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Cristian Miron and Horat�iu Alexandru Colosi

Iuliu Hat�ieganu University of Medicine and Pharmacy, Cluj-Napoca, Romania.

Background: The recognition of work stressors and their links to sociodemographic characteristics, health behaviours
and coping strategies is important for enhancing the working conditions of dentists. Aim: The aim of our study was to
identify and rank work stressors in dentists from Cluj-Napoca, Romania, and to investigate their potential links to
sociodemographic characteristics, health behaviours and coping strategies. Study design: A questionnaire based on the
Work Stress Inventory for Dentists (WSID) was delivered to a cross-sectional sample of 250 dentists working in six
neighborhoods across Cluj-Napoca, Romania, as well as at the local Faculty of Dentistry. We collected and analysed
information on sociodemographic characteristics, work stressors, health behaviours and coping strategies. Results: Time
and scheduling pressure, concerns about the future and pay-related work stressors were found to rank highest among the
categories of work stressors investigated. Higher work stress was significantly linked to higher workloads, lower job sat-
isfaction, poorer eating and exercise habits, higher work pain and discomfort, lower perceived health and less sleep. Job
satisfaction was the single best predictor variable of work stress scores. The most frequently used coping strategy to deal
with work stress was resting and taking breaks. Only one-quarter of respondents used active coping strategies. Conclu-
sion: Our findings suggest that work stress is linked to a number of detrimental attitudes in dentists and that there is
room for dentists to make lifestyle improvements.
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INTRODUCTION

Stress is a manifestation appearing when environmental
demands tax or exceed the adaptive capacity of an
organism, thus leading to psychological or biological
changes1,2. Immediate stress may produce temporary
disturbances of cognition, emotion and behaviour that
can adversely affect the person’s well-being. Continu-
ous long-term stress, however, may lead to physiologi-
cal changes that exacerbate, or even cause, disease; a
person can become predisposed to illnesses affecting
various bodily systems, including the immune, central
nervous, gastrointestinal, endocrine and genitourinary
systems, as well as the skin, muscle and connective tis-
sue1. Evidence suggests that chronic stress may be
linked to poorer health practices, accelerated disease
progression, greater symptom reporting, more frequent
health-service utilisation and increased mortality3.
Work stress in dentistry has been examined for over

four decades now, beginning with studies such as that

of Howard et al.4, in 1976, which highlighted that
work stress was linked to the physical and psychologi-
cal well-being of dentists. Indeed, research has
claimed that dentists are at the top of the chart for
stressful professions, with academics and physicians
referring to dentistry as being an ‘impossible’ profes-
sion, in terms of balancing working life, family life
and having time to oneself5. Aside from this, dentists
face numerous daily workplace challenges, such as
working in uncomfortable positions, high noise levels,
defective equipment, variability of treatment out-
comes, financial matters, legal hazards, handling of
difficult patients, coordination of staff members, time
and scheduling pressures, administrative responsibili-
ties, periods of prolonged concentration and social
isolation6–8. Such work stressors may disrupt the
physical and mental well-being of dentists, progres-
sively leading to outcomes such as burnout, the devel-
opment of anxiety and depression and, at times, even
to suicidal thoughts6,8. Such major and potentially
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lethal consequences of exposure to prolonged work
stress explain the importance of using efficient meth-
ods to cope with daily work stress.
Stress-coping strategies can be divided into two

broad categories: approach-oriented strategies and
avoidance-oriented strategies. An approach-oriented
strategy, or active strategy, refers to dealing with
problems or confronting them in a direct manner. It
requires an active attempt to resolve the stressor that
is causing the problem. Conversely, an avoidance-
oriented strategy implies dealing with problems
indirectly, by avoiding active confrontation with the
stressor and thereby reducing emotional tension
associated with the stressor causing the problem9,10.
In the late 1980s, Cooper et al.11 proposed that

accurate diagnosis of the nature of work stressors in
dentistry was a requisite for attempting to minimise
work stress, maximise job satisfaction and improve
the general well-being of dentists. With this intention,
they developed a Work Stress Inventory for Dentists
(WSID), which allowed them to investigate the rela-
tionship between some of the possible sources of work
stress and both job satisfaction and mental ill-health.
Since then, a number of studies have employed modi-
fied versions of the WSID in questionnaires, in order
to examine suspected links between work stress and
factors relating to various sociodemographic charac-
teristics, health behaviours and coping strategies of
dentists12–15.
These studies have been able to suggest links

between work stress and factors of the aforemen-
tioned categories. A recent systematic review of fac-
tors contributing to burnout in dentists and dental
students suggests that younger age, male gender, per-
sonality types, high job-strain and long working hours
may play important roles16.
In the current study, we aimed to identify and rank

work stressors, as well as to investigate their relation-
ship to sociodemographic characteristics, health beha-
viours and coping strategies, in dentists practising in
Cluj-Napoca, Romania.
Therefore, our study assessed whether sufficient evi-

dence exists to reject the null hypotheses that sociode-
mographic characteristics, health behaviours and
coping strategies did not influence the level of work
stress in dentists from Cluj-Napoca, Romania.

