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The aim of the present study was to examine how different personal, physical, and psychosocial work-
associated factors are related to good general health, well-being, and musculoskeletal disorders in dental
hygienists. A questionnaire was mailed to 575 dental hygienists who were randomly sampled from the
Swedish Dental Hygienists’ Association (86% responded). Data were analyzed with multiple-logistic
regression models. The results showed that high clinical-practice fraction, active leisure, and high
management support increased the odds for good general health, while work and family overload
decreased the odds. Management support and mastery of work increased the odds for well-being, while
work and family overload and high work efficiency decreased them. Scaling work increased the odds for
general and work-related musculoskeletal disorders in all parts of the upper body and arms but not in the
lower back. In the upper body, active leisure decreased the odds for general musculoskeletal disorders,
while the odds for work-related musculoskeletal disorders increased from work and family overload and
decreased from many weekly working hours. Many years in the profession increased the odds for general
finger disorders. In conclusion, the results suggest that active leisure and several psychosocial work factors
strongly influence good general health and well-being. Physical tasks influence musculoskeletal disorders
more than active leisure and psychosocial work factors. O Dental hygienist; health; life-style; stress; work
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Musculoskeletal disorders are reported as the main health
problem in dental hygienists (1-4). Increased requirements
for higher efficiency (5), in combination with repetitive
work tasks (1, 2), might increase stress, contribute to more
suffering from musculoskeletal disorders, and influence
general health and well-being in dental hygienists. Studies
of other healthcare professionals have shown that many
psychosocial work factors are related to musculoskeletal
disorders (6, 7). Also life-style factors, such as smoking,
leisure activities, and physical exercise, are in different
ways related to musculoskeletal disorders (1,4,6,7),
although they are less studied in dental hygienists (2, 4, 8).

The use of a multifactorial approach for studying health
and well-being reveals that there is a need to study a range
of factors from several domains in relation to several
health and well-being measures (9). Studies of female-
dominated professionals indicate that special attention
must be paid to the influences of work and family on
health and well-being (10-12). A multifactorial approach
also searches for the impact of work-related health and
well-being resources (13, 14), such as aspects of social
support (6), the less-studied mastery of work (a person’s
perception of having produced successful work outcomes
(15)), and personal commitment (a person’s participation
and willingness to contribute to policies, flexibility, and
innovative, practical improvements in the workplace (16)).

The aim of the present study was to examine how
different personal, physical, and psychosocial work-asso-

ciated factors are related to good general health, well-
being, and musculoskeletal disorders in dental hygienists.

Material and methods

Hypothetical model

The base for this study is a hypothetical model that
originates from stress research (13, 14, 18, 19). The model
was further developed to fit this study of dental hygienists,
thus enabling broad conclusions to be drawn regarding
health and well-being within personal and work domains
(Fig. 1).

In this study, health is defined as dental hygienists’
perception and evaluation of good general health and
well-being and lack of symptoms of musculoskeletal
disorders as consequences of stress in personal and work
domains (13, 14, 17-19).

Subjects and questionnaire

In 1998, a self-reporting questionnaire on work environ-
ment was randomly distributed to 575 members of the
Swedish Dental Hygienists” Association (it covered 95% of
all Swedish dental hygienists). The questionnaire con-
tained 275 items. Scales from previous occupational
research were used in their original form, revised, or
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Fig. 1. A hypothetical model illustrating the work and health relationship including stress sources, health and well-being resources, stress and
quality of musculoskeletal health, general health and well-being, as well as health strategies, i.e. possible issues raised by the results. The
numbers beside the arrows illustrate the separate stages in the statistical analyses and a combined analysis, i.e. number 4. The arrows show

further possible directions in the stress processes.

further developed to measure specific aspects of the
working life of dental hygienists. The respondents were
asked to rate their perceptions about work environment,
health, and well-being on Likert-type scales. The instru-
ment measured: background factors, work and family
interactions (20), life-style (4, 8, 16), physical and psycho-
social work factors (2, 20), social support at work (16),
work-related attitudes and behaviors (16, 20), and job
(dis)satisfaction. Health and well-being measured global,
self-rated health (15, 17), mental well-being (12, 16) as well
as general and work-related musculoskeletal disorders
(2,4,16,21). For mailing purposes, there was an ID
assigned to each questionnaire. Two reminders were sent
to non-responders.

