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Abstract: Although a single-item job satisfaction measure has been shown to be reliable and in-
clusive as multiple-item scales in relation to health, studies including immunological data are few.
The purpose of this study was to evaluate the validity of single-item job and family life satisfaction
based on its association with immune indices. A total of 189 white-collar employees (70% men)
underwent a blood draw for the measurement of natural killer (NK), total T, and B cell counts as
well as plasma immunoglobulin (Ig) G concentrations and completed single-item job and family
life satisfaction measures, respectively. The response options for satisfaction measures were ‘dis-
satisfied’ (coded 1) to ‘satisfied’ (coded 4). Spearman’s partial correlations controlling for cofactors
revealed that increased job satisfaction was positively associated with NK cells (r,=0.201, p=0.007)
and IgG (r,,=0.178, p=0.018), while family life satisfaction was unrelated to immune indices. Those
who reported a combination of low job/low family life satisfaction had significantly lower NK and
higher B cell counts than those with a high job/high family life satisfaction. Our study suggests that
the single-item summary measure of job satisfaction, but not family life satisfaction, may be a valid
tool to evaluate immune status in healthy white-collar employees.

Key words: Job satisfaction, Family life satisfaction, Single-item, Immune system, Worker, Occupational
health psychology, Psychoimmunology, Work condition

Introduction

Job satisfaction is a central concept in occupational
health psychology because it is one of the most widely
studied topics in the area and has frequently been used as
a summary measure of workers’ health and well-being" 2.

To date, a number of instruments (30+ measures) has been
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developed to measure both global and facet-specific job
satisfaction; however, there are only a handful of instru-
ments that hold a high level of reliability and construct
validity”. In addition, such instruments typically contain
multiple items, most frequently from 10 to 40, which are
encouraged for the conduct of scholarly research but often
considered infeasible or user-unfriendly for routine moni-
toring at the workplaces.

In contrast to multi-item job satisfaction scales, single-
item measures have drawn considerable attention in a
practical setting because it may a) be more cost-effective,
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b) contain more face validity, c) be more acceptable and
feasible by management/employers because it requires
less time away from work tasks, and d) be suitable to
measure changes in levels of job satisfaction*®. Accord-
ing to a meta-analysis of single-item measures of global
job satisfaction (28 correlations from 17 studies with 7,682
people), Wanous ef al. (1997) demonstrated that single-
item measures correlated quite highly with multi-item
scales with a mean corrected correlation of 7=0.67"; the
study also found that differences in single-item measures
had no effect on the meta-analysis results while differ-
ences in the ways that scales were measured did make a
difference in results. On the basis of such observation,
authors concluded that single-item measures are more
robust than the scale measures of global job satisfaction.
To further strengthen the validity of single-item global
job satisfaction measure, objective outcomes such as its
relationship with biomarkers are desired.

To date, several studies have evaluated the validity of
multi-item job satisfaction scales based on its association
with immune responses7’11). A study of Norwegian female
nurses found that a sum of facet-specific job satisfaction
(a total of 33 items) consisting of comfort, challenge,
financial rewards, relations with coworkers, and resource
adequacy and promotions, significantly associated with
decreased circulating immunoglobulin (Ig) A and comple-
ment component C3”). A study of Israeli employees
revealed that facet-specific job satisfaction scale (9 items)
was inversely correlated with C-reactive protein (CRP)
levels in men but not in women'?. In contrast, global job
satisfaction (3 items) was inversely correlated with serum
interleukin (IL)-6 in women but not in men in a sample
of Swedish employees'). More recently, a 1 yr prospec-
tive study of job stress and immunity among nurses (74%
women) found that those who experienced a decrease
in job satisfaction (19 items) had increased levels of IL-
1B, IL-6, and CD8+CD57+ T cells, and a decreased level
of interferon (IFN)-y ®. Our previous study in a sample
of white-collar employees (165 men and 141 women)
revealed that greater global job satisfaction (4 items) was
positively correlated with NK cell cytotoxicity (NKCC)
in both women and men while the number of NK (CD3-
CD56+) cells was significantly correlated with job satis-
faction in women only”). To the best of our knowledge,
there are no study that examined the relationship between
single-item global job satisfaction measure and immune
indicators.