MATERIALS AND METHODS

Between the beginning of April and the end of July
2014, a questionnaire based on the WSID was person-
ally delivered to a cross-sectional sample of 250 den-
tists working in six neighborhoods across Cluj-Napoca,
Romania.
The computed sample size necessary to achieve a

test power of 1�b = 0.95, assuming a medium effect

size of d = 0.6, was 148 respondents. The 250 ques-
tionnaires distributed exceeded this computed sample
size by almost 70%, in order to compensate for a pos-
sibly low response rate.
Dental offices in six neighborhoods of Cluj-Napoca,

Romania, were randomly selected from a complete list-
ing provided by the Public Health Registry of Cluj
County. Other dental offices that were situated on the
way to the randomly selected offices were also visited
to deliver the questionnaire. In addition, questionnaires
were distributed to teaching staff working at the Fac-
ulty of Dentistry of the Iuliu Hatieganu University of
Medicine and Pharmacy, who also practised part-time
in private dental offices situated in Cluj-Napoca.
Inclusion criteria for survey participation consisted

of being a dentist registered with the Romanian Col-
lege of Dentists and practising either full-time or part-
time as a resident, specialist or consultant. Exclusion
criteria were defined as not practising within the city
of Cluj-Napoca, being on leave of absence, not wish-
ing to complete the questionnaire or not adequately
completing at least 80% of the questionnaire (i.e. any
missing answer in the Professional Stress part of the
questionnaire or more than 12 missing answers in the
Socio-demographic and Daily Habits parts of the
questionnaire).
In line with the 2013 revision of the World Medical

Association (WMA) Declaration of Helsinki, upon
receiving the questionnaires, all potential survey partic-
ipants were provided with a written letter of introduc-
tion and information about the aims and methods of
the study, clearly stating that their individual responses
were to be used for research while being kept anony-
mous and confidential. As part of the informed consent
process of every potential survey participant, supple-
mentary information was provided verbally whenever
needed, in order to ensure that all information was well
understood. The agreement to complete and return the
anonymous questionnaire was regarded as proper
informed consent to participate in this study.
A complete ethical review procedure for this study

was waived by the Research Ethics Committee of the
Iuliu Hatieganu University of Medicine and Pharmacy
because the study was classified as minimal-risk
research, using an anonymous survey of public beha-
viour, with a very low risk of causing emotional or
physical stress to study participants, and not placing
research subjects at risk of legal liability or damage to
their financial standing, employability or reputation.
No traceable personal data were collected or stored as
part of this survey.

Measures

Information about the sociodemographic background,
work stressors, health behaviours and coping
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strategies of respondents was collected using a ques-
tionnaire containing 64 questions, divided into three
main parts: Socio-demographic Data (16 questions);
Professional Stress (30 questions); and Daily Habits
(18 questions).
Sociodemographic data included age, gender, rela-

tionship status, children, university affiliation, number
of workplaces, number of work days and work hours
per week, number of vacation weeks per year and job
satisfaction.
A modified version of the WSID was used that

adhered more closely to the local working condi-
tions of dentists. A total of 30 work stress items
was used. These items were divided into seven
broad categories: time and scheduling pressures
(four items); pay-related stress (four items); staff
and technical problems (four items); problems with
patients (four items); concerns about the future
(four items); nature of work (six items); and
personal dissatisfaction (four items).
Respondents were asked to rate each stressor by

frequency with which it was usually experienced. A
six-point Likert-type scale, ranging from ‘never’ to
‘always’ causing stress, was used to quantify stres-
sors. All statements indicating the presence of
stress were scored on an increasing scale from
0 (never feeling stressed) to 5 (always feeling
stressed). Each respondent was assigned a total
stress score corresponding to the sum of all 30
items.
Questions relating to health behaviour focussed on

frequency and length of physical exercise, eating
habits, smoking, drinking, physical pain or discomfort
at work, sleeping habits, weight, height, medications
taken over the past month, perceived health and mea-
sures to improve health.
Coping strategies used to deal with stress were also

quantified using a six-point Likert-type scale. Active
coping strategies to deal with stress were defined as
changing the work environment, active changes in the
relationship with patients, employees or colleagues
and consulting a stress specialist.

