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the quality of life with that of the previous year. The
summary score for the SF-36 ranges from 0 to 100, with a
higher score reflecting a more favorable quality of life. The
internal consistency of this scale in the present study was
excellent (Cronbach’s a = 0.89).

Statistical analysis

Demographic data on the health conditions were expressed
as frequency. The 12 test was used to test gender differ-
ences in health status. In factorial analysis, the Principal
factor method and Promax rotation with Kaiser Normali-
zation were performed to confirm the underlying factorial
structure. A greater than 0.35 factor loading was consid-
ered as sufficient. Internal consistency of the PSS was
determined by computing Cronbach’s a. Regarding test—
retest methods, the stability of the PSS between the first
and second assessments was appraised using Spearman’s
ranked sign correlation (p) and the intra-class correlation
coefficient (ICC(;,y). To examine the criterion-related
validity of the PSS, we used Spearman’s ranked sign cor-
relation analysis. When we conducted between-group
comparisons, non-parametric Mann-Whitney tests were
conducted to evaluate the relationship between presentee-
ism and the type of health problem.

All statistical tests were performed using SPSS ver.15.0
for Windows and we considered P < 0.05 as significant
(two-tailed).

Results
Prevalence of health conditions

Table | shows data on health conditions listed on the first
module of the PSS according to gender. Health conditions
selected in order of prevalence were allergy (35.7%), back or
neck pain (21.0%), menstrual pain or irregular menstruation
(19.9%}), migraines or chronic headaches (9.7%), stomach or
bowel disorder (9.5%), and depression, anxiety or emotional
disorder (8.7%). As to gender difference, ‘back or neck pain’,
‘depression, anxiety or emotional disorder’, ‘migraines or
chronic headaches’, and ‘stomach or bowel disorder’ were
more frequent in female students than in male students at the
1% significance level. Only 1,943 students (40.8%) were
symptom free for the period analyzed.

WIS was significantly correlated with WOS (p =
-0.71, P < 0.001) and HA (p = 0.54, P < 0.001).

Factorial validity

Results of our factor analysis to confirm the factorial
structure of the PSS are shown in Table 2. Two factors

@ Springer

were extracted, and they explained 54.3% of the total
variance. The value for the Kaiser-Meyer-Olkin mea-
surement of sampling adequacy was 0.85. There was no
item with a factor loading value of 0.35 or above across the
two factors. The internal consistency (Cronbach’s a) of
each factor was 0.88 (factor I, P < 0.001) and 0.81 (factor
II, P < 0.001), respectively, which were satisfactory val-
ues. According to previous studies [10, 1], we labeled the
first factor as ‘Completing work’ and the second factor as
*Avoiding distraction.” All of the items correlated with the
score of WIS, ranging from 0.57 to 0.80 (P < 0.01 in all
cases).

Test-retest reliability and concurrent validity

Regarding test-retest reliability, we estimated Spearman’s
correlation coefficients and the intra-class correlation
coefficient (ICC). Spearman’s correlation coefficient for
WIS was 0.80 (P < 0.001), suggesting a substantial level
of reliability. The value of ICC,, 2, of WIS between the
first and second assessment was 0.88 (95% CI, P < 0.001),
indicating excellent stability. For WOS, the p and ICC,; 2,
values were 0.77 (P <0.001) and 083 (95% CI,
P < 0.001), respectively. For HA, p and ICC, 1, values
were 0.78 (P < 0.001) and 0.88 (95% CI, P < 0.001),
respectively.

Correlation coefficients between the variables in the PSS
and each score on the SF-36 are shown in Table 3. The
results revealed that students who experience presenteeism
have a low quality of life.

Gender differences in the work impairment score, work
output score, and hours of absenteeism

The mean scores of the WIS, WOS and HA of PSS are
shown in Table 4. There were significant gender differ-
ences in results for the WIS, WOS and HA. Female stu-
dents had higher values for the WIS and HA compared to
male students. Also, concerning the WOS, female students
had a weaker work performance than males.