While job satisfaction has been extensively studied in
various occupations, family life (non-work) satisfaction
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which constitutes the other spheres of life, has not re-
ceived much attention in relation to immune functioning.
We could not identify any studies directly associating
family life satisfaction and immunity, however, a study
among non-working community-dwelling elderly women
reported that those who were satisfied with their life had
significantly higher counts of NK cells and an insignificant
increase of NKCC compared to the unsatisfied counter-
parts'®. Thus to know which area of satisfaction is more
related to immunity in healthy working people, it seems
important to examine the independent association of job
and family life satisfaction simultaneously.

Therefore, the purpose of this study was to evaluate the
validity of single-item global job and family life satisfac-
tion based on its association with cellular and humoral im-
mune indices. We measured circulating NK (CD3-CD56+)
cells, B (CD19+) and total T (CD3+CD56-) cells together
with plasma immunoglobulin IgG concentrations among
189 white-collar employees.

Subjects and Methods

The study was conducted as a part of annual occupa-
tional health examination in April 2002. All participants
were full-time, white-collar, and daytime Japanese em-
ployees working at a trading company (working between
9 a.m. to 5 p.m., Monday through Friday). Employees
were not engaged in any type of shift work (e.g. rotating,
night, evening) and were not working on weekends unless
employees had particular reasons to work on weekends/
non-workdays. A total of 217 employees who underwent
health examination were invited to participate in this
study and the survey questionnaire, including purpose,
instruction, and informed consent was given to them. The
completed questionnaires were returned prior to or on
the day of the blood sampling. Overall, 216 employees
agreed to participate in the questionnaire survey and blood
test, and replied with a signed consent form. Of these
employees, 17 were excluded because of missing data in
essential study parameters. An additional 10 employees
reporting physical/mental disorders related to immune
alteration or under immunosuppresive medications were
excluded (see ‘Covariates’ section for detail), which
resulted in a sample of 189 participants. Participants were
not exposed to known hazardous chemicals (i.e., benzene,
benzidine, chromates, lead, mercury, organic solvents) that
could affect immunological outcomes. The study protocol
was reviewed and approved by the Institutional Review
Board of the National Institute of Occupational Safety and
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Health, Japan and by the Ethical Committee of the Kyushu
University.

Job and family life satisfaction

Job and family satisfaction was measured individually
by a single-item assessment tool, that is, whether or not
the participant was satisfied with his/her a) current job and
b) family life. Satisfaction items were scored on a four-
point Likert scale with an option of 1) satisfied, 2) fairly
satisfied, 3) fairly dissatisfied, and 4) dissatisfied. It was
reversely scored so that higher score indicates a higher
level of satisfaction. These items were taken from the
Brief Job Stress Questionnaire, which was developed with
a research grant for Japanese Ministry of Labor'®. The
items have been frequently used in past studies to measure
job and family satisfaction at the workplaces'*'®. The
test-retest stability over 1 yr with job and life satisfaction
was 1:=0.468 and rs=0.567, respectively (p<0.001).