Data analysis

Data were handled using complete case analysis
because data were rarely missing (0.6% of all ques-
tionnaire items) after having excluded four inade-
quately completed questionnaires.
The reliability of the modified WSID questionnaire

has been investigated using Cronbach’s Alpha. Sam-
pling adequacy for factor analysis was confirmed
using the Kaiser–Meyer–Okin (KMO) measure, and
factor analysis was performed for the seven work
stress categories investigated using the modified WSID
questionnaire.

Sociodemographic characteristics, health behaviours
and stress coping strategies were described and sum-
marised using descriptive statistics: mean, median,
standard deviation (SD), standard error (SE), absolute
and relative frequencies, as well as 95% confidence
intervals. Confidence intervals were corrected for a
finite population of not more than 700 dentists, with
a sex distribution of 37% male and 63% female, esti-
mated to be active in Cluj-Napoca, Romania, based
on data published by the Romanian College of
Dentists17.
Work stress scores were calculated using two

computational methods. The first approach was
mean oriented, summing the scores for each stress
item and then dividing this sum by the number of
responses. The second method was frequency ori-
ented; Likert scores of 4 or 5, corresponding to
‘very often causing stress’ and ‘always causing
stress’, were assigned scores of 1, and Likert scores
of <4 were assigned a score of 0. The top ranking
work stressors were considered to be those
appearing in the top 10 for both computational
approaches.
Using histograms, descriptive statistics and a Kol-

mogorov–Smirnov normality test, the distribution of
these overall work stress scores was first investigated
and confirmed to stem from a normally distributed
population.
Overall work stress scores were compared based on

sociodemographic characteristics, health behaviours,
as well as stress coping strategies, using t-tests. Bar-
tlett’s test for inequality of variances was used in
order to determine if a t-test should assume equal or
unequal variances. Further on, individual work stress
categories of time and scheduling pressures, pay-
related stress, worries about the future and personal
dissatisfaction were also compared based on sociode-
mographic characteristics, health behaviours and
stress coping strategies.
In order to perform these comparisons, sociodemo-

graphic characteristics and health-related behaviours
were dichotomised based on threshold values chosen
in accordance with similar studies11–15,18–20 and other
relevant literature16,21.
Hypotheses regarding categorical variables (e.g. dif-

ferences in coping strategies based on gender) were
investigated using chi-square tests.
Statistical significance was set at a = 0.05, with a

Bonferroni correction down to a = 0.0025 for multi-
ple comparisons involving the same stress scores
grouped by up to 20 predictors.
Simple linear regression models were used to identify

the best single predictors of scores corresponding to
each work stress category investigated. To identify the
best predictors of overall stress scores, a multivariate
analysis adjusted for age was performed. Stress score
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variance that could be explained by the investigated
predictors was computed and expressed as an r2

value.
Sample size and power calculations were performed

using G*Power 3.1.9 (Heinrich Heine University, Düs-
seldorf, Germany).
Data analysis was performed using Microsoft Excel

(Microsoft, Redmond, WA, USA), EpiInfo 7 (Centers
for Disease Control and Prevention, Atlanta, GA,
USA) and PSPP 0.10.2 (GNU Project, Free Software
Foundation, Boston, MA, USA).

RESULTS

After excluding four inadequately completed question-
naires, the survey yielded a response rate of 46.4%.
This allowed us to analyse 116 questionnaires, thereby
achieving a test power of 89% for comparisons
between groups of equal size and always higher than
80% for comparisons involving groups of unequal size.
The reliability of the modified WSID questionnaire

was confirmed by Cronbach’s Alpha (a = 0.842).
Sampling adequacy for factor analysis was confirmed
by a KMO value of 0.733. Factor analysis of the
modified WSID questionnaire confirmed good load-
ing of questionnaire items, corresponding to the
seven categories of work stress investigated (time and
scheduling pressures, pay-related stress, staff and
technical problems, problems with patients, concerns
about the future, nature of work and personal
dissatisfaction).

Descriptive characteristics of the study sample

Sociodemographic descriptors

Age and gender. Ten percent of the responding
dentists were older than 40 years of age and 45%
were between 26 and 30 years of age. Female
respondents accounted for 65.5% (n = 76) of the
study sample, while male respondents accounted for
34.5% (n = 40).

Workplace type, number of workplaces, work days
and work hours. Among the responding dentists,
57.76% (n = 67) worked only in private offices, while
42.24% (n = 49) worked both in private offices and
as teaching staff at the Cluj-Napoca University of
Medicine and Pharmacy.
Over 70% of the responding dentists worked in

more than one workplace: 34% worked in two work-
places; 31% worked in three workplaces; and 6%
worked in more than three workplaces. The majority
of dentists (60%) had a 5-day work week. Approxi-
mately 40% of the respondents worked between 31

and 40 hours a week, 20% between 21 and 30 hours
per week, and 15% between 41 and 50 hours per
week (Figure 1).

