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Abstract: Occupation is a fundamental right, enabling social interaction and financial support
for the individual. However, it is an undeniable source of stress, with consequences for physi-
cal and mental health. The prevalence of depression and somatic complaints were assessed in
1,013 public workers using the Beck Depression Inventory and a questionnaire investigating
for the presence of somatic problems designed by the research team. The results were related to
demographic characteristics, history of previous depressive episodes, work schedule (day work,
night and day rotating shift work, day rotating shift work), and duration of current work schedule.
There were more cases of moderate depression in the day rotating shift workers (84%) than in
those working at night (83%). More women had mild or moderate depression than men (22%
and 4% versus 10% and 3%, respectively). Severe depression was found only in men. Nearly
10% of depressed individuals reported previous depressive episodes. A link between depression
and somatic complaints was also found. In particular, 59% of depressed subjects reported gas-
trointestinal complaints and 41% did not (P<<0.001). In conclusion, the occurrence of depressive
symptoms could be facilitated by occupation. A history of depressive symptoms should not be
neglected, given the risk of recurrence. Somatic complaints could represent a “wake-up call”
regarding depression. Global assessment and effective support are fundamental for promotion
of a better quality of life in the at-risk category of workers.

Keywords: depression, somatic complaints, previous depressive episodes, workers, work
schedule, working period

Introduction

Occupation is a fundamental right, enabling social interaction and financial support
for the individual. However, it is an undeniable source of stress, with consequences
for physical and mental health.

Research in this field is growing, especially regarding night work and rotating
shift work, which have consequences for the circadian system,' as well as general
health (determining alterations of gastrointestinal, central nervous, and cardiovas-
cular systems).” The negative effect on the circadian system becomes evident when
considering shift work sleep disorder, that is common among night and rotating shift
workers and has impact on health and behavior. In fact, individuals with shift work
sleep disorder (males in particular), have been found to have high rates of depression,**
sleepiness-related accidents, absenteeism, and ulcers.® In addition, a sympathetic
predominance and reduced heart rate variability have been demonstrated in white-
collar workers complaining of poor sleep.’ The link between shift work and peptic
ulcer disease is probably due to an imbalance of protective and aggressive factors
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acting on the gastric mucosa at night, but to date data in
the literature are controversial.*” Moreover, a high level of
job strain represents a risk factor for retirement on health
grounds.?

With regard to depression, higher levels of symptoms
of stress were found in nurses undertaking three-shift work
compared with those performing two-shift work.’ The years
of shift work also play a role in the occurrence of depressive
symptoms, with the prevalence of depressive disorders found
to be over six times higher in night workers who had worked
6—10 years when compared with those who had done so for
1-5 years.!® Further, middle-aged workers seem to have an
increased suicide risk.!' However, mild emotional disorders
(mild depression, tension, anxiety, or insomnia) were found
to be less frequent among night and ex-night workers than
among day workers, probably because day workers are more
exposed to stress.?

Generally speaking, shift work, type of job, and work
environment are important predictors of health-related out-
comes in workers.!* For example, precarious employment
has been associated with a high prevalence of occupational
injuries, a higher mortality rate, and poor mental health.'
On the other hand, permanent workers were found to suffer
greater distress about job pressure, whereas fixed term work-
ers were more distressed by job insecurity. '

In the light of what has been reported, it is clear that
the link between work and illness (both physical and
mental) is complex and related to various factors. To the
best of our knowledge, there are no studies investigating
this issue from a holistic point of view, simultaneously
considering the multiple demographic, clinical, and work-
ing variables that could play a role in the occurrence of
work-related health problems. The aim of this study was
to determine the prevalence of depression in a sample of
workers and its relationship with age, sex, marital status,
somatic complaints, work schedule (day work, day rotating
shift work, night and day rotating shift work), duration of
current work schedule, and presence of previous depres-
sive episodes.

Materials and methods

Data collection

One thousand and thirteen public workers (706 men and
307 women, mean age 40.8188 years) referred to the Occu-
pational Health Unit by their employers for a check-up were
enrolled consecutively from January 2009 to January 2010
and assessed using anonymous questionnaires. Each indi-
vidual signed their written informed consent.

Sample characteristics

The sample population was divided into three categories of
workers, according to their work schedule: day workers who
worked only in the morning hours (n=289, 28.5%); night and
day rotating shift workers (n=358, 35.3%); and day rotating
shift workers (n=366, 36.1%).