Preparation of blood samples

Fasting blood samples were collected between 9.00
and 11.00 a.m. from participants to control for diurnal
variations. Ethylenediaminetetraacetic acid dipotassium
(2 K-EDTA) was used as an anticoagulant to collect 2 ml
of venous blood from subjects for the measurement of leu-
kocytes counts, immunofluorescence staining, and plasma
IgG. All samples were transported and handled at room
temperature (i.e., 15-20°C). Immunofluorescence staining
analysis was conducted within 24 h of blood collection.
We determined counts of total leukocytes and total lym-
phocytes by an automated cell counter (Coulter Counter
SP-VI, Coulter Electronics, Hialeah, Florida, USA), lym-
phocyte subpopulations by flow cytometry analysis (EPICS
XL, Beckman Coulter Inc, California, U.S.A.), and plasma
IgG concentration by Turbidimetric Immunoassay (Hitachi
automatic analyzer 7150, Tokyo, Japan), as described in

detail elsewhere” 1729

Cell surface marker analysis

The following sets of monoclonal antibodies were used
to perform four-color direct immunofluorescence surface-
marker analysis: anti-CD45-FITC / anti-CD56-RD1 / anti-
CD19-ECD / anti-CD3-PC5. Anti-CD45-FITC antibody
was used to identify and differentiate lymphocytes from
non-lymphocytes and debris. A combination of Mouse
IgG1-FITC / Mouse 1gG1-RD1 / Mouse IgG1-ECD /
Mouse IgG1-PC5 was used as the negative control. All
monoclonal antibodies were purchased from Beckman
Coulter Inc, USA. We calculated the number in each

lymphocyte subset by multiplying lymphocyte counts by
the percentage of positive cells in each category, as deter-
mined by flow cytometer (EPICS XL, Beckman Coulter
Inc, Fullerton, CA, USA).

With regard to functional roles of selected lymphocytes,
T and B cells bear central roles in cellular and humoral
immunity; subsets of T (CD4+ and CD8+) cells control
production of immunoglobulins from B cells and secretion
of cytokines. NK cells are large granular cells possessing
killer activity against certain tumor cells and virus-infected
cells without prior sensitization. Although interpretation of
changes in number of lymphocyte subsets needs great care,
an excessive increase of T cells is known to be associated
with systemic inflammation, whereas a persistent decrease
of T cells is related to immunodeficiency®". Similarly, an
extreme decrease of B cells is associated with suppressed
humoral immune function resulting in inhibited produc-
tion of immunoglobulins such as IgG, while a decrease of
NK cells is associated with reduced effectiveness in killing

infected and cancerous cells??.

Covariates

Covariates included sex, age, education (in years),
marital status (unmarried/married), smoking (number of
cigarettes smoked per day), alcohol consumption (g etha-
nol intake/week), leisure-time physical activity, daily sleep
duration, height, weight, typical work hours per day, job
position (supervisor or non-supervisor), chronic condition,
and regular medication usage. Alcohol consumption was
estimated by asking the usual amount of alcoholic drinks
consumed per day multiplied by the number of occasions
in a week that alcoholic drinks were consumed and di-
vided by seven. We assessed leisure-time physical activity
by calculating the energy expenditure of habitual physical
exercise. We asked frequency, type, and length of physical
exercise per month and converted these data to metabolic
equivalents (METs)?®). Usual daily sleep duration was
calculated as a weighted average of weekday and weekend
sleep durations (hrs) using the following formula: ([ {usual
weekday sleep duration} x5] + [{usual weekend sleep
duration}*2])/7'® and the following question was used:
On average, when do you start sleeping and when do you
wake up in the morning in weekdays (workdays) and
weekends (non-work days), respectively? Height (m) and
weight (kg) were measured anthropometrically to assess
body mass index (BMI), calculated as weight in kilograms
divided by the square of height in meters.

Regarding chronic condition, participants were inter-
viewed by occupational health doctors/nurses if they had
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been diagnosed or being treated for any of the following
symptoms or disorders at the time of the study: hyperten-
sion, diabetes mellitus, depression, asthma, allergies,
cancer, angina pectoris, cardiac infarction, gout, renal dis-
ease, colonic polyp, skin disease, anxiety disorders, mus-
culoskeletal disorders, arrhythmia, cholelithiasis, kidney
and urinary track diseases, liver disease, cerebrovascular
disease, hyperlipidemia, gastric/duodenal ulcer, autonomic
imbalance, or other diseases. If the subjects reported ‘other
diseases,’ they were asked to specify the condition. Partici-
pants with immune-related disorders, i.e., gastric/duodenal
ulcer, asthma, severe allergies, and the common cold as
well as those who reported pregnancy were excluded from
the analyses (n=8). The number of other disorders was
counted and included as a covariate (no=0, yes=1). We also
obtained data on the use of medications; those using drugs
potentially immunosuppressive, i.e., B-blockers, corticoste-
roids, antidepressants, or anxiolytics, were excluded (n=2).

