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Abstract

Background: This study examined the relationship between life satisfaction among medical
students and a basic model of personality, stress and coping. Previous studies have shown relatively
high levels of distress, such as symptoms of depression and suicidal thoughts in medical
undergraduates. However despite the increased focus on positive psychological health and well-
being during the past decades, only a few studies have focused on life satisfaction and coping in
medical students. This is the first longitudinal study which has identified predictors of sustained high
levels of life satisfaction among medical students.

Methods: This longitudinal, nationwide questionnaire study examined the course of life
satisfaction during medical school, compared the level of satisfaction of medical students with that
of other university students, and identified resilience factors. T-tests were used to compare means
of life satisfaction between and within the population groups. K-means cluster analyses were
applied to identify subgroups among the medical students. Analysis of Variance (ANOVA) and
logistic regression analyses were used to compare the subgroups.

Results: Life satisfaction decreased during medical school. Medical students were as satisfied as
other students in the first year of study, but reported less satisfaction in their graduation year.
Medical students who sustained high levels of life satisfaction perceived medical school as
interfering less with their social and personal life, and were less likely to use emotion focused
coping, such as wishful thinking, than their peers.

Conclusion: Medical schools should encourage students to spend adequate time on their social
and personal lives and emphasise the importance of health-promoting coping strategies.

Background thoughts [6,7] in medical undergraduates. Less is known
To be a student in medical school may be stressful [1-3].  about what conditions encourage positive mental health,
Previous studies have shown relatively high levels of dis-  and a recent review of research on medical student distress

tress, such as symptoms of depression [4,5] and suicidal =~ emphasised the need for research concerning the factors
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that promote well-being [8]. Despite increased attention
being paid to positive psychological health and well-
being during the past decades [9,10], only a few studies
have focused on life satisfaction and coping in medical
students. Of these, one study found that problem focused
and emotion focused coping related positively to physical
health in first year medical students [11], and another
study found that coping strategies characterised by
engagement predicted fewer symptoms of depression
compared to disengagement strategies [12]. A qualitative
study of medical student perceptions of an elective well-
ness course reported positive responses from the students
[13]. A recent study concluded that personal statements
and referees' reports used in medical school applications
can not predict who will be satisfied or dissatisfied with a
medical career [14]. To date, no longitudinal study has
identified predictors of sustained high levels of life satis-
faction among medical students.

The main purpose of this study was to examine the rela-
tionship between life satisfaction among medical students
and a basic model of personality, stress and coping
[15,16]. Personality traits, such as neuroticism and extro-
version, have been found to be predictors of life satisfac-
tion [17]. As indicated above, research on the
psychological adaptation of medical students has focused
on distress. Perceived medical school stress has been
linked to current mental distress [18] and to forthcoming
mental health problems [19], and is therefore assumed to
affect life satisfaction. According to the resilience model,
the way that students cope with stress factors may influ-
ence their mental health in medical school [15,20]. We
anticipated that active or problem focused coping and
seeking social support would promote higher satisfaction
with life, whereas passive or emotion focused coping
would have a negative impact on life satisfaction. In par-
ticular, we wanted to study the characteristics of students
who sustained high levels of life satisfaction during med-
ical school, and compare them with the characteristics of
their peers to find factors of resilience that may be used to
make positive changes, and hence help future medical stu-
dents [21]. We assumed that stress factors pertaining to
medical school might have a negative impact on students'
life satisfaction, and wanted to examine if this effect can
be counteracted with efficient coping strategies. We also
anticipated that particular personality traits would affect
students' susceptibility to the educational challenges.

A recent study from our group [22] followed a cohort of
Norwegian physicians from their final term in medical
school to the ninth postgraduate year and found lower
levels of life satisfaction in the fourth and ninth postgrad-
uate years compared to comparable population samples.
The study also found that the level of life satisfaction was
even lower at the end of medical school, but it did not
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include data from the undergraduate years. There are a
number of studies which have compared levels of distress
among medical students with that of other students [23-
25], but to our knowledge there has been no comparative
study focussed on positive mental health.

Against this background we have analysed data from a
longitudinal, nationwide study of Norwegian students
entering medical school in 1993 (n = 421) and compared
them with two samples of non medical students. The
medical students were assessed three times: at medical
school entry, at mid curriculum (third year) and in the
graduating semester (sixth year). The objectives of this
study were: (1) to describe the course of life satisfaction in
medical school students; (II) to compare the level of life
satisfaction among medical students with that of other
university students; and (III) to identify resilient medical
students and assess whether these students differ from
their peers in regards to personality, stress and coping.

