
IINNTTRROODDUUCCTTIIOONN

Previous studies [1-3] have demonstrated that
the presence of psychiatric or psychological
morbidity increase significantly the
probability of consulting a general practitioner
(GP). Therefore, patients may actually seek
medical services for underlying psychological
problems. Chong [4] found that 38.7% of his
subjects attending a health screening program

had psychological morbidity. This prevalence
was much higher than that in a community
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Previous studies have found that the prevalence of psychological morbidity was much higher

in a population attending a health screening than in a community.  Therefore, the main objective

of this study was to explore important predictors of psychological distress among subjects

admitted for physical examination so that effective strategies to identify subjects with mental

distress can be developed. The study sample consisted of 522 consecutive patients admitted to the

China Medical College Hospital for health examination program from July 1996 to June 1997. All

subjects were given self-administered questionnaires to collect sociodemographic data, goal for

check-up, life events, and psychological distress. Only 376 subjects completed all items with a

overall completion rate of 72.03%. Taita Symptom Checklist was used to assess the subjects'

psychological distress, with an internal consistency at 0.94. Statistical analysis applied in this

study were t-test, ANOVA with Scheffe pairwise comparison, Spearman correlation coefficient

and multiple linear regression. Our results showed that gender and marital status, and age and

occupation had significantly interactive effects on psychological distress. Life event and goal for

check-up had significantly independent effects on psychological distress. Subjects who had

hypochondria, non-specific symptoms, and existing disorders had higher levels of psychological

distress than those who had regular check-ups.
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population [5]. Chong also indicated that 85%
of the psychological morbidity were mild
emotional disorders [4]. The Chinese has been
described to more often express their
emotional problem by reporting somatic
symptoms; this is known as, somatisation [6,7].
It is possible that patients may come to health
clinics because of some somatic discomforts,
which may be mostly related to emotional or
psychiatric problems.  Some of these patients
may need a regular psychiatric help to
ameliorate their physical conditions.

Chong's study[4] showed that 56% of his
subjects attending health screening clinics had
completed at least one similar examination in
other health clinic in the preceding year. In
some cases, people in Taiwan go to great
lengths to get extraordinary health
examination just to be reassured with of their
health, even if the examinations may not be
covered by any medical insurance. This is
certainly a special group of people in which
characteristics relating to psychological distress
might be different from those who had been
often surveyed, namely the GP attenders.

Previous studies often focused on patients
with minor or trivial physical complaints
visiting GPs [8]; much less work has been
done, however, on the subjects who come for
physical examination. Therefore, we studied
this sample to explore the important
predictors of psychological distress.

Many literature have suggested that stress,
such as major and minor life events is linked
to mental health [9-12]. However, others have
not found such an association [13-15]. Due to
the controversial results of previous
researches, our study also examined the effect
of life events on the psychological distress of
the sample.

An understanding about the underlying
grounds of these people utilizing such service
may present valuable information in three
aspects: (1) to provide effective strategies to
identify subjects with mental distress; (2) to
adopt psychiatric classifications, specifically
designed for use for health examination,

which consider a social axis along with the
physical and psychological ones; and (3) to
improve the ability of the GPs to investigate
and recognize patient's social problems.

MMAATTEERRIIAALL  AANNDD  MMEETTHHOODDSS

Suubbjjeeccttss

The study sample consisted of consecutive
patients admitted to the China Medical College
Hospital for a one- or two-day health
examination program from July 1996 to June
1997. All study subjects were given self-
administered questionnaires to their collect
sociodemographic data, goal for check-up, life
events, and psychological distress. Selection
criteria for this study were people who could
and would like to complete all items in the
self-rating questionnaires. Of the 522 subjects
who were eligible for the selection criteria, 376
subjects completed all items with an overall
completion rate of 79.03%. The sample
subjects' age ranged from 17 to 80 years old
with mean of 48.4 and standard deviation of
14.6.