Job satisfaction. Over two-thirds of dentists rated
their job satisfaction with scores of ≥8 out of 10
(Figure 2).

Work stressors

Overall stress scores fluctuated widely among dentists,
ranging from < 20 to > 90 (Figure 3). The scores fol-
lowed a fairly normal distribution, with a mean stress
score of 54, a median stress score of 55, SE = 1.39,
skewness = �0.063 and kurtosis = 0.289. The top
ranking stressors using the two different
computational approaches are presented in Table 1.

Health behaviours

Physical exercise. About one-third (34%) of
respondents exercised one to two times a week and
about a quarter (26%) exercised three to four times a
week for more than 15 minutes. Approximately half
(49%) of the respondents exercised between
30 minutes and 1 hour, and over one-quarter (27%)
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Figure 1. Distribution of work hours per week indicated by respon-
dents.
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Figure 2. Job satisfaction indicated by respondents on a scale from 1 to
10.
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exercised between 1 and 2 hours during each exercise
session. The vast majority of dentists (72%)
participated in seasonal sports.

Eating behaviours. With regard to eating habits,
slightly over one-third of dentists ate breakfast every
morning, two-fifths rarely or never snacked between
meals and nearly three-quarters usually or always ate
homemade food. Just over half of the dentists
questioned believed that their diet was well-balanced
most of the time or always.

Smoking and alcohol consumption. The majority of
dentists were non-smokers (66%), while 16% and

18% were occasional and inherent smokers,
respectively. Consumption of alcohol was low;
around 80% of dentists consumed alcohol once a
month or less. Per drinking event, the quantity of
alcohol consumed was less than 2 units for 53% of
respondents and 2–5 units for 39% of respondents.
Very few dentists (8%) admitted drinking more than
5 units of alcohol per drinking event.

Sleeping habits. Three-quarters of dentists slept for
fewer than 8 hours per night, 39% slept for 7 hours
and 25% slept for 6 hours. The mean number of
sleep hours per night was 6.8 among the dentists
sampled.

Physical pain or discomfort. Half of the dentists
reported having no symptoms of pain or discomfort
at work. Minor problems, which did not prevent
dentists from performing their activities at work, were
reported by 41% of respondents. The remaining 9%
experienced forms of work pain and discomfort that
stopped them from performing certain activities.

Body mass index. Sixty-eight percent of the dentists
investigated had a body mass index (BMI) in the
normal range (BMI = 18.5–24.9). One-quarter were
overweight (BMI = 25–29.9), 4% were obese (BMI
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Figure 3. Overall stress score distribution in the study sample.

Table 1 Ranking of the investigated work stressors based on the ranking methods presented

First method (mean oriented) Rank Second method (frequency oriented)

Long working hours 1 Tired after work
Tired after work 2 Worry about the future direction of my career
Worry about the future direction of my career 3 High work expenses
High work expenses 4 Long periods of concentration without breaks
Long periods of concentration without breaks 5 Long working hours
Work under time pressure 6 Insufficient income for desired lifestyle
Insufficient income for desired lifestyle 7 Work under time pressure
Insufficient time for family and friends 8 Insufficient time for family and friends
Treating difficult patients 9 Worry about whether will live well at retirement
Patients cancel appointments 10 Strong competition with other dentists
Strong competition with other dentists 11 Delays with work schedule
Worry about whether will live well at retirement 12 Treating difficult patients
Delays with work schedule 13 Possible viral infection
Possible viral infection 14 Fear of malpraxis
Defective equipment and materials 15 Conflict between medical ethics and profit
Fear of malpraxis 16 Defective equipment and materials
Fear of mistakes in medical practice 17 Believe another career would have been better
Unsatisfactory collaboration with dental technicians 18 Patients cancel appointments
Fear of emergency in the office 19 Fear of emergency in the office
Unsatisfied with auxiliary help 20 Unsatisfied with auxiliary help
Patients do not pay on time 21 Patients do not pay on time
Not capable of meeting my professional goals 22 Not capable of meeting my professional goals
Conflict between medical ethics and profit 23 Fear of mistakes in medical practice
Feel that patients do not appreciate my work 24 Unsatisfactory collaboration with dental technicians
Work is repetitive and monotonous 25 Work is repetitive and monotonous
Believe another career would have been better 26 Cause unwanted pain to patients
Cause unwanted pain to patients 27 Feel isolated in daily work
Unpleasant collaboration with patients 28 Feel that patients do not appreciate my work
Feel isolated in daily work 29 Unpleasant collaboration with patients
Problems communicating with other dentists 30 Problems communicating with other dentists
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>30) and 4% were underweight (BMI <18.5). A
significantly higher proportion of female dentists
(87%) had BMI values in the normal range
(BMI = 18.5–24.9) compared with male dentists
(44%), (P < 0.001; chi-square test).