Methods

Participants

All students entering medical school at the four Norwe-
gian universities in 1993 were invited to participate. Data
were collected by mail in their first, third, and final (sixth)
year and were anonymous. Out of the initial pool of 421
students, 375 responded to the baseline assessment (89%
response rate, 54% women, mean age 22.1 years (SD =
3.1)), 302 participated in the second assessment (72%
response rate, 59% women, mean age 24.8 years (SD =
2.6)) and 287 took part in the final year assessment (68%
response rate, 55% women, mean age 27.7 years (SD =
2.4)). A total of 236 students responded on all three occa-
sions (56% of the original cohort, 60% women, mean age
at baseline 21.6 years (SD = 2.5)), constituting the longi-
tudinal sample to be investigated. We used the longitudi-
nal sample in order to analyse the course of life
satisfaction throughout medical school, but used all
responses from the first and last assessments to compare
the level of life satisfaction of medical students with that
of other university students. The study was conducted
according to the guidelines and with the approval of the
regional ethical committees and the National Data
Inspectorate in Norway.

The two samples used for comparison were obtained from
a nationwide, cross-sectional study on quality of life from
1996 [26]. The inclusion criteria encompassed all univer-
sity students in corresponding age groups. Among the
3500 participants there were 643 university students. 65
of these students (63% women, mean age 23.2 years (SD
= 1.6)) matched the age of the medical students in their
first year, while 136 students (51% women, mean age
27.7 years (SD = 1.9)) could serve as an age based compar-
ison group for the medical students in their final year. We
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were unable to define a comparison sample based on age
for the level of life satisfaction among the medical stu-
dents in their third year that did not overlap with the com-
parison groups being used for the other two points of
time.

Materials and procedure

Life satisfaction

Life satisfaction was assessed on a 7-point Likert scale
using a global one-item measure ("When you think about
your life today, are you by and large very satisfied or very
dissatisfied?") with alternatives ranging from (1) very dis-
satisfied, to (7) very satisfied. This item has been used in
several other studies, such as the Canadian Community
Health Survey [27] and the Nord-Trendelag Health Survey
[28]. The correlation between this item and a validated
subjective well-being scale [29] is .72.

Subgroups

In order to identify subgroups based on the course of life
satisfaction in medical school, we applied cluster analysis
to the reported levels of life satisfaction in the longitudi-
nal sample.

Personality

Personality was measured at baseline, using three out of
four traits from the 36-item version of the Basic Character
Inventory (BCI), a questionnaire constructed by Lazare,
Klerman and Armor [30] and modified by Torgersen [31].
Each of the trait dimensions is based on nine questions
with a dichotomous response choice (agree/do not agree),
thereby comprising a total score ranging from 0 (low) to
9 (high). Together they correspond to the classic "big
three" personality traits. The BCI - vulnerability scale
(Cronbach's alpha = .68) measures the neuroticism
dimension, the BCI - intensity scale (Cronbach's alpha =
.68) assesses extroversion/introversion, and the BCI -
control scale (Cronbach's alpha = .67) describes the
degree of compulsiveness/obsessiveness.

Medical school stress — academic worries and social and personal
renunciations

Stress factors linked to medical school were measured in
the middle and final years, using eight items from the 13-
item Perceived Medical School Stress (PMSS) instrument,
developed by Vitaliano et al. [18]. The PMSS items use a
5-point Likert scale ranging from (1) I strongly disagree, to
(5) I strongly agree. A principal component analysis with
varimax rotation of these eight items yielded a scree plot
with a two-factor solution of six items. The first factor,
PMSS - academic worries (Cronbach's alpha = .81), con-
sists of three items that address concerns about mastering
medical knowledge and ability to endure the long hours
and responsibilities. The second factor, PMSS - social and
personal renunciations (Cronbach's alpha = .70), consists
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of three items that assess the extent to which the student
feels that medical school controls one's life and educates
physicians at the expense of one's personality and inter-
ests. In accordance with the longitudinal outcome varia-
ble and in order to identify perceived stress over an
extended period of time, each of the two factors is meas-
ured by the sum of the scores of its respective items in the
last two assessments (scale: 6-30).