MMeeaassuurreemmeennttss

DDeeppeennddeenntt  vvaarriiaabblleess

Psychological distress: Psychological distress
was assessed by a standardized self-rating
symptom checklist, the Taita Symptom
Checklist (TSCL), administered on the
admission day. This scale was derived from
Symptom Check List-90 (SCL-90) [16] and
Psychogenic Neurosis Symptom Check List
(PNSCL) [17].  This scale consists of 50 items
with five points Likert scale, which covers
eight primary psychopathological symptom
domains: somatisation, obsession, interpersonal
sensitivity, depression, anxiety, hostility, phobic
anxiety, and lie scales. The Cronbach's alpha
coefficient in this sample was 0.94, which was
higher than the criteria for both group and
individual comparison [18,19]. One global
psychological distress index derived from the
eight primary symptom domains was
evaluated, namely, the General Severity Index
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(GSI), representative of the magnitude of
"general psychological distress".  Higher GSI
scores stood for higher levels of psychological
distress. GSI was calculated using the following
formula:             

GSI =

IInnddeeppeennddeenntt  vvaarriiaabblleess

Sociodemographic variables: These variables
included gender, age, marital status (single;
married; currently unmarried which included
widowed, separated and divorced), employ-
ment status (in the labor force; not in the
labor force).

Goal factor: The subjective goals for
examination, which could be representative of
the sum of self-assessment of and attitude to
physical health status, were assigned to one of
the following five categories:
(1) Regular routinely scheduled (RS) check-up. 
(2) Irregular routine (IR) check-up, both of
which were free from symptoms. (3)
Hypochondriacal (HP), indicative of marked
hypochondriacal worrying or conviction of
physical condition. (4) Nonspecific symptoms
(NS), physical symptoms of unclear nature. (5)
existing disorder for affirmation (ED).

Life event: This variable was measured by a
self-report questionnaire that consisted of 60
items grouped into 10 problem domains
covering housing, work, financial status, legal
matters, social and leisure activities, family
status, child-parent interaction and marital
relationship. For each of the 10 domains the
presence of social problems was determined
and the total score was then computed by
adding up the number of domains for which
social problems were identified.

SSttaattiissttiiccaall  AAnnaallyyssiiss

Simple descriptive methods of analysis, such
as mean, standard deviation, proportion, t-test,
and Spearman correlation coefficient were
employed to analyze data when appropriate.
One-way analysis of variance (ANOVA) with
Scheffe post hoc test was used to compare 

global group differences of psychological
distress and to make pairwise comparison.

To test the contribution or explanatory
effects of all the independent variables on GSI
by controlling the other independent
variables, multiple linear regression was
applied. The significant effect of each variable
was then determined by t-test.

RREESSUULLTTSS

The distributions of demographic factors,
life events, and goal for check-up are shown in
TTaabbllee  11.. Of the 376 subjects, 233 (54.4%) were
male. Of these, 285 (75.8%) were married, 52
(13.8%) were single and 39 (10.4%) were
currently unmarried. About 70% of the 376
subjects were in the labor force. The
percentages of the RS, IR, HP, NS, and ED
subjects were 10.3, 24.8, 13.3, 35.5, and 16.1,
respectively. Mean age was 48.4 years (SD 14.6)
for all subjects in the study. Mean number of
life event was 4.6 (SD 3.9). Overall, mean GSI
score was 0.7 (SD 0.4).

The effects of all factors on GSI were all

Total Score of TSCL
Number of response items

TTaabbllee  11..  DDiissttrriibbuuttiioonn  ooff  tthhee  ssoocciiooddeemmooggrraapphhiicc  ffaaccttoorrss,,
lliiffee  eevveenntt,,  ggooaall  ffoorr  cchheecckk--uupp  aanndd  ppssyycchhoollooggiiccaall  ddiissttrreessss
vvaarriiaabblleess..

