not investigate the effect of the BJSQ

and sickness absence independent of work hours, or the

mechanisms by which work stress leads to sickness ab-

sence. However, information about work hours is practi-

cally very useful. Work hours are closely related to work

stress and long working hours constitute a relevant back-

ground factor in work stress19); therefore, they are primary

intervention targets of the post-examination physician in-

terview. Furthermore, a combination of work hours and

the BJSQ measure may improve the screening perform-

ance to detect high-stress employees.

The present study is the largest of its kind and provides

reliable information about the studied variables (except

for the exposure variable) using company data. However,

the study has several limitations. Although the sample

was large, we could not perform stratified analyses or

outcome-specific analyses other than for mental health

disorder; such analyses may provide additional practical

information. The generalizability of our findings is lim-

ited because the study was conducted in a single company

and most of the employees were white-collar employees.

The relatively large proportion of men who were tempo-

rary employees was not representative. Under-

representation of men and temporary employees in this

study might have underestimated the effect of high stress,

while under-representation of those working in adminis-

trative jobs may have had a reverse effect. Further studies

are necessary to confirm the predictive validity of the

BJSQ for working populations in other industries or com-

panies. We measured as many potentially confounding

variables as the company data permitted, but residual co-

founding variables may exist, such as work-family con-

flicts.

In conclusion, using a 1-year follow-up study, we dem-

onstrated predictive validity for the criteria defined by the

program manual using the BJSQ. The next steps are to

confirm the effectiveness of the program components: (1)

decreasing the risk of employee mental health problems

through periodic surveys and feedback about stress to em-

ployees, (2 ) prevention of mental health problems by

screening high-risk employees and offering them a physi-

cian interview, and (3) reducing psychological distress

among employees by improving the psychosocial work

environment, which includes education and training of

managers, in conjunction with the program.
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