Medications. About half of the respondents had taken
analgesic and anti-inflammatory medication in the last
month. Vitamins were used by 30%, while 2–9%
took other medications. Only about one-quarter of
dentists had taken no medication at all in the last
month.

Perceived health. Many dentists perceived their
health as being very good (37%) or good (45%). A
smaller percentage of dentists perceived their health as
being excellent (9%), satisfactory (8%) or poor (1%).

Health improvement measures. Over half of the
dentists believed that more physical exercise (57%),
better nutrition (54%) and more relaxation time
(52%) would improve their health. Other factors
perceived as measures to improve health were: more
sleep (46%); respecting meal times (45%); weight loss
(38%); better stress control (33%); less smoking
(14%); and less alcohol consumption (3%).

Coping strategies

Almost 90% of dentists claimed to adopt resting and
taking breaks as a major coping strategy against work
stress. In second place was socialising, while close
together, in third and fourth places, were having

hobbies and playing sports. Just one-quarter of den-
tists used active coping strategies to deal with work
stress and only a few smoked or drank alcohol
(Table 2).

Analysis of factors connected to work stress

Significantly increased overall stress scores were found
to be linked to the factors listed in Table 3.
Physical exercise was a factor which almost achieved

uncorrected statistical significance (P = 0.059). The
overall stress scores of subjects who exercised, for a
minimum of one or two times a week, for at least
30 minutes to 1 hour, tended to be lower compared
with those of dentists who exercised less (exercising
for intervals shorter than 30 minutes or exercising
rarely to never).
Higher time and scheduling pressure stress was

linked to working in more than two workplaces
(P = 0.002), working >5 days per week (P = 0.009),
working >30 hours per week (P < 0.001), sleeping
<8 hours per night (P = 0.008), eating homemade
food for only half of meals or less (P < 0.001) and
having a self-perceived unbalanced nutrition
(P < 0.001). Dentists who also taught at the Univer-
sity exhibited higher time and scheduling pressure
types of stress compared with dentists who only prac-
tised in dental offices (P = 0.03), but overall stress
scores (P = 0.54) and job satisfaction scores (P = 0.5)
were comparable between these two categories.
Regarding pay-related stress, significantly higher

scores were associated with <2 weeks of vacation per
year (P < 0.001) and job satisfaction scores of ≤8
(P = 0.003). Having or not having children did not
reach statistical significance but exhibited a tendency

Table 2 Coping strategies for reducing work stress in
the study sample

Rank Coping strategy Frequency

Overall Male Female

1 Resting and
taking breaks

87 (81–93) 80 (68–92) 91 (85–97)

2 Interactions
with people

64 (56–72) 55 (40–70) 68 (58–78)

3 Hobbies 59 (51–67) 63 (49–77) 58 (48–68)
4 Sports 59 (51–67) 65 (51–79) 55 (45–65)*
5 Forgetting

about work
41 (33–49) 40 (26–54) 42 (32–52)

6 Spending money,
shopping

31 (23–39) 15 (5–25) 39 (29–49)**

7 Active coping
strategies

25 (18–32) 18 (7–29) 29 (20–38)

8 Eating 14 (8–20) 8 (0–16) 17 (9–25)
9 Smoking 9 (4–14) 13 (3–23) 8 (2–14)
10 Alcohol 3 (2–6) 3 (0–8) 3 (0–6)

Values are given as % (95% CI).*P = 0.01; **P = 0.007 (chi-square
test).

Table 3 Overall stress score differences based on
demographic and health-related characteristics

Lower stress scores Higher stress scores t-test
P-value

≤2 workplaces >2 workplaces 0.017
≤30 hours of work/week >30 hours of work/week 0.05
≥8 job satisfaction <8 job satisfaction <0.001**
Seasonal sports No seasonal sports 0.028
Usually or always
eats cooked food

Half the time or
less eats cooked food

0.007

Usually or always a
well-balanced nutrition

Half the time or less
a well-balanced nutrition

0.001**

Consumes alcohol
≥3–4 times/week

Consumes alcohol
<3–4 times/week

0.026

No work pain or
discomfort

Work pain or discomfort 0.005

≥8 hours of sleep/night <8 hours of sleep/night 0.002**
Very good or
excellent perceived
health

Satisfactory, poor
perceived health

0.001**

**Significant at Bonferroni corrected level (P < 0.0025).
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towards uncorrected statistical significance (P = 0.069)
in connection to pay-related stress.
Dentists with job satisfaction scores of <8 and those

sleeping <8 hours per night exhibited significantly
higher worries about future stress (P = 0.01 and
P = 0.001, respectively).
Personal dissatisfaction stress was more prominent

among male dentists compared with female dentists
(P = 0.02). Personal dissatisfaction stress was particu-
larly associated with work under time pressure
(P < 0.001), long working hours (P = 0.003), long
periods of concentration without taking breaks
(P < 0.001), often to always feeling tired after work
(P = 0.001), as well as with a self-perceived unbal-
anced nutrition (P = 0.005) and sleeping <8 hours per
night (P = 0.001).