Statistical analyses

Intercorrelations between job and family life satisfac-
tion with immune indices were initially tested by the
Spearman rank correlation coefficient since satisfaction
items were not normally distributed. Spearman’s partial
correlation analysis with incremental adjustments for
covariates was used to examine the relationship between
satisfaction items (independent variable) and immune
indices (dependent variables). In Model 1, we entered
sociodemographic (age, sex, education, and marital status)
variables. In Model 2, we added behavioral (smoking,
alcohol consumption, physical activity, and daily sleeping
duration) factors in addition to model 1 variables. And in
the final model (Model 3), we added biological (BMI and
chronic condition) and other occupational (work hours and
job position) factors in addition to model 2 variables.

We have tested the combined effects of job and family
life satisfaction on immune indices and participants were
divided into four groups; those who reported low (dis-
satisfied/fairly dissatisfied) job satisfaction and low family
satisfaction (Group 1, n=14), high (satisfied/fairly satis-
fied) job satisfaction and low family satisfaction (Group
2, n=7), low job satisfaction and high family satisfaction
(n=42) (Group 3, n=49), and high job satisfaction/high
family satisfaction (Group 4, n=126). Because the number
of participants in Group 2 was relatively small (n=7), we
have further conducted analyses combining Groups 2 and
3 together.

Differences in the numbers of lymphocyte subsets and
plasma IgG concentrations between the groups were tested
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Table 1. Characteristics of study participants (n=189)*

Characteristics: Mean = SD or n (%)

Job satisfaction:® 2.76 +0.80
Satisfied 27 (14.3)
Fairly satisfied 106 (56.1)
Fairly dissatisfied 40 (21.2)
Dissatisfied 16 (8.5)

Family satisfaction:’ 3.19£0.67
Satisfied 60 (31.7)
Fairly satisfied 108 (57.1)
Fairly dissatisfied 18 (9.5)
Dissatisfied 3(1.6)

Sex, % men 133 (70.4)

Age (in years) 41.7+11.6

Education (in years) 152+1.6

Marital status, % married 120 (63.5)

Smoking (number of cigarettes smoked/day) 8.0+£12.4

Alcohol consumption (g ethanol/week) 146.6 £ 145.3

Leisure-time physical activity (METs/week) 58+9.2

Daily sleep duration® 7.1£0.8

BMI (kg/height (m)?) 22.7£3.0

Chronic condition (yes) 33(17.5)

Work hours/day 9.7+£1.8

Job position (supervisor) 45 (23.8)

Immune indicators:

NK (CD3-CD56+) cells (cells/mm?) 314+ 195

Total T (CD3+CD56-) cells (cells/mm?) 1,159 £ 415

B (CD19+) cells (cells/mm?) 252+ 143

Plasma IgG (mg/dl) 1,138 + 205

#Participants who reported immune-related disorders were excluded to
eliminate the potential effects of health status on immune parameters.
bPositively oriented (1=dissatisfied, 4=satisfied).

by the analysis of covariance with sociodemographic,
behavioral, biological, and occupational variables as co-
variates. The significance level for all statistical analyses
was set at p<0.05 (two-tailed test). We analyzed the data
using the SAS version 9.2 (SAS Institute, Inc., Cary, North
Carolina, USA).