Coping

The coping strategies of the medical students were meas-
ured in their middle year, using the 42-item Ways of Cop-
ing Checklist (WCCL) [20], with a 5-point Likert scale
ranging from (0) does not describe me at all, to (4)
describes me in most situations. This instrument was orig-
inally divided into five coping dimensions (problem
focused, self-blaming, seeking social support, wishful
thinking and avoidance), but when we performed a prin-
cipal component analysis (varimax rotation), the scree
plot indicated a three-factor solution with 26 items. The
first component, WCCL - problem focused (Cronbach's
alpha = .75, scale: 0-40), is comprised of ten items con-
cerning problem focused coping; the second, WCCL -
social support (Cronbach's alpha = .77, scale: 0-20), con-
sists of three items about seeking social support and two
items about not avoiding stress factors; and the third com-
ponent, WCCL - wishful thinking (Cronbach's alpha =
.80, scale: 0-44), is made up of eight questions dealing
with wishful thinking, two questions about self-blaming
and one question regarding avoidance.

Table 1 shows the distribution of the explanatory varia-
bles in the longitudinal sample.

Statistics

We used t-tests to compare means of life satisfaction
between and within the population groups. In order to
identify the subgroups we applied K-means cluster analy-
ses. To compare the subgroups, we made use of Analysis
of Variance (ANOVA) and logistic regression analyses.

Results

Course of life satisfaction in medical school (longitudinal
sample)

The mean values of life satisfaction among the medical
students in the longitudinal sample were 5.7 (SD = 1.0) in
the first year, 5.3 (SD = 1.1) in the third year, and 5.3 (SD
= 1.2) in the final year. A paired samples t-test showed
there was a statistically significant reduction in life satis-
faction from baseline to the middle year (t (df) = 5.2
(235), p <.01), but no statistically significant change dur-
ing the last three years. This applied to both genders. The
139 students who responded to the first assessment, but
then dropped out and did not respond to the second and
third assessments, reported a lower level of life satisfac-
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Table I: Description of the explanatory variables in the longitudinal sample

Variable Year measured Range Mean (SD) or percentages
Age (years) First 19-39 21.6 (2.5)
Gender (female) First 60%
BCI — vulnerability First 0-9 37 (2.2)
BCI — intensity First 0-9 52(22)
BCI — control First 0-8 3.2 (2.1)
PMSS — academic worries Middle and final (sum) 6-28 15.7 (4.4)
PMSS — social and personal renunciations Middle and final (sum) 624 14.5 (3.8)
WCCL - problem focused Middle 11-38 23.3 (4.9)
WCCL - social support Middle 1-20 12.2 (3.4)
WCCL — wishful thinking Middle 3-38 18.5 (5.9)

Note: BCl = Basic Character Inventory; PMSS = Perceived Medical School Stress; WCCL = Ways of Coping Check List

tion (mean = 5.4, SD = 1.1) when entering medical school
than those who constituted the longitudinal sample
(mean = 5.7, SD = 1.0). An independent samples t-test
showed this difference to be significant (t (df) = -2.3
(373), p = .02).

Comparison with other students (cross-sectional samples)
On entering medical school, the level of life satisfaction
among the medical students in the cross-sectional sample
(mean = 5.6, SD = 1.0) was not significantly different from
that of other university students of the same age (mean =
5.4, SD = .9) (t (df) = 1.0 (438), p = .32). In their final
year, however, the level of life satisfaction among the
medical students (mean = 5.3, SD = 1.2) was significantly
lower than among other students in the same age group
(mean = 5.6, SD = 1.0) (t (df) =-2.8 (327.7), p=.01). This
applied to both genders.

Characteristics of the two subgroups (longitudinal sample)
First, we ran an analysis with three clusters and found one
group with increasing life satisfaction (n = 44), one with
decreasing life satisfaction (n = 67) and one group with
stable high life satisfaction (n = 125). After performing
analysis of variance (ANOVA) of the explanatory variables
and the three clusters, it became evident that the stable life
satisfaction group differed from the changing life satisfac-
tion groups. These fluctuating groups showed many simi-
larities regarding personality, perception of medical
school stress and coping strategies. At first we considered

the students with increasing life satisfaction as being
adaptive and expected them to stand out when compared
with other students. However, the similarities between the
students with increasing and decreasing life satisfaction,
and the differences between these and the ones with sta-
ble high life satisfaction, forced us to interpret these find-
ings as indicating that there were really only two true
subgroups; one with sustained high life satisfaction, and
one with fluctuating levels. We therefore ran a second
analysis with two clusters, and found a stable group (n =
149) and a group with fluctuating levels of life satisfaction
(n = 87). Since our main interest was describing the resil-
ient students, we decided to employ the two-cluster solu-
tion, with one stable and one labile group, and applied
logistic regression analysis to identify predictors of stabil-
ity versus fluctuation. Table 2 shows the levels of life sat-
isfaction in medical school for the two subgroups.