Gender
Male                                                233 (54.4)
Female                                             195 (45.6)

Marital status
Single                                               53 (12.4)
Currently married                             331 (77.3)
Currently unmarried                         44 (10.3)

Age                                                   48.4 14.6*

Life event                                            4.6 3.9

Global Severity Index (GSI)                 0.7 0.4
Employment

In labor force                                  305 (71.3)
Not in labor force                             123 (28.7)

Goal for check-up
Regular routinely scheduled             44 (10.3)
Irregular routine check-up                 106 (24.8)
Hypochondriacal                             57 (13.3)
Nonspecific symptoms                     152 (35.5)
Existing disorder for affirmation         69 (16.1)

*mean standard deviation.

Variable                                              N (%)
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significant except for age (TTaabbllee  22). The
females had significantly higher mean GSI
scores than males.  Marital status was
significantly associated with GSI. Employment
status was significantly correlated with GSI,
with higher scores for the "not in labor force"
subjects. GSI was highest among subjects who
reported to affirm the existing disorder
(mean=0.81) and then among subjects who
had nonspecific symptoms (mean=0.77). RS
subjects had the lowest scores of GSI
(mean=0.42). The result of Scheffe pairwise
comparison indicated that there was no
significant difference of mean GSI between RS
and IR while the differences between RS and
HP, NS, as well as ED reached a significance
level of 0.05. A significant association between
life event and GSI was found, but no
significant association with age was found.

Multiple linear regression was employed to
examine the effects of the significant
predictive factors on psychological distress
that controlled the confounding effects of the
other variables among the subjects admitted
for physical examination (TTaabbllee  33). Age and
life event were entered in the model as
continuous variables. Others such as gender,
employment status, marital status, and goal for
check-up were included as categorical
variables and the reference group for these
variables were male, not in labor force, single,
and regular routine check-up, respectively.
When GSI was regressed on all the variables
in the model, about 20% of the variation of
GSI was explained. After the main effects had
been examined, the interactions of these
variables were further evaluated. Two
significant interaction terms were found:
gender with marital status and age with
occupation. These two interaction terms
further explained about 4% of the variation in
the GSI. The estimated parameters and their
standard errors are presented in TTaabbllee  33.. For
variables with main effect only, life event was
significantly associated with the GSI score. HP,
NS, and ED subjects had significantly higher
scores of GSI than RS subjects.

TTaabbllee  22 ..  CCoorrrreellaattiioonn  ooff  ppssyycchhoollooggiiccaall  ddiissttrreessss  aammoonngg
ssuubbjjeeccttss  aaddmmiitttteedd  ttoo  CChhiinneessee  MMeeddiiccaall  CCoolllleeggee  HHoossppiittaall
ffoorr  pphhyyssiiccaall  eexxaammiinnaattiioonn

Variable                                    GSI           Statistics*

Gender                                                        -2.71

Male                                          0.62 .36

Female                        0.73 0.46
Marital Status                                                3.89

Single                         0.75 0.44

Currently married                       0.63 0.40

Currently unmarried                   0.80 0.46
Employment                                                  2.63

In labor force               0.63 0.39

Not in labor force                       0.76 0.46

Goal for check-up                                         10.58

Regular routinely scheduled        0.42 0.23

Irregular routine check-up           0.55 0.33

Hypochondriacal                        0.67 0.37

Nonspecific symptoms                0.77 0.46

Existing disorder for affirmation 0.81 0.43
Age                                                             0.04

Life event                                                     0.27

* Statistics based on t-test for binary variables, analysis of   

variance for categorical variables with categories more 
than 2, Spearman correlation coefficients for continuous  
variables.

p<0.05 ;  p<0.01 ; p<0.001

GSI
Variable                              EP*(SE*) t -value    R 2

TTaabbllee  33..  EEssttiimmaatteedd  ppaarraammeetteerrss  ooff  ssoocciiooddeemmooggrraapphhiicc
ffaaccttoorrss,,  lliiffee  eevveenntt,,  aanndd  ggooaall  ffoorr  cchheecckk--uupp  ffoorr  GGSSII  ooff
TTSSCCLL  aammoonngg  ssuubbjjeeccttss  aaddmmiitttteedd  ttoo  CChhiinnaa  MMeeddiiccaall  CCoolllleeggee
HHoossppiittaall..