Results

Sample characteristics

Characteristics of study participants are shown in Table
1. On balance, more than 70% were satisfied with their job
and 89% were satisfied with their family life. About 70%
were men and 64% were married. On average, participants
aged 42 yr, educated 15 yr, and worked 9.7 h per day. No
participants in this sample showed clinically overt abnor-
malities of immune indicators.

Industrial Health 2013, 51, 193-201
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Table 2. Spearman rank correlation between satisfaction items and immune indices (n=189)

1 2 3 4 5
Variable

T 14 p T p T 14 T p
1. Job satisfaction (1=dissatisfied, 4=satisfied) - -
2. Family satisfaction (1=dissatisfied, 4=satisfied)  0.353 <0.001 -
3. NK (CD3-CD56+) cells (cells/mm?) 0.200 0.006 0.040  0.588 - -
4. T (CD3+CD56-) cells (cells/mm?) 0.007 0.922 0.019 0.791 -0.061 0.405 - -
5. B (CD19+) cells (cells/mm?) -0.106 0.148 -0.069 0.347 -0.054 0.463 0.299 <001 - -
6. Plasma IgG (mg/dl) 0212 0.003 0.073  0.320 —0.067 0.363 0.104 0.153 0.069 0.349

Spearman rank correlation between job and family
satisfaction and immune indices

Intercorrelations between job and family satisfaction
with immune indices are shown in Table 2. Correlation be-
tween job and family satisfaction was moderate (7:5=0.353).
Job satisfaction was significantly and positively correlated
with NK cells and IgG concentrations but was unrelated to
total T or B cells. Family satisfaction was not associated
with any immunological indices.

Spearman’s partial correlation between job and family
satisfaction and immune indices

Spearman’s partial correlations controlling for different
levels of covariates are shown in Table 3. Job satisfac-
tion was consistently correlated with NK cells and 1gG
concentrations in three different models. The relationship
between job satisfaction and NK cells was strengthened
after controlling for covariates while its association with
plasma IgG was attenuated but remained significant. Job
satisfaction was inversely but marginally correlated with
B cells (model 1) but was not associated with total T cells.
Family satisfaction was not correlated with any immuno-
logical indices.

Combined association of job and family satisfaction with
immune indices

When the analyses were conducted in four groups, no
significant differences in immune indices were found
between the groups (data not shown). However, when
combining Groups 2 and 3 together (new Group 2), the
group differences became more apparent (Fig. 1). Group 1
participants had significantly lower NK cell (Fig. 1-a) and
higher B cell counts (Fig. 1-c) than Group 3 participants;
total T cell counts (Fig. 1-b) and plasma IgG concentra-
tions (Fig. 1-d) did not show any significant differences
between Groups 1 and 3. Group 2 participants had signifi-
cantly lower NK cell counts than Group 1 participants (Fig.
1-a). In contrast, Group 1 participants had significantly

increased total T (Fig. 1-b) and B cell counts (Fig. 1-c)
than Group 2 participants. Although a trend has been ob-
served, there were no significant differences in plasma IgG
concentrations between Groups 1, 2 and 3 (Fig. 1-d).

Discussion

The purpose of this study was to evaluate the association
of single-item job and family satisfaction measures with
cellular and humoral immune indices in a sample of white-
collar employees. There were three main findings from
this study. First, job satisfaction was consistently associ-
ated with NK cells and plasma IgG concentrations while
family satisfaction was not related to any immunological
indices. Second, combination of job and family satisfac-
tion analysis indicated that those who were dissatisfied
with their job and family life (Group 1) had significantly
lower NK cells but higher B cells than those satisfied with
their job and family life (Group 3). In addition, T and B
cell counts were significantly higher in Group 3 than those
who were only satisfied with their job or family life (Group
2); Group 3 had significantly higher NK cell counts than
Group 2. Finally, job and family satisfaction had a moder-
ate association, suggesting that satisfaction in one area
of one’s life spills over or generalizes to another to some
degree. Our study suggests that the single-item summary
measure of job satisfaction, but not family life satisfaction,
may be a valid tool to detect immune alterations among
workers.