The two groups were compared in a personality, stress and
coping model in order to see if they differed in the person-
ality traits vulnerability, intensity and control (BCI),
whether they had different levels of academic worries or
perceived medical school as interfering more or less with
their social and personal life (PMSS), and what type of
coping strategies they used, such as being problem
focused, seeking social support or focusing on emotions
like wishful thinking (WCCL). The crude and adjusted
associations between the explanatory variables and the
two subgroups are shown in table 3. Unadjusted analyses

Table 2: Levels of life satisfaction in medical school among students in the two clusters

Time of assessment in medical school

Students with stable high life satisfaction

Students with fluctuating life satisfaction

(n=149) (n=187)
Mean SD Mean SD
First year 5.9 0.9 5.2 1.0
Middle year 5.8 0.7 44 1.0
Final year 5.9 0.7 4.1 1.0
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Table 3: Predictors of stable high life satisfaction in medical school
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Variable OR 95% ClI p-value
Age (years)

Unadjusted 1.00 0.90-1.11 .96

Adjusted 0.96 0.83-1.11 .62
Gender (female)

Unadjusted 0.86 0.50-1.48 .58

Adjusted 1.30 0.59-2.88 .52
BCI — vulnerability

Unadjusted 0.80 0.71-0.91 <.0I**

Adjusted 0.88 0.74-1.06 A7
BCI — intensity

Unadjusted 1.10 0.97-1.24 13

Adjusted 0.99 0.85-1.17 .95
BCI — control

Unadjusted 0.95 0.84-1.08 A4l

Adjusted 1.18 0.99-1.40 .07
PMSS — academic worries

Unadjusted 0.80 0.74-0.87 <.0I%*

Adjusted 0.92 0.83-1.01 .09
PMSS — social and personal renunciations

Unadjusted 0.77 0.70-0.84 <.0%*

Adjusted 0.76 0.68-0.85 <.0@%*
WCCL - problem focused

Unadjusted 1.07 1.01-1.14 .03*

Adjusted 1.06 0.98-1.15 .14
WCCL -social support

Unadjusted I.11 1.02-1.20 .02%

Adjusted 1.07 0.96-1.18 .24
WCCL — wishful thinking

Unadjusted 0.90 0.85-0.95 <.0I**

Adjusted 0.93 0.87-1.0 .04

Note: Stable high life satisfaction is the reference group. OR = odds ratio; Cl = confidence interval. * p < .05; ** p < .0l. BC| = Basic Character
Inventory; PMSS = Perceived Medical School Stress; WCCL = Ways of Coping Check List.

showed that the students with stable high life satisfaction
scored lower on the personality trait vulnerability, had
less academic worries, perceived medical school as inter-
fering less with their social and personal life, were more
likely to cope with stress by using a problem focused
approach and seeking social support and were less likely
to turn to wishful thinking. In the adjusted model, percep-
tion of social and personal renunciations (Odds Ratio
(OR) =.76 [.68-.85], p < .01) and wishful thinking (OR =
.93 [.87-.1.00], p = .04) were the only explanatory varia-
bles which maintained statistical significance. Additional
analyses showed that the statistical effect which the per-
sonality trait vulnerability had on the course of life satis-
faction seemed to be redirected through the coping
strategy wishful thinking in the adjusted model.

Discussion

The level of life satisfaction among the medical students
decreased from their first to their third year in medical
school, and remained at this lower level until graduation.
The comparison analyses showed that the medical stu-
dents were as satisfied as other students when starting

their studies of medicine, but reported a lower level than
the comparison group in their final year. Furthermore, sta-
ble high levels of life satisfaction in medical school corre-
sponded to low levels of stress in the form of one's
perception of social and personal renunciations, and by
low levels of wishful thinking as a way of coping.