Intercept                                0.20 (0.17)      1.23    24.69%
Age                                     0.007 (0.003)  2.45
Gender

Female                                --0.29 (0.10)     -2.80
Employment

In labor force                     0.38 (0.16)      2.36
Marital status

Currently married                -0.25 (0.08)    -2.98
Currently unmarried            --0.20 (0.15)     -1.36

Life event                               0.03 (0.01)      6.39
Goal for check-up

Irregular                           0.03 (0.07)      0.49
Hypochondriacal               0.18 (0.08)      2.32
Nonspecific symptoms       0.28 (0.07)     4.26
Existing disorders              0.30 (0.08)      3.87

Gender Marital
Female Currently married     0.41 (0.12)      3.46
Female Currently unmarried  0.44 (0.17)      2.60
Age Employment                  -0.008 (0.003)  -2.71

*GSI: General Severity Index; TSCL: Taita Symptom 
Checklist; EP: Estimated Parameter; SE: standard error
p<0.05;  p<0.01; p<0.001.
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For variables with significant interactions,
their effects were further analyzed and
presented in TTaabbllee  44.. The 95% confidence
limits without covering zero meant those
comparisons reached statistical significance
level. Single females had significantly lower
GSI scores than single males, while the
opposite was observed among married
subjects. Gender effect was not statistically
significant among unmarried subjects. The
effects of marital status among gender groups
were significant in two comparisons. One was
that single men had higher GSI scores than
married men. The other is that single women
had lower GSI scores than current unmarried
women. Age effect was only significant among
subjects not in the labor force, with older
subjects having higher GSI scores. The
employment effect was only significant
among older subjects (over 65 years old).
Older subjects who were in the labor force
had lower GSI scores than those who were
not.

DDIISSCCUUSSSSIIOONN

Our study used TCSL as a screening
instrument to measure the general psy-

chological distress among subjects admitted to
the China Medical College Hospital for
physical examination. Our study indicated that
sociodemographic factors exert their effects
interactively on the psychological distress. In
particular, gender had a significant influence
on psychological distress among single and
married subjects. In fact, married women
suffered from more psychological distress
than married men. On the other hand, single
women had less psychological distress than
single men. Previous studies of psychological
distress in different populations have
consistently found that women tended to
report higher psychological distress [5,20], but
these studies did not examine or detect the
joint effects of marital status on the association
between gender and psychological distress.
This significant gender effect on psychological
distress among married subjects reflects the
stressful family or housework roles of married
women [21].

On the effect of marital status, single men
appeared to have somewhat higher levels of
psychological distress than married men while
single women suffered less psychological
distress than current married women. Single

TTaabbllee  44..  VVaalluueess  ffoorr  tthhee  eessttiimmaatteedd  ccooeeffffiicciieenntt  ddiiffffeerreenncceess  ffoorr  vvaarriiaabblleess  wwiitthh  iinntteerraaccttiioonn  eeffffeeccttss

Gender 
Female-Male                                            Single                                 -0.29                                                (-0.49, -0.09) 
Female-Male                                            Married                               0.12 (-0.29+0.41)               (0.01, 0.23)
Female-Male                                            Unmarried                          0.15 (-0.29+0.44)                               (-0.12, 0.42)

Marital status
Single-Married                    Male                                   0.25                            (0.09, 0.41)
Single-Unmarried                                     Male           0.20                            (-0.09, 0.49)
Married-Unmarried            Male           -0.05 (-0.25+0.20)                              (-0.45, 0.35)
Single-Married                    Female                               -0.16 (-0.41+0.25)                                (-0.34, 0.02)
Single-Unmarried               Female                                -0.24 (0.20-0.44)                                (-0.47, -0.01)
Married-Unmarried                                  Female                                -0.08 (-0.25+0.41+0.20-0.44)  (-0.47, 0.30)    

Age (10 years difference)                             F*                                      -0.01 (10 0.007-10 0.01)                    (-0.11, 0.09) 

Age (10 years difference)                             NF*                                    0.07 (10 0.007)                               (0.01, 0.13)
Employment

F-NF                                                       Age of 25                            0.18 (0.38-0.008 25)                         (-0.01, 0.36)

F-NF                                                       Age of 45                           0.03 (0.38-0.008 45)            (-0.09, 0.13)

F-NF                                                       Age of 65                            -0.14 (0.38-0.008 65)                        (-0.27, -0.01)

*CI: confidence interval; F: in the labor force; NF: not in the labor force.