Several past studies have explored the relationship
between job satisfaction and immune responses by multi-
item job satisfaction scales as described earlier’ 'V. These
studies found that workers who maintained low job sat-
isfaction levels had worse immune status than those who
had not, as evidenced by higher levels of proinflammatory
markers and lower NK cell immunity. The result of this
study is also in line with past researches which reported
that exposure to high job stress is associated with reduc-



198

A NAKATA et al.

Table 3. Summary of Spearman’s partial correlations controlling for different levels

of covariates (n=189)

Job satisfaction®

Family satisfaction®

Tsp p Tsp p

Model 1°

NK (CD3-CD56+) cells (cells/mm?) 0.183 0.013 0.029 0.691

T (CD3+CD56-) cells (cells/mm?) 0.008 0.911 0.017 0.815

B (CD19+) cells (cells/mm?) —0.137 0.064 —-0.092 0.214

Plasma IgG (mg/dl) 0.227 0.002 0.071 0.335
Model 2¢

NK (CD3-CD56+) cells (cells/mm?) 0.194 0.009 —0.009 0.909

T (CD3+CD56-) cells (cells/mm?) 0.051 0.499 0.063 0.398

B (CD19+) cells (cells/mm?) —0.114 0.125 —0.062 0.410

Plasma IgG (mg/dl) 0.215 0.004 0.059 0.429
Model 3¢

NK (CD3-CD56+) cells (cells/mm?) 0.201 0.007 —0.021 0.782

T (CD3+CD56-) cells (cells/mm?) 0.039 0.604 0.056 0.462

B (CD19+) cells (cells/mm?) —0.116 0.124 —0.080 0.293

Plasma IgG (mg/dl) 0.178 0.018 0.050 0.510

aPositively oriented (1=dissatisfied, 4=satisfied). PAdjusted for sex, age, education, and

marital status. “Adjusted for sex, age, education, marital status, smoking, alcohol con-

sumption, physical activity, daily sleep duration. YAdjusted for sex, age, education, mari-

tal status, smoking, alcohol consumption, physical activity, daily sleep duration, BMI,

chronic condition, work hours, and job position.

tion of NK cells and NKCC'” 2*® as well as increased
proinflammatory markers such as CRP, IL-6, total leuko-
cytes, and B cells among variety of occupations®® 231,
As a result of exposure to chronic job stress, employees
may become more dissatisfied with their work manifesting
immune disruption.

No direct association between family life satisfaction
and immune parameters was found in this study. The nega-
tive finding may be interpreted as follows. Employees in
this study are generally working actively and intensively
and their pleasure and satisfaction may be earned through
their job rather than their personal life, i.e., family, hobby,
etc. In contrast, as reported by Tsuboi et al. (2005), those
who are retired or nonworking may earn their satisfaction
through their daily personal life'?. In such cases, satisfac-
tion to one’s personal life may be a source that influences
NK cell immunity. Taken together, it is speculated that
‘satisfaction’ is associated with immune functioning but it
may depend on the context and nature of the target popula-
tion.

In the three group analyses, combined association of job
and family satisfaction suggested that those who were sat-
isfied with their job and family life had maintained higher
NK cells and lower B cells compared to those with low

job and low family satisfaction; the number of total T cells
was also highest in the low job/low family satisfaction
combination (Fig. 1). Interestingly, in Group 2, numbers
of NK and B cells as well as plasma IgG concentrations
were placed in the middle of low/low and high/high
combinations, suggesting a dose-dependent relationship
with satisfaction levels. However, a caution is needed
when interpreting the results since we did not find clear
differences in immune indices when the analyses were
conducted in four groups which may possibly be due to
a small sample size in Group 2 (n=7). Reduced NK cells
and IgG by low satisfaction levels could be considered
an immunosuppressive effect of stress while increased B
and T cells may be a result of inflammatory responses or
compensation to reduced NK cells/IgG.