How do we explain the decrease in life satisfaction during
the first years in medical school? We do not know the level
of life satisfaction among the students before they
embarked on their studies of medicine. It is possible that
they reported higher levels of satisfaction than they nor-
mally would due to the fact that they had recently been
accepted to medical school, which has Norway's highest
admission requirements and that they simply returned to
their normal level of satisfaction by the third year in med-
ical school. However, the fact that medical students were
as satisfied as other students when entering medical
school, but less satisfied at graduation, contradicts this
explanation, and indicates that the reduction in life satis-
faction may have been caused by factors specific to medi-
cal school. It may be that the medical students did not
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adapt to their studies as well as other students. Although
some studies have found that pharmacy students [23],
graduate science students, [24,25] and law students [32]
experience even more distress than medical students, the
presumption that medical school has an impact on medi-
cal students' mental health is supported by several studies,
which have shown that the medical students' well-being
deteriorates during medical school. A longitudinal study
of depression among medical students found that upon
entering medical school the students' emotional status
resembled that of the general population, but that depres-
sion scores rose and remained high during medical school
[33]. This is consistent with findings of lower levels of life
satisfaction among Canadian medical residents than
among the general population [27]. Similar results have
also been found in our group when comparing Norwe-
gian medical graduates and physicians to comparable
population samples in Norway [22]. Although the mean
levels of life satisfaction among the medical students were
quite high throughout medical school, our study supports
the notion of the medical education and career as having
an unfavourable effect on general life satisfaction among
students and physicians. According to two review articles
by Dyrbye et al, the impact of this effect has not been thor-
oughly studied, but some results indicate that student dis-
tress may correlate with impaired academic performance,
cynicism, academic dishonesty, substance abuse and sui-
cide [8,34].

The main aim of this study was to identify resilient medi-
cal students and find out if these students differed from
their peers in personality, perceived stress, and coping
strategies. We succeeded in finding a subgroup of students
with stable high levels of life satisfaction. Compared to
the group with fluctuating levels of life satisfaction, the
stable students differed with respect to both perceived
stress and coping abilities.

Our study found that low scores on the PMSS - social and
personal renunciations item predicted stable high life sat-
isfaction, even when susceptible personality traits were
controlled for. This indicates that students in the stable
group perceived medical school as interfering far less with
their social and personal life than did students with fluc-
tuating levels of life satisfaction. The ability to find
enough energy to spend on several of life's domains, while
maintaining a balance between them may be crucial for
experiencing stable high life satisfaction. This finding is
supported by previous studies which have shown that
socializing decreased in medical school [35], that inade-
quate social activity was linked to impaired psychological
health among medical students [36], and that leisure
activities can reduce stress in medical school [37]. Another
study revealed that many medical students felt guilty for
spending time on social activities and personal well-
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being, although they recognised the importance of doing
so [13]. Medical school should encourage students to
maintain their outside interests and leisure activities and
to make time for friends and recreation.

In the univariate analysis, low levels of academic worries
corresponded to stable high life satisfaction. Although
this effect did not remain statistically significant in the
adjusted model, this finding may still indicate that per-
ceived cognitive abilities are important for life satisfaction
among medical students.

As expected, we found that a low level of passive, emotion
focused coping, such as wishful thinking, was associated
with stable high life satisfaction. Other studies support the
harmful effect of emotion focused coping among medical
students [12,38]. Studies of another cohort of Norwegian
physicians showed that this form of coping during medi-
cal school predicts forthcoming mental health problems
[19]. Although some of these studies found active coping
to promote well-being [11] and to protect against depres-
sion [12], these factors reached predictive power in the
unadjusted analyses of our study, but not in the adjusted
model. Coping strategies can be modified by educational
and therapeutic interventions. Training in how to use
healthy ways of coping should therefore be provided in
medical school, for instance, through the implementation
of stress management courses.

We found that personality traits did not predict stable
high life satisfaction when we controlled for other coping
variables. A low level of vulnerability predicted stable
high levels of life satisfaction in the univariate analysis,
but this effect seemed to be channelled through wishful
thinking in the adjusted model. The role of personality
and dispositional variables has been emphasised in sev-
eral other life satisfaction studies [10,17]. However,
another study from our research group found only a
rather modest effect of personality on life satisfaction
among medical postgraduates and physicians [22]. It
seems that for people in this educational and occupa-
tional group, stress and coping may be more important
for life satisfaction than personality.

While other studies have found that female medical stu-
dents report more stress [4] and less satisfaction with life
than male medical students [39], we found no gender dif-
ferences in life satisfaction in our study. This is in accord-
ance with earlier reported findings on mental health
among Norwegian physicians [19,40] and may reflect the
relatively equal position of the genders in Norway.