Effect                                                       Among                              Coefficient difference                      95% CI*
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women seemed to have better psychological
well-being than married women, but this
difference did not reach the significance level
of 0.05. Nevertheless, the estimation of this
difference is close to statistical significance
from the 95% of confidence interval.

The other significant interaction was
between age and employment status. Age
played an important role on the psychological
distress among those not in the labor force. As
the subjects get older, they suffered more
psychological distress. Employment exerted
different effects across different age groups.
Among old subjects, occupation presented a
protective effect on the psychological well-
being, but exerted an adverse effect among
younger subjects. Life events showed a
significantly adverse effect on the
psychological well-being. Finally, the goal for
check-up significantly explained the variation
of psychological distress.

The possible explanation for the protective
effect of occupation among older subjects
observed in the study is that these older
subjects in the labor force do not work for a
living and hence have less stress from work as
well as psychological distress. However, we
did not examine the types of job they had.
Therefore, caution must be taken when
generating this result to other population
especially when the distribution of job is
different from that in our sample.

Previous studies that examined the joint
effects of life event and sociodemographic
factors on minor psychiatric morbidity had
controversial results. Some findings suggested
that there is probably no such interactive
effect [26,27]. On the other hand, it had been
found that age and gender were interactive
with different types of social life event [24].
Our results were consistent with the studies of
Henderson et al [26] and Meyers et al [27], but
not with that of Torgersen [24]. Other findings
related to life events was that an association
between gender and life event was observed
[28], which had not been found in our study.
However, our study found that being single

was associated with a higher number of life
events.

One potential bias in our study was the
differential reporting life event among subjects
with different levels of psychological distress
due to a different perception of the severity of
stress of these life events. Under-reporting by
subjects with low psychological distress or
over-reporting by subjects with high
psychological distress would result in over-
estimation of the effect of life event. However,
our study using multiple regression analysis
has found that the percentage of variance
explained by life event is about 10%, which is
consistent with previous studies [22,23]. In
addition, less degree of mental illness was less
associated with genetic predisposition [24] and
more associated with stress in the social
environment [25]. Therefore, even though the
possibility of overestimating the effect of life
event may exist, the effect of life event on
psychological distress should still be
substantial.

Most studies related to mental health were
about reporting prevalence of different
psychiatric conditions. In stead of focusing on
the psychiatric classification of symptom-
complexes, our aim was to describe
associations between psychological distress
and its predictors among subjects for physical
examination. Most of these variables were
related to social conditions except for the goal
for check-up, a subjective variable measuring
self-assessment of and attitude to physical
health status. Nevertheless, the strong relation
between goal for check-up and psychological
distress should be underlined. Goal for check-
up alone explained 10.29% of the variation of
the psychological distress. When the other
variables were included in the model, the
inclusion of goal for check-up explained the
additional 8.22% of the variation. When we
examined the effect of each category of this
variable, the presence of hypochondriacal
anxiety increased the psychological distress
levels compared to those who had regular
check-ups.  These distress levels were lower
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than those of the non-specific symptom or
existing disorder groups. This result was
consistent with those reported by Lee et al
[29]. The high levels of psychological distress
among those who have check-ups for non-
specific symptom or existing disorder in our
findings confirmed the findings of previous
studies that the presence of physical illness
was associated with psychological problems
[30-32].

There are two important implications of our
current study. One is that the significance of
interacting effects of bio-psycho-social factors
again provides evidence that models with
main effects only were not enough to explore
the complex interactions between these
factors. The other is that the significant
predictors of psychological distress found in
the current study will provide clues to
identify those with psychiatric morbidity for
early intervention among subjects admitted for
physical examinations.
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