Measurements

Each individual was assessed using the Italian version of the

Beck Depression Inventory (BDI) for the presence and severity

of depressive symptoms. The BDI is composed of 21 items each

with a score from 0 to 3. A total BDI score of 09 indicates
normal, 1018 indicates mild depression, 19-29 indicates mod-
erate depression, and 30-63 indicates severe depression.'®!”

All workers in the study were asked to supply the fol-
lowing demographic data: sex, age, marital status, work
schedule (night and day rotating shift work, day rotating shift
work, day work), duration of current work schedule and, if
present, previous episodes of mood disorder (depression,
mania, irritability, unstable mood). In addition, the research
group designed the list below to investigate for the presence
of somatic complaints/disorders:

e cardiovascular system (hypertension, hypotension, bra-
dycardia, tachycardia, extrasystoles, atrial fibrillation,
angina pectoris, previous myocardial infarction, other)

e respiratory system (dyspnea, recurrent cough, asthma, pain
associated with breathing, previous pneumonia, other)

e gastrointestinal system (abdominal colic, heartburn,
constipation, diarrhea, jaundice, increased appetite,
decreased appetite, other)

e urinary system (kidney stones, pain or burning with
urination, increased urination, decreased urine output,
hematuria, other)

e reproductive system (decreased sexual desire, increased
sexual desire, impotence, amenorrhea, bleeding, men-
strual pain, other)

e musculoskeletal system (bone and joint pain, osteoporo-
sis, fatigue, other)

e cutaneous system (itching, rashes, spots on sun-exposed
areas, bubbles, blisters, dry skin, other)

e blood and lymphatic system (anemia, leukemia, platelet
disorders, other)

e nervous system (headache, tremors, paralysis, movement
disorders, seizures, visual disturbances, hearing impair-
ment, other).

Each individual was asked to underline the listed prob-
lems which affected him/her and indicate any other nonlisted
problems.
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Data analysis

The data were analyzed using Statistical Package for Social
Science software (SPSS Inc., Chicago, IL, USA). Quanti-
tative values are shown as the mean * standard deviation
and categorical variables are expressed as the frequency
(percentage). Differences between proportions were evalu-
ated using the chi-squared test. Correlations were evaluated
using Pearson’s correlation. P-values =0.05 were considered
to be statistically significant.

Results

Sample characteristics

The sample consisted of 1,013 public workers, comprising
531 (52%) health workers, 445 (43%) transport operators,
and 37 (3%) university employees. Seven hundred and six
(70%) were male and 307 (30%) were female. The mean
age of the total sample was 40.818.8 (range 24—64) years;
the mean age was 41+8.6 years for men and 39.4% 9 years
for women. Three age groups were formed as follows:
24-35 years (n=313, 31%), 36-50 years (n=547, 54%),
and 51-64 years (n=153, 15%, see Table 1). Eight hundred
and twelve individuals (80%) were married, 43 (4%) were
divorced, 143 (14%) were single, and 15 (1%) were widowed;
617 men (87%) and 195 women (63%) were married; 15 men
(2%) and 28 women (9%) were divorced; 72 men (15%) and
71 women (23%) were single; and three men (0.4%) and
12 women (4%) were widowed.

Relationship between BDI score

and sex, marital status, and age group

Of the 1,013 individuals in the study, 841 (83%) reported
depression and 172 (17%) reported no depression.
Specifically, 138 (14%) had mild depression, 31 (3%) had
moderate depression, and three (0.3%) had severe depression.

Table | General characteristics of the study sample

Whole sample (n) 1,013
Age, years (mean * SD) 40.818.8
Sex
Male (n, %) 706 (70)
Female (n, %) 307 (30)
Type of occupation
Health workers (n, %) 531 (52)
Transport operators (n, %) 445 (43)
University employees (n, %) 37 (3)
Age group
24-35 years (n, %) 313 31)
36-50 years (n, %) 547 (54)
51-64 years (n, %) 153 (15)

Abbreviation: SD, standard deviation.

Females had higher rates of depression than men, (26% ver-
sus 13%). In terms of severity, they presented more cases of
mild depression (22% versus 10%) and moderate depression
(4% versus 3%). On the other hand, only men showed severe
depression (0.4%).