The major strength of this study is that it is a longitudinal
study, following a nationwide cohort of medical students
throughout their entire study period. Medical education

Page 6 of 8

(page number not for citation purposes)



BMC Medical Education 2006, 6:48

in Norway consists of six years of education at the univer-
sity, followed by one and a half years of compulsory resi-
dency. Although this is different from, for example the
United States, our findings may be generalised beyond
Norway, at least within the European system of training.
High levels of stress are reported in several countries
[1,3,4,12,36,37]. The response rates in the cross-sectional
samples of our study were quite high, and although the
response rate was somewhat lower in the longitudinal
sample, it still consisted of more than half of all the stu-
dents who entered medical school in Norway in 1993.
Considering that those students who dropped out of the
longitudinal sample after having responded the first year
reported a lower level of life satisfaction when entering
medical school than those who participated in all three
assessments, the reduction in life satisfaction might have
been even larger if all students had been part of the longi-
tudinal sample (type II error). The data on the control
groups were collected midway through the study. The
comparisons made between the students in their first and
last years are hence done with data of other students col-
lected three years later and three years earlier, respectively.
We consider any possible effect of this difference in time
to be minimal. Another limitation of the study is the
employment of a single item as an outcome measure,
which may reduce the reliability of the responses, but we
consider its correlation with a validated subjective well-
being scale [29] to be satisfactory.

What can be done to increase resilience in medical stu-
dents and ensure that future students are enabled to main-
tain stable, high levels of life satisfaction throughout
medical school? The results of this study stress the impor-
tance of making time for personal and social life while in
medical school, and the advantage of avoiding the use of
passive, emotion focused coping, such as wishful think-
ing.

Findings from another study, which revealed that many
medical students felt guilty for spending time on social
activities and personal well-being even though they recog-
nised the importance of doing so [13], may indicate that
a change of social norms in medical school is necessary.
Medical school educators could play an important role in
such a change, by being good role models. In addition,
reducing peer pressure is probably also an efficient means
for reaching this goal. Evaluation of such interventions
may be an important area for future research.

A review article on stress management in medical educa-
tion found that participation in such programs gave
promising results, but concluded that the studies had
many limitations and that further research on stress reduc-
ing intervention in medical school is needed [41].

http://www.biomedcentral.com/1472-6920/6/48

Conclusion

In conclusion, this study shows that life satisfaction
decreased somewhat during medical school. The medical
students were initially as satisfied as other students, but
the level of life satisfaction in their final year was lower
than that of other comparable students. Medical students
who sustained high levels of life satisfaction perceived
medical school as interfering less with their social and per-
sonal life, and made less use of passive, emotion focused
coping, such as wishful thinking, than did their peers.
Medical schools should encourage students to try to
achieve a balance between schoolwork and their social
and personal lives, and emphasise the importance of
healthy coping strategies, for instance, by providing stress
management courses.

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions

KK acted as the principal investigator, RT was involved in
designing the study, analysing the data and writing the
paper, AF was involved in analyzing the data and writing
the paper, EH was involved in designing the study and
writing the paper, TG contributed to the interpretation of
data and drafting of the manuscript, NTG was involved in
initiating and designing the study and was responsible for
collection of the data, PV and OE initiated and designed
the study and supervised the collection of data, and were
involved in writing the paper. All authors have read and
approved the final manuscript.

Acknowledgements

This research was supported by the Research Council of Norway and the
Norwegian Medical Association. We are very grateful to all the medical stu-
dents who conscientiously completed the comprehensive questionnaires.
We would like to acknowledge Jon Havard Loge from the Department of
Behavioural Sciences in Medicine at the University of Oslo, Norway for
contributing with data of other university students from a study of 3500
Norwegian citizens, funded by the Norwegian Cancer Society.

References

I. Firth J: Levels and sources of stress in medical students. Br
Med | (Clin Res Ed) 1986, 292:1177-1180.

2. Radcliffe C, Lester H: Perceived stress during undergraduate
medical training: a qualitative study. Med Educ 2003, 37:32-38.

3. Saipanish R: Stress among medical students in a Thai medical
school. Med Teach 2003, 25:502-506.

4.  Dabhlin M, Joneborg N, Runeson B: Stress and depression among
medical students: a cross-sectional study. Med Educ 2005,
39:594-604.