Comparison of the work impairment score by health
status

To more closely examine the distribution of the score of the
WIS, we drafted box and whisker plots of WIS (Fig. 2).
Each box has a horizontal line, placed either at the median
value, in the lower quartile (25th percentile) or in the upper
quartile (75th percentile). The ends of the whiskers repre-
sent the minimum and maximum values. Categories for
which there were too few samples for statistical compari-
sons were removed (n < 20). The highest value of WIS
was given to ‘Depression, anxiety or emotional disorder’.
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Table 2 Factor analysis on work impairment score items of Presenteeism Scale for Students

Work impairment score item 1. Completing  II. Avoiding
work distraction
3 Were you able to focus on achieving academic (work) goals? 0.836 0.006
1 Were you able to finish hard academics (work)? 0.747 -0.023
7 Were you able to focus on finding a solution when 0.730 0.065
unexpected problems arose in your academics (work)?
4 Did you feel energetic enough to complete your academics (work)? 0.728 0.122
9 Were you able to complete academic work with other people on shared tasks? 0.631 0.043
S Were the stresses of your academics (job) hard to handle? -0.054 0.882
8 Did you need to take breaks from your academics (work)? 0.105 0.543
10 Were you tired because you lost sleep? -0.012 0.523
6 Did you feel hopeless about finishing your academics (work)? 0.317 0.508
2 Did you find your attention wandering? 0.277 0.452
Cronbach’s alpha 0.88 0.81
Cumulative contribution 50.3 54.3
Values show factor loading
Table 3 Spearman’s correlation coefficients between WIS, WOS, HA and SF-36
SF-36 subscores
Physical Role Bodily General health Vitality Social Role Mental Summary
functioning physical pain perception functioning emotion health score
WIS
p —0.32* —0.48** —0.41** —0.51** —0.37%* —0.43** —0.40** —0.36%* —0.60**
P 0.012 <0.001 <0.001 <0.001 0.004 <0.001 0.001 0.005 <0.001
WwOs
P 0.31* 0.51%* 0.37** 0.49** 0.50%* 0.41** 0.34*> 0.35%* 0.60**
P 0.015 <0.001 0.003 <0.001 <0.001 <0.001 0.006 0.005 <0.001
HA
p -0.18 —0.33** -0.20 —0.45%* -0.32* -0.16 ~0.16 —-0.25* —~0.39**
P 0.177 0.008 0.120 <0.001 0.012 0.222 0.210 0.049 0.002

WIS work impairment score, WOS work output score, HA hours of absenteeism, SF-36 Medical Outcomes Study 36-ltem Health Survey, n = 61

* P <0.05 ** P <001

Table 4 Gender differences in WIS, WOS, and HA

Median P
Male Female
WIS 18.4 20.0 <(0.001***
wOSs 85.9 83.6 0.001**
HA 1.1 22 <0.00]***

WIS work impairment score, WOS work output score, HA hours of
absenteeism

** P < 0.01; *** P < 0.001

Results of the Mann~Whitney test showed that the score
for ‘Depression, anxiety or emotional disorder’ was sig-
nificantly higher than for all other categories (P with
Bonferroni correction <0.001 in all cases).
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Discussion

In this study, we investigated the factor structure and
psychometric properties of the PSS using data from the 4
school-based surveys performed through cooperation
within the framework of the National University Council of
Health Administration Facilities to reveal the utility of the
PSS. In our research, the Kaiser-Meyer-Olkin value was
adequate, and the factor structure matrix was similar to that
found previously in Japanese workers [11]. The value of
internal consistency of the WIS in students was a = 0.90,
which was somewhat higher than in the original report
showing an o of 0.82 [10]. With respect to test-retest
reliability, both the ICC and Spearman’s p for the PSS
were almost equivalent to the Japanese version of the SPS;
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Fig. 2 The box and whisker plots of work impairment score

this clearly proves that both values reflected a good level of
reliability. Regarding external validity, this study was
conducted in four universities that varied in geographical
location and other characteristics and results showed no
between-school differences on presenteeism. That presen-
teeism among students was seen in all of these schools
regardless of differences among them would indicate a
high degree of generalizability of this survey. Also, con-
firming results of a previous report, the concurrent validity
of the PSS in the present study is further supported by the
acceptable correlation with the SF-36 [10, 11]. Thus, these
results indicated that the PSS had sufficient test-retest
reliability and concurrent validity and suggested that the
PSS could estimate presenteeism among students.