Coping strategies associated with reduced work stress

Eating (P = 0.030), resting and taking breaks
(P = 0.037), as well as spending money and shopping
(P = 0.041) were linked to lower overall stress scores.
More female than male dentists acknowledged

shopping as a means for coping with stress
(P = 0.007), while participating in sport was a stress-
coping method preferred by male dentists (P = 0.01).
No other significant differences were found between
genders regarding the frequency of different coping
strategies. Stress-coping methods were also similar
between dentists who taught at the University com-
pared with dentists who only practised in dental
offices.

Association of BMI and perceived health

Dentists who rated their health as very good or
excellent showed significantly lower BMI values
(P < 0.001) compared with those who rated it as
good, satisfactory or poor.

Predictors of work stress

The best single predictor of overall work stress, in
a simple linear regression, was job satisfaction
(r = 0.43, r2 = 0.18, P < 0.001). It also best pre-
dicted ‘pay-related’ (r = 0.34, r2 = 0.12, P < 0.001)
and ‘worries about the future’ types of work stress
(r = 0.28, r2 = 0.08, P = 0.003). For ‘time and
scheduling pressure’ work stress, the best single
predictor was the number of work hours per
week (r = 0.52, r2 = 0.27, P < 0.001), while work
under time pressure best predicted ‘personal dissat-
isfaction’ work stress (r = 0.46, r2 = 0.21,
P < 0.001).
In multivariate analysis adjusted for age, the best

multiple linear regression predictors of overall stress

scores were job satisfaction (P < 0.001), the frequency
and duration of physical exercise (P = 0.011), bal-
anced nutrition (P = 0.014), work pain or discomfort
(P = 0.037) and the number of workplaces
(P = 0.038), with a multiple r = 0.62 and an adjusted
r2 = 0.34.

DISCUSSION

Our study demonstrated that work stress was sig-
nificantly linked to a number of sociodemographic
characteristics, health behaviours and coping
strategies.
The main univariate findings of our study suggested

that reduced overall work stress may be especially
linked to high job satisfaction, sufficient sleep, bal-
anced nutrition and regular physical exercise. These
characteristics also reflected in excellent or very good
self-perceived health.
In simple linear regressions, 18% of overall work

stress variation was explained by job satisfaction,
which also accounted for 12% of ‘pay-related’ stress
and 8% of ‘worries about the future’ type of stress.
‘Time and scheduling pressure’ stress was best pre-
dicted by the number of work hours per week, at
27% of its variation. Working under time pressure
predicted 21% of the variation in ‘personal dissatis-
faction’ type stress.
Our age-adjusted multivariate analysis predicted

34% of overall stress variation based on job satisfac-
tion, frequency and duration of physical exercise,
nutrition balance, work pain or discomfort, and the
number of workplaces.

Study strengths and limitations

The proportion of female (65.5%; n = 76) to male
(34.5%; n = 40) respondents in our study closely mir-
rored the distribution of 63% female and 37% male
dentists estimated to be active in Cluj-Napoca, Roma-
nia, based on data published by the Romanian
College of Dentists17.
Nearly 60% of our survey respondents included

dentists who only worked in private offices in Cluj-
Napoca, while the remaining respondents were
University teaching staff who also practised part-time
in private dental offices. After consulting University
statistics and official census data published by the
Romanian College of Dentists17, we estimated the
proportion of dentists who taught at the Dental
School in Cluj-Napoca while also practising in private
dental offices to be around 20% of all dentists practis-
ing in Cluj-Napoca (140 teaching staff, among
approximately 700 practising dentists in Cluj-
Napoca). Owing to a higher response rate in teaching
dentists compared with dentists who worked only in
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private practices, the final proportion of dentists who
also taught at the Cluj-Napoca Dental School
(42.24%) exceeded the above estimate of their pro-
portion among dentists practicing in Cluj-Napoca.
This may have led to an overestimation of certain
types of work-related stress in our sample. Time and
scheduling type work stress, for instance, was found
to be significantly higher in teaching dentists com-
pared with dentists who only practised in private den-
tal offices.
The fact that the resulting sample was predomi-

nantly young was probably because young dentists
were more receptive to completing the questionnaire.
Thus, the results of our study pertain mostly to den-
tists under the age of 40 and should be interpreted
with caution for older age-groups.
Survey response rates have been reported to vary