5. Zoccolillo M, Murphy GE, Wetzel RD: Depression among medi-
cal students. | Affect Disord 1986, 11:91-96.

6. Tyssen R, Vaglum P, Gronvold NT, Ekeberg O: Suicidal ideation
among medical students and young physicians: a nationwide
and prospective study of prevalence and predictors. | Affect
Disord 2001, 64:69-79.

7.  Tyssen R, Hem E, Vaglum P, Gronvold NT, Ekeberg O: The process
of suicidal planning among medical doctors: predictors in a
longitudinal Norwegian sample. | Affect Disord 2004, 80:191-198.

Page 7 of 8

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3085772
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12535113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12535113
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14522672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14522672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15910436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15910436
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2944933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2944933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11292521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11292521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11292521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15207932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15207932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15207932

BMC Medical Education 2006, 6:48

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Dyrbye LN, Thomas MR, Shanafelt TD: Medical student distress:
causes, consequences, and proposed solutions. Mayo Clin Proc
2005, 80:1613-1622.

Diener E: Subjective Well-Being: The Science of Happiness
and a Proposal for a National Index. Am Psychol 2000, 55:34-43.
Vaillant GE: Mental health. Am | Psychiatry 2003, 160:1373-1384.
Park CL, Adler NE: Coping style as a predictor of health and
well-being across the first year of medical school. Health Psy-
chol 2003, 22:627-631.

Mosley TH Jr, Perrin SG, Neral SM, Dubbert PM, Grothues CA, Pinto
BM: Stress, coping, and well-being among third-year medical
students. Acad Med 1994, 69:765-767.

Lee ), Graham AV: Students' perception of medical school
stress and their evaluation of a wellness elective. Med Educ
2001, 35:652-659.

McManus IC, Sheeraz SlI, Chandrarajan AC, Ferguson EE, Leaviss JL:
Unhappiness and dissatisfaction in doctors cannot be pre-
dicted by selectors from medical school application forms: A
prospective, longitudinal study. BMC Med Ed 2005, 5:38.
Lazarus RS, Folkman S: Stress, Appraisal and Coping New York:
Springer Publishing Co; 1984.

Vitaliano PP, Maiuro RD, Mitchell E, Russo |: Perceived stress in
medical school: resistors, persistors, adaptors and maladap-
tors. Soc Sci Med 1989, 28:1321-1329.

Heller D, Watson D, llies R: The Role of Person Versus Situation
in Life Satisfaction: A Critical Examination. Psychol Bull 2004,
130:574-600.

Vitaliano PP, Russo J, Carr JE, Heerwagen JH: Medical-School Pres-
sures and Their Relationship to Anxiety. | Nerv Ment Dis 1984,
172:730-736.

Tyssen R, Vaglum P, Gronvold NT, Ekeberg O: Factors in medical
school that predict postgraduate mental health problems in
need of treatment. A nationwide and longitudinal study. Med
Educ 2001, 35:110-120.

Vitaliano PP, Russo ], Carr JE, Maiuro RD, Becker |: The Ways of
Coping Checklist — Revision and Psychometric Properties.
Multivariate Behav Res 1985, 20:3-26.

Yiu V: Supporting the well-being of medical students. CMA|
2005, 172:889-890.

Tyssen R, Hem E, Gude T, Gronvold NT, Ekeberg O, Vaglum P:
Lower life satisfaction among doctors compared with the
general population: a 10-year longitudinal and nationwide
study of course and predictors [abstract]. Eur Psychiatry
2006:5180.

Henning K, Ey S, Shaw D: Perfectionism, the impostor phenom-
enon and psychological adjustment in medical, dental, nurs-
ing and pharmacy students. Med Educ 1998, 32:456-464.
Toews JA, Lockyer M, Dobson D), Brownell AK: Stress among
residents, medical students, and graduate science (MSc/
PhD) students. Acad Med 1993:546-48.

Toews JA, Lockyer JM, Dobson D], Simpson E, Brownell AK, Brenneis
F MacPherson KM, Cohen GS: Analysis of stress levels among
medical students, residents, and graduate students at four
Canadian schools of medicine. Acad Med 1997, 72:997-1002.
Loge JH, Ekeberg O, Kaasa S: Fatigue in the general Norwegian
population: normative data and associations. | Psychosom Res
1998, 45:53-65.

Cohen JS, Patten SB: Well-being in residency training: a survey
examining resident physisician satisfaction both within and
outside of residency training and mental health in Alberta.
BMC Med Educ 2005, 5:21.