The highest percentage of nondepressed individuals was
found in the married category (85%), followed by those who
were single (82%). The highest rates of mild depression
were found in widowed (47%) and divorced (28%) subjects,
and the highest rates of moderate depression were found in
divorced subjects (7%), followed by married (3%) and single
(3%) subjects. Severe depression was found in a few cases
(0.2% of married and 0.7% of single subjects). A statisti-
cally significant difference was found when comparing the
percentage of married nondepressed subjects (85%) and that
of nondepressed divorced subjects (65%, P<<0.05); a statis-
tically significant difference was also found between rates
of mild depression in married subjects (13%) and widowed
subjects (47%, P<<0.05, see Table 2).

The risk of depression increased with increasing age. The
percentage of subjects aged 51-64 years suffering from mild
depression was significantly greater than that in subjects aged
24-35 years (18% versus 11%, respectively, P<<0.05). One
case of moderate depression and one of severe depression
were found in each age group; hence, these few cases have
been grouped into a unique class (moderate-severe depres-
sion) while performing the statistical analysis pertaining the
age groups (see Table 3).

Relationship between BDI score

and work schedule

Fifty-two (18%) day workers reported depression and
237 (82%) did not, 62 (17%) of night and day rotating shift
workers reported depression and 296 (83%) did not, and
57 (16%) of day rotating shift workers reported depression
and 309 (84%) did not. No marked differences in sever-
ity of depression were identified. Interestingly, there were
more cases of moderate depression among day rotating shift
workers (3%) than in night and day rotating shift workers
(2%, see Table 4). Rates of depression were higher among
women regardless of work schedule, except for severe
depression, which was found only in men (see Table 5).

Relationship between BDI score

and duration of current work schedule
Three categories for duration of current work schedule
were considered, from the most recent to the most distant,
ie, workers who started working in 20052010, those who
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Table 2 Marital status and depression

Married, Divorced, Single, Widowed, P-value
total 812 total 43 total 143 total 15
(n, %) (n, %) (n, %) (n, %)
Nondepressed (n=841) 689, 85%* 28, 65% 118, 82% 8, 53% <0.05
Mild depression (n=138) 101, 13%** 12, 28% 21, 15% 7,47% <0.05
Moderate depression (n=31) 22, 3% 3,7% 4, 3% -
Severe depression (n=3) 2,0.2% - 1,0.7% -

Notes: Shown are percentages of married, divorced, singles, and widowed among nondepressed and mildly, moderately and severely depressed subjects; *versus 2 (divorced);

**versus 4 (widowed).

started working in 1990-2004, and those who started work-
ing in 1970-1989. These categories were created for every
work schedule.

For day workers and day rotating shift workers, the per-
centages of nondepressed subjects were higher among those
who started working more recently, ie, in 2005-2010, but
decreased with increasing duration of current work schedule
(1990-2004), and then increased again in those who had
started shift work in 1970-1989. For night and day rotating
shift workers, the highest percentage of nondepressed indi-
viduals was found in the group that started working more
recently (2005-2010), but this percentage fell steeply with
increasing duration of current work schedule (1990-2004
and 1970-1989, see Table 6).

Relationship between BDI score
and history of depressive episodes

and somatic complaints
Previous depressive episodes and cardiovascular, respira-
tory, and gastrointestinal problems were the most frequently
reported complaints, so the statistical analysis was limited to
these variables. Thirty-seven subjects in the whole sample
reported previous depressive episodes; 17 (45%) suffered from
depression according to the BDI and 20 (55%) did not.

A total of 247 subjects reported cardiovascular problems,
particularly tachycardia, arrhythmia, and hypertension.
Of these, 230 were not depressed (representing 27% of the

Table 3 Age groups and depression

BDI Age 24-  Age36- Age5l- P-value
35 years 50 years 64 years

Nondepressed 85%* 83% 78% <0.05

(n=841)

Mild depression | 196 14% 18% <0.05

(n=138)

Moderate-severe 4% 3% 4% NS

depression (n=34)

total number of subjects without depression) and 17 were
depressed (representing 10% of all depressed workers).
One hundred and ten subjects complained of respiratory
problems, particularly chronic bronchitis, cough, and
dyspnea. Eighty-five of these were not depressed (10% of
the total number of subjects without depression) and 25 were
depressed (14% of all depressed workers).