While much research on presenteeism has been reported
in the field of occupational health, no attention, antitheti-
cally, has been given to presenteeism among students. The
present research, however, found that only 40.8% of the
overall sample did not experience problems concerning
health in the 1 month prior to the survey. This indicates that
presenteeism is prevalent among students. Bergstrom et al.
additionally reported that presenteeism will have an adverse
effect on general health 3 years later [14]. Thus, encour-
aging the early attention to presenteecism due to sickness
may be crucial in improving the quality of campus life and
has been considered to prevent absenteeism in the future.

Among students, the most frequently reported problem
was allergy. This result is coincident with that in a previous
report {15]; however, our results may have been influenced
by a seasonal effect. Hay fever is an allergic response to the
microscopical particles of pollen of certain plants such as
Japanese cypress and Japanese cedar, which are known as
common causes of allergy in Japan [16]. Allergic rhinitis is
more likely to occur in spring, which coincides with the
time of the investigation. This result, therefore, may reflect
the seasonal effect of pollen. Despite the relatively low
prevalence of psychiatric sickness in comparison with
allergy, students who reported mental problems were prone

Insomnis. Menstruel pein or Migrainesichronic — Btomach or Eating disorder Othar

ireguier headaches Dowsl dimartder
menathuktion

to higher levels of presenteeism. In other words, the fact
that students with mental illness had the highest value of
WIS suggests that psychiatric problems have a profound
effect on academic performance. Recently, Sanderson et al.
revealed a significant difference in presenteeism between
employees with and without depressive/anxiety symptoms,
varying in parallel with presenteeism and the extent of
depressive symptoms [17]. Future research should verify
the usefulness of the PSS in evaluating treatment outcome
for illnesses that contribute to presenteeism and should
provide long-term follow-up of the effects of presenteeism.

On the other hand, with regard to gender differences, female
students had higher scores than males on the WIS. Also, the
prevalence of menstrual problems was from 16.6 to 25.1% in
this study. We found that students who reported menstrual pain
had relatively high presenteeism. Teperi and Rimpeld showed
that 79% of 18-year-old women experience menstrual pain and
that 21% of 16-year-old women stayed at home due to men-
strual pain [18]. Furthermore, when compared to males, an
approximately two-fold frequency of back or neck pain,
migraines/chronic headaches and bowel disorders in females
was found. Consequently, it has been suggested that these
symptoms may play an important disincentive role in the
quality of campus life for female students.

As to future directions, we have the following sugges-
tions. First, we should establish benchmark scores on the
PSS according to health problems. The availability of
benchmark scores for health problems might indicate when
early healthcare interventions are needed. Second, not only
specific health problems but also individual-specific life-
style factors such as alcohol drinking, dietary habits, sleep
time or hours commuting to school might affect presen-
teeism directly or indirectly. In addition to these factors,
difficulties in psychosocial adjustment or low self-esteem
have been found to be related to the severity of some
chronic illnesses such as affective disorders, arthritis and
asthma [19-22]. Because presenteeism impairs the quality
of life, it may also bring about low self-esteem secondarily.

€) Springer
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The determinants or confounding factors on presenteeism
are still not well understood; thus, further studies of stu-
dents will provide interesting results. Third, the list of
health conditions (first module of PSS) consisting of 16
sicknesses observed empirically through health care
activity in a university setting was used to elicit informa-
tion on the presence of a health problem, but the response
to this question would not reflect progressive aspects of a
condition such as chronic or temporal sickness. To clarify
this issue, additional study in a clinical setting should be
carried out to characterize the effect of such illnesses on
presenteeism. Fourth, students do their academic work
under different conditions and work in different ways
compared to employees. Since the concepts of “completing
work” and *“avoiding distraction” may be experienced
differently in students than in workers, qualitative research,
for example, conducting interviews, might be warranted to
test the hypothesis that there are differences in experiences
between workers and students with regard to presenteeism.

In conclusion, this study is the first to reveal the impact
of presenteeism on academic performance. Up to now, no
validated Japanese language questionnaire was available to
estimate presenteeism among students. In the present
study, we found excellent reliability and concurrent
validity for the PSS. In addition, we disclosed that the
majority of college students have some health problems
and proposed that the issue of presenteeism on campus
should be addressed.
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