Krokstad S, Johnsen R, Westin S: Social determinants of disabil-
ity pension: a 10-year follow-up of 62 000 people in a Norwe-
gian county population. Int | Epidemiol 2002, 31:1183-1191.
Roysamb E, Harris JR, Magnus P, Vitterso ], Tambs K: Subjective
well-being. Sex-specific effects of genetic and environmental
factors. Pers Individ Dif 2002, 32:211-223.

Lazare A, Klerman GL, Armor DJ: Oral, obsessive, and hysterical
personality patterns. An investigation of psychoanalytic con-
cepts by means of factor analysis. Arch Gen Psychiatry 1966,
14:624-630.

Torgersen S: Hereditary-environmental differentiation of gen-
eral neurotic, obsessive, and impulsive hysterical personality
traits. Acta Genet Med Gemellol (Roma) 1980, 29:193-207.

Kellner R, Wiggins R, Pathak D: Distress in medical and law stu-
dents. Compr Psychiatry 1986, 27:220-3.

http://www.biomedcentral.com/1472-6920/6/48

33. Rosal MC, Ockene IS, Ockene JK, Barrett SV, Ma Y, Hebert JR: A lon-
gitudinal study of students' depression at one medical
school. Acad Med 1997, 72:542-546.

34. Dyrbye LN, Thomas MR, Shanafelt TD: Systematic Review of
Depression, Anxiety, and Other Indicators of Psychological
Distress Among U.S. and Canadian Medical Students. Acad
Med 2006, 81:354-373.

35. Ball S, Bax A: Self-care in medical education: effectiveness of
health-habits interventions for first-year medical students.
Acad Med 2002, 77:911-917.

36. Aktekin M, Karaman T, Senol YY, Erdem S, Erengin H, Akaydin M:
Anxiety, depression and stressful life events among medical
students: a prospective study in Antalya, Turkey. Med Educ
2001, 35:12-17.

37. Shaikh B, Kahloon A, Kazmi M, Khalid H, Nawaz K, Khan N, Khan S:
Students, stress and coping strategies: a case of Pakistani
medical school. Educ Health (Abingdon) 2004, 17:346-353.

38. Vitaliano PP, Maiuro RD, Russo ], Mitchell ES: Medical student dis-
tress. A longitudinal study. | Nerv Ment Dis 1989, 177:70-76.

39. Lloyd C, Gartrell NK: Sex differences in medical student men-
tal health. Am J Psychiatry 1981, 138:1346-1351.

40. Tyssen R, Vaglum P, Gronvold NT, Ekeberg O: The impact of job
stress and working conditions on mental health problems
among junior house officers. A nationwide Norwegian pro-
spective cohort study. Med Educ 2000, 34:374-384.

41. Shapiro SL, Shapiro DE, Schwartz GE: Stress management in
medical education: a review of the literature. Acad Med 2000,
75:748-759.

Pre-publication history

The pre-publication history for this paper can be accessed
here:
http:

www.biomedcentral.com/1472-6920/6/48/prepub

Publish with BioMed Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and publishedimmediately upon acceptance
« cited in PubMed and archived on PubMed Central

O BioMedcentral

Page 8 of 8

(page number not for citation purposes)

« yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16342655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16342655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11392863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11392863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12900295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14640860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14640860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8074778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8074778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11437967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11437967
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2660285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2660285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2660285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15250814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15250814
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6502152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6502152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11169082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11169082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11169082
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15795410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10211285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10211285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10211285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9387825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9387825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9387825
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9720855
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9720855
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15972100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15972100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12540720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12540720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12540720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5934871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5934871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=5934871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7196669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7196669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7196669
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3709135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3709135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9200590
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9200590
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9200590
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16565188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16565188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16565188
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12228090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12228090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11123589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11123589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11123589
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15848822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15848822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15848822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2915218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2915218
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7294192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7294192
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10760123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10760123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10760123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10926029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10926029
http://www.biomedcentral.com/1472-6920/6/48/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Participants
	Materials and procedure
	Life satisfaction
	Subgroups
	Personality
	Medical school stress - academic worries and social and personal renunciations
	Coping
	Statistics


	Results
	Course of life satisfaction in medical school (longitudinal sample)
	Comparison with other students (cross-sectional samples)
	Characteristics of the two subgroups (longitudinal sample)

	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