In total, 386 workers reported gastrointestinal problems,
particularly dyspepsia, epigastric pain, constipation, irritable
bowel syndrome; of these 235 were not depressed (27% of the
total number of subjects without depression) and 101 were
depressed (59% of all depressed workers). Gastrointestinal
disturbances (33%) were the most frequently reported
somatic problem in the whole sample.

Cardiovascular disturbances were reported by 93% of
nondepressed subjects and 7% of depressed subjects; respec-
tive percentages were 77% and 23% for respiratory distur-
bances and 70% and 30% for gastrointestinal disturbances.

The relationship between previous depressive episodes,
somatic complaints, and current depression was investigated
using Pearson’s chi-squared test. Comparing individuals
with and without depression (mild to severe) or previous
depressive episodes, a statistically significant correlation
was found between previous depressive episodes and current
depression (y*=48.261, P<<0.001). Gastrointestinal problems
were the most common somatic complaints in individuals
with depression, with 59% of depressed subjects reporting

Table 4 Relationship between BDI results, work schedule, and
depression

BDI results DW NDRSW DRSW  P-value
(n=289) (n=358) (n=366)

Nondepressed (n=841)  82% 83% 84% NS

Mild depression (n=138)  15% 14% 12% NS

Moderate depression 3% 2% 3% NS

(n=31)

Severe depression (n=3) 0.3% 0.3% 0.3% NS

Notes: Shown are the percentages of nondepressed and mildly, moderately and
severely depressed subjects within each age group; *versus 3 (age 51-64 years);
*tversus 3.

Abbreviations: BDI, Beck Depression Inventory; NS, not statistically significant.

Note: Shown are the data for each work schedule.

Abbreviations: BDI, Beck Depression Inventory; DW, day workers; NDRSW,
night and day rotating shift workers; DRSW, day rotating shift workers; NS, not
statistically significant.
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Table 5 Work schedule, sex, and depression

Males (n=706)

Females (n=307)

DW NDRSW DRSW P-value DW NDRSW DRSW P-value
(n=176) (n=228) (n=302) (n=113) (n=130) (n=64)
Non-depression 87% 84% 89% NS 73% 75% 75% NS
Mild depression 10% 13% 9% NS 24% 21% 19% NS
Moderate depression 2% 2% 2% NS 3% 5% 6% NS
Severe depression 0.7% 0.5% 0.3% NS / / /

Note: Shown are the BDI results for each work schedule according to sex.

Abbreviations: BDI, Beck Depression Inventory; DW, day workers; NDRSW, night and day rotating shift workers; DRSWV, day rotating shift workers; NS, not statistically

significant.

gastrointestinal complaints and 41% of depressed subjects
not reporting such complaints (P<<0.001).

Discussion and conclusion
Stress is associated with a variety of physical and mental
health problems, including physiological hyperarousal,
negative cognition, and negative mood.'® A high risk of hos-
pitalization for depression has been demonstrated in human
service workers."” Moreover, a higher rate of antidepressant
use has been found in employees undertaking a person-related
work than in individuals doing non-person-related work.*
Our present findings suggest that marital status plays a
role in the risk of depression. We found the lowest rate of
depression among married individuals, and the highest rate
of mild depression in individuals who were widowed. Age
was also related to the presence of depressive symptoms,
with a significantly higher prevalence of mild depression
found among older subjects (aged 51-64 years). In this
study, approximately 10% of depressed subjects reported
having had previous depressive episodes. Moreover, even
though no statistically significant differences were found
when considering depression and work schedule/duration of

Table 6 Work schedule, working period, and depression

current work schedule, the raw values suggest some influence
of'these variables on the occurrence of depressive symptoms.
A link between depression and somatic complaints (gastro-
intestinal disturbances in particular) was also found.

The prevalence of major depression in our sample
of workers was higher than that in the general Italian
population.?! Our data support the hypothesis that work
represents an objective source of stress and could facilitate
the occurrence of depressive symptoms. Several studies
have reported that symptoms of depression are commonly
perceived by patients as interfering significantly with their
work performance. Moreover, epidemiologic research found
that community workers with depression were at least five
times more likely to miss work than workers with no symp-
toms of depression. Depressed patients being treated in
primary care miss two to four more days of work per month
due to disability than patients without depression.”? These
data underscore the importance of screening for symptoms
of depression among workers.?