between 51.5% and 71.4% in health surveys of differ-
ent lengths mailed per post22. Consequently, we tried
to compensate for an estimated response rate of 60%
by personally distributing (rather than mailing per
post) almost 70% more questionnaires than the com-
puted sample size. Despite these precautions, the main
limitation of our study was its low response rate, of
only 46.4%. This decreased our intended test power
(0.95), but succeeded in ensuring test powers of > 0.8
in all planned comparisons.
Another limitation of our study, inherent to all

questionnaire surveys, was its potential for informa-
tion bias. A possibly lower reporting of socially unde-
sirable factors, such as alcohol consumption or
smoking, may have led to an underestimation of the
frequency of such health-related behaviours. Con-
versely, it is also conceivable that an overly enthusias-
tic reporting of socially desirable behaviours, such as
working numerous hours per week, undertaking phys-
ical exercise or having a balanced diet, may possibly
have led to an overestimation of the frequency of such
behaviours. Despite our questionnaires being com-
pleted and returned anonymously, an under- or over-
reporting of certain health-related and stress-coping
behaviours cannot be excluded, possibly leading to
the above-mentioned effects on both the estimated fre-
quencies of such behaviours and on their influence on
work stress scores quantified through the WSID part
of the questionnaire.

Comparison with previous findings

The facts that dentists do not perform adequate physi-
cal exercise on a daily basis, and that frequency of
exercise rather than length of exercise was an issue,
has been previously underlined about dentists in the
UK by Kay and Lowe18, who reported that only 17%
of dentists exercised daily. Our study found the fre-
quency of physical activity to be even lower. With

respect to the duration of exercise, our findings were
almost identical to those found by Kay and Lowe18.
Only 10% of dentists in our study exercised daily,
and just 36% of respondents exercised three to four
times per week or more. Compared with the study of
Myers and Myers12, our population of dentists had
poorer eating habits; just 36% of respondents ate
breakfast daily (which was half of what Myers and
Myers12 reported) and triple the amount of dentists in
our study snacked between meals (61%). Interest-
ingly, although our sample of dentists displayed
poorer physical activity and eating habits, their BMI
values were in healthier ranges compared with den-
tists in the UK12,18. Our study found that a greater
proportion of female (87%) than male (44%) dentists
had normal BMIs, thus reaffirming the claim of Kay
and Lowe18 that female dentists have healthier BMIs.
Alcohol consumption among dentists in Romania

was lower than among dentists in the UK. The major-
ity of dentists from Cluj-Napoca, Romania (79%)
drank alcohol only once a month or less, while 90%
of dentists in the UK consumed alcohol regularly12.
However, in our sample, four times as many dentists
smoked compared with those in the study of Kay and
Lowe18 and twice as many compared with those
reported by Myers and Myers12. Nevertheless, cul-
tural differences between the UK and Romania are
likely to support different patterns of social accep-
tance regarding these behaviours, possibly accounting
for parts of these rather important differences in
reporting drinking and smoking.
It has been reported that dentists frequently worked

with their back in an awkward position and thus
experienced several types of work-related pain and
discomfort18. Our study found that half of the respon-
dents were free of pain and discomfort, which is
higher than in other studies: Kay and Lowe18 found
that 42% of dentists were free from pain and discom-
fort, while Myers and Myers12 reported that 37%
were free from pain and discomfort. However, the
lower occurrence of pain and discomfort in our study
may also be attributed to the young age of dentists
who responded to our survey. Still, it is worrying to
learn that half of the dentists in our sample were
already experiencing problems, which may worsen in
later life, especially if ergonomic working positions
are not properly adopted.
Only 46% of dentists included in our study rated

their health as being excellent or very good, which is
considerably lower than in the study of Kay and
Lowe18 (67%). This may explain why over 90% of
dentists in our study planned to take measures to
improve their health; the top ranking measures
included increased physical exercise (57%), better
nutrition (54%) and more time to relax (52%).
Although more respondents were satisfied with their
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health status in the investigation of Kay and Lowe18,
still 90% planned to take action in order to improve
their health, with the top-ranked measures being more
exercise (58%), losing weight (42%) and improving
eating habits (32%). Thus, two out of the top three
measures intended to improve health were common
between dentists in the UK and those in Romania.
Another similarity between the results found by our
study and those found by Kay and Lowe18 was that
around one-third of dentists desired to have better
control over work stress.
In a large survey performed by O’Shea et al.23 on

nearly 1,000 American dentists attending an annual
meeting of the American Dental Association, the top-
ranking stressors included falling behind schedule,
striving for technical perfection, causing pain or anxi-
ety in patients, cancelled or late appointments and lack
of cooperation from patients in the chair. In our stres-
sor rankings, we found most of the work stressors to be
part of the categories of time and scheduling pressures,
followed by concerns about the future and related to
pay. Among four studies to which we can readily com-
pare our top five ranking work stressors, three12–14