A moderate association between job and family sat-
isfaction was found in this study (#=0.353). According
to a meta-analytic review based on 34 studies of job and
life satisfaction relationship, Tait ez al. (1989) observed
a mean uncorrected correlation between job and life
satisfaction to be 7=0.35 and corrected correlation to be
r=0.44°? suggesting that job experiences may spill over
onto other spheres of life. However, to clarify the precise
mechanisms of how job and family satisfaction are related

Industrial Health 2013, 51, 193-201
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to each other and affects immune function, it is necessary
to conduct further studies in a prospective design.

In this study, we measured quantity (i.e., NK cell counts)
rather than function (i.e., NKCC) of NK cells to explore
the effects of job/family life satisfaction on immunity. The
reason why we chose this methodology can be explained
as follows. First, the count of NK cells is highly correlated
with NKCC and changes in cytolytic activity are determined
to a great extent by changes in NK cell counts in cross-
7-18.33.39) and in a prospective manner'”. Second,
it is also possible to measure ‘subsets’ of NK cells based
on their prevalence and function. For example, CD56%™+
cells hold high cytoxic capacity while CD56"8"+ maintain
higher affinity for IL-2 and a large capacity to produce cy-
tokines such as Tumor Necrosis Factor-, IL-10, IL-13, and
Interferon-y after monokine stimulation®* 3. Third, in a
practical manner, we think that measuring lymphocyte sub-

section

sets (including NK cell) are more convenient and feasible

for occupational epidemiology studies like this since we
could obtain abundant information (such as numbers of T, B,
NK cells, etc.) simultaneously with a short period of time*”.

Strengths and limitations of the study

This study has strengths and limitations that should be
considered for the interpretation of the results. The specific
strengths of our study are that we controlled for a broad
array of potential confounders and measured both job and
family satisfaction concurrently. Most job satisfaction
research has not considered ‘non-work’ or ‘family life’
satisfaction simultaneously which may cover two major
spheres of life satisfaction. In addition, participants who
were diagnosed with disorders that are known to affect
immune outcomes were excluded to minimize sampling
bias, i.e., reduced satisfaction or altered immune status as
a consequence of health conditions. Several limitations
to this study should be noted. First, since this study is of
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cross-sectional data, the association could be in either
direction, i.c., job satisfaction may increase NK cells and
IgG immune status — or that increased NK cells and/or
IgG concentrations may be the cause for heightened job
satisfaction. Second, using a convenience sample of a
Japanese trading company limits the generalizability of the
findings to other work settings or workers of other racial/
ethnic groups. Third, the sample size was not large, which
might have contributed to underestimation of effect size,
i.e., family life satisfaction and immune indices. Fourth,
it is also important to note that the job and family life
satisfaction items used in this study showed relatively low
test-retest stability which points to a potential limitation.
Fifth, it is not clear how reliably the single-item measure
will capture job/family satisfaction levels when adminis-
tered in other formats; face-to-face interview, telephone
interview, or via the web interface. And finally, even
though we adjusted for a variety of confounders, we could
not exclude the possibility that unadjusted factors, i.e.,
personality traits, genetic components, menstrual phase or
oral contraceptive use, other social/occupational factors,
as well as unknown/unmeasured factors may have affected
our findings.

Conclusion

This study examined the association between single-
item job and family life satisfaction measures with cellular
and humoral immune status in a sample of 189 healthy
Japanese white-collar daytime employees. The results
revealed that single-item job satisfaction is associated
with increased NK cell counts and plasma IgG concentra-
tions. This measure may be a valid and convenient tool to
evaluate psychosocial work condition influencing immune
status compared to more lengthy and time-consuming
measures. Further research is needed to confirm the rela-
tionships between satisfaction, immunity, and long-term
health outcomes in a prospective manner.
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