As reported elsewhere in the literature, in our sample,
the frequency of depression in women (26%) was higher than
that in men (13%). The higher prevalence of depression in

2005- 1990- 1970- P-value 2005- 1990- 1970- P-value 2005- 1990- 1970-  P-value
2010 2004 1989 2010 2004 1989 2010 2004 1989
DW DW DW NDRSW NDRSW NDRSW DRSW DRSW DRSW
Nondepressed  88% 77% 85% NS 95% 79% 77% NS 90% 83% 89% NS
(n=841)
Mild depression 9% 20% 12% NS 2% 4% 2% NS 3% 4% 0.7% NS
(n=138)
Moderate 3% 3% 2% NS 2% 4% 2% NS 3% 4% 0.7% NS
depression
(n=31)
Severe - - - NS - 0.5% 0.8% NS - - 0.7% NS
depression

(=3)

Note: Shown are the BDI results according to duration of the current work schedule.

Abbreviations: BDI, Beck Depression Inventory; DW, day workers; NDRSW, night and day rotating shift workers; DRSWV, day rotating shift workers; NS, not statistically

significant.
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female workers probably reflects their different role in society.
In reality, women are exposed to a “double burden”, having
to dedicate themselves to both work and family; paradoxi-
cally, they might prefer to work at night in order to have more
time to take care of children.? Hence, shift work might affect
mental health in men and women in different ways.?® In addi-
tion, the woman traditionally stays home after the birth of a
child, because she is the one mainly responsible for caring
for children.?’” With regard to their role in the workplace,
women usually report less decision-making opportunities
and more work-related stress than their male colleagues.? In
contrast with data reported in the literature,” work schedule
did not significantly influence the likelihood of depression,
even though moderate depression was more frequent in day
workers than in night and day rotating shift workers. For
night workers in particular, the duration of the current work
schedule has been suggested to play a role in the likelihood
of depressive symptoms.?

The prevalence of depression was positively related to
the duration of all current work schedules; however, the
risk of having depressive symptoms was lower in day work-
ers and day rotating shift workers who had been working
these shifts for longer periods of time. In contrast, this risk
did not decrease in night and day rotating shift workers,
indicating that night shifts have some degree of long-term
“depressogenic” effect. Night work can trigger disturbances
in the sleep/wake cycle and difficulty in maintaining family
and social relationships, with consequent negative influences
on marital relationships, care of children, and social contacts,
and deterioration of health that can manifest in disturbances
of sleep and eating habits.? Previous depressive episodes, as
expected, increased the likelihood of depression, so repre-
sent a predictor of recurrent depressive episodes; therefore,
a history of depression should not be underestimated.***!
A proportion of individuals complaining of cardiovascular,
respiratory and gastrointestinal problems were found to be
depressed. In particular, 30% of individuals complaining of
gastrointestinal disturbances were depressed, and somatic
complaints may be linked to an underlying psychiatric ill-
ness.>> A previous study has reported a positive association
between the characteristics of somatic symptoms (number,
frequency, and associated disability) and severity of depres-
sion in patients with major depressive disorder.®® In view
of this, when assessing workers, such complaints should
be interpreted as a possible “wake-up call” for depression.
Hence, global assessment and effective support are funda-
mental for promotion of better quality of life in this at-risk
category of workers.

In conclusion, this work has some limitations but also
some strengths. The main strength of this study lies in the
large number of workers evaluated in terms of both somatic
and mental conditions. Another strength of our study is that
it included contemporaneous analysis of workers undertak-
ing a variety of shift work schedules. To the best of our
knowledge, this is the first study to evaluate day workers,
night and day rotating shift workers, and day rotating shift
workers simultaneously while taking into consideration
depression and somatic complaints. The main limitation of
our study is that its design did not allow determination of
the time of onset of depressive symptoms, which would be
useful when correlating depression and work characteristics.
Future prospective studies are necessary to confirm our
results.

This paper highlights a need for careful psychiatric
assessment of workers, in particular when treating them for
somatic complaints. It is interesting to note that none of the
workers who were found to be depressed were referred to the
Occupational Health Unit by their employers for a suspected
psychiatric illness, but only for a check-up. Psychological
observation of workers should play an increasingly important
role in the field of occupational medicine.
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