found problems with patients and all four12–15 found
time and scheduling pressures as primary work stress
categories. Although the top five work stressors in the
investigation by Pouradeli et al.15 of Iranian dentists
were not identical to those in our study, all stressors fit-
ted into the same three categories as those found in our
study: time and scheduling pressures; concerns about
the future; and pay-related. It is noteworthy to mention
that all five studies, ours included, had the category of
time and scheduling pressures in common; this suggests
that time and scheduling pressure stress may be ubiqui-
tous to dentistry.
Our data analysis suggested that work stress was

linked to increased workload, specifically to the num-
ber of work hours and workplaces. Previous findings,
such as those of Myers and Myers12 in the UK, Ayers
et al.13 in New Zealand and Pouradeli et al.15 in Iran,
also reported that higher workload was associated
with greater stress scores. A high level of significance
(P < 0.001) was found between work stress and job
satisfaction: respondents with higher stress levels had
significantly lower job satisfaction scores. This is in
line with the studies of Cooper et al.11 and Myers and
Myers12, who also reported an inverse relationship
between work stress and job satisfaction.
In the Netherlands, Gorter et al.24 reported dentists

with a high burnout risk having health complaints
and unhealthy behaviours, such as low levels of physi-
cal exercise, increased alcohol consumption and
unhealthy diets, to a greater extent than dentists with
a low burnout risk. In our study, work stress was also
confirmed to be significantly associated with poorer
health practices. Lower stress scores were detected in

respondents who practised seasonal sports, as well as
in those who ate homemade food and frequently
maintained a well-balanced nutrition. To a slight
degree, (P = 0.059), our study tended to confirm
Myers and Myers’12 claim that lower physical exercise
was linked to higher stress scores. Moreover, variables
reflecting good health, such as the absence of work
pain and discomfort, better perceived health and more
sleep, were linked to lower stress scores. Myers and
Myers12 also found that less sleep was associated with
more work stress, but found no significant relation-
ship between work pain or discomfort and work
stress. In contrast to Myers and Myers12, we found
that regular alcohol usage (≥3–4 times/week) could be
related to lower stress levels. However, it is worth
noting that only eight of the 116 dentists responding
to our survey were part of this group. Therefore,
although an uncorrected statistical significance level
was reached (P = 0.026), accounting for how much
alcohol was consumed on every occasion, studying a
larger sample and testing a single hypothesis would be
needed in order to suggest such a link. Finally, in con-
trast to other studies, we were unable to confirm that
having children12, age14–16 or gender14–16,19 was
linked to higher work stress.
The most common coping strategies used to deal

with work stress by dentists included in our study (see
Table 2) were the same as in the study of Pouradeli
et al.15, although in a different sequence. Ayers
et al.13 reported interactions with people as being the
most frequent coping strategy, while it only ranked
second in our study. Smoking and alcohol were not
commonly used coping strategies to deal with work
stress, this being similar to the findings of Pouradeli
et al.15 in dentists from Iran. In contrast, Ayers
et al.13 reported that around one-quarter of respon-
dents used alcohol to relieve stress, while Myers and
Myers12 noted higher alcohol usage among respon-
dents with higher stress scores. Once again, cultural
diversity, leading to different levels of social accep-
tance and therefore reporting of this type of coping
behaviour, may be partly responsible for these
observed differences. Our study also found differences
between male and female coping strategies, which is
in accordance with the findings of Ayers et al.13, in
dentists from New Zealand. Taking part in sports was
preferred especially by male dentists, while going
shopping was a coping strategy more often preferred
by female dentists included in our study. Overall, just
one-quarter of respondents in our study used active
coping strategies to reduce stress (e.g. changing their
work environment or consulting specialists for help).
This low use of active coping strategies is consistent
with previous literature13,20,25 confirming the need to
promote the benefits26,27 of active stress coping strate-
gies for dentists across the globe.
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CONCLUSIONS

Most dentists in our study exhibited elements of a
sedentary lifestyle and poor eating habits. Moderate
self-perceived health scores and an expressed desire to
take measures to improve health indicated that many
dentists seemed to be conscious of their unhealthy
habits but did not take a proactive stance towards
making improvements in their daily habits. The fact
that half of the dentists surveyed took analgesics and
that the same proportion experienced work pain and
discomfort, despite the fact that 90% were <40 years
of age, emphasises a strong need to consider more
ergonomic working postures. Work stress was linked
to higher workloads, lower job satisfaction, poorer
eating and exercise habits, higher work pain and dis-
comfort, lower perceived health and less sleep. Job
satisfaction was identified to be the single best predic-
tor of work stress scores. Active stress coping strate-
gies were used by a relatively low proportion of
respondents.
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