Statistical analyses

The 1994 version of BMDP for the PC was used for
data analyses (22). Factor analysis (oblique rotation) was
used to reduce the number of variables by factor-based
scores. Factor loading was >0.70 for high discrimination
in scales; the Cronbach alpha reliability coefficient was
>0.70 for high homogeneity in scales; and the inter-
scale correlation was <0.60 for reasonable scale indepen-
dence (22-24).

K-means clustering and chi-square tests were used to
screen the data and to reduce the amount of variables for
the multivariate analysis. Multiple stepwise logistic regres-
sions modeling was used to predict the odds of personal

and work-environment exposures and health and well-
being resources in relation to outcome measures of health
and well-being. Testing subsets of variables, using logistic
regression models, identified possible exposures and
resources of health and well-being.

Health and well-being resources were forced into the
final stepwise logistic health and well-being models to test
the impact of the resources within the work and health
relationship. Finally, the same prognostic variables were
tested to predict general and work-related musculoskeletal
disorders in the upper body and in the hands/wrists/
fingers. Age was controlled for (i.e., forced into the logistic
models) in the analyses. A p-value <0.05 was considered to
indicate statistical significance (22, 24).

Ethical approval

The Ethics Committee of the
approved this study.

Karolinska Institute

Results
Demographics, good general health, well-being, and musculo-
skeletal disorders

An 86% response rate was obtained. This study
consisted of 98.4% female and 0.6% male dental
hygienists. The mean age was 44; the SD (range) was 9
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Table 1. Stepwise logistic regression models

Health, well-being, and musculoskeletal disorders

Log odds
Prognostic variables coeflicient SE OR* OR 95% CIt  P-value
Good general health Clinical practice fraction 0.72 0.25 2.1 1.3-3.4 0.004
Correct predictions 68% Leisure activities 0.68 0.15 2.0 1.5-2.7 0.001
Work/family overload —0.49 0.13 0.6 0.5-0.8 0.001
i Management support at work 0.61 0.26 1.9 1.1-3.1 0.020
Constant —2.43
Well-being Work/family overload —0.38 0.14 0.7 0.5-0.9 0.008
Correct predictions 73% Family/work overload —0.56 0.18 0.6 0.4-0.8 0.003
Work efficiency —0.11 0.03 0.9 0.9-1.0 0.006
T Mastery of work 0.24 0.09 1.3 (2.1) ¢ 1.1-1.6 0.020
b Management support at work 0.53 0.26 1.7 1.0-2.8 0.050
Constant —0.47
Musculoskeletal disorders/upper body Work/family overload 0.23 0.12 1.3 1.0-1.6 0.050
In general Leisure activities —0.43 0.15 0.7 0.5-0.9 0.004
Correct predictions 70% Scaling work 0.11 0.02 1.1 (1.9 N 1.1-1.2 0.001
Constant —1.01
Musculoskeletal disorders/upper body Work/family overload 0.44 0.14 1.6 1.2-2.1 0.002
During work practice Scaling work 0.09 0.03 1.1(1.7)N 1.1-1.2 0.001
Clorrect predictions 73% Leisure activities —0.33 0.19 0.7 0.5-1.0 0.075
Hours worked per week —0.66 0.30 0.5 0.3-0.9 0.030
Weeks worked per year 0.62 0.34 1.9 1.0-3.6 0.064
i Job (dis)satisfaction, lack of 0.10 0.05 1.1 (1.5) L 1.0-1.2 0.065
help/uncooperative clients
Constant —4.18

ORs and 95% Cls of personal and environmental factors related to good general health, well-being, and musculoskeletal disorders within the

past month in dental hygienists.
* Odds ratios.
+ Confidence intervals.

1 Health and well-being resources were forced into the final stepwise logistic regression models.

The odds ratios within parentheses are calculated for an increase of 3 ¢, 6 N, and 4 L scale units.

Table 2. Stepwise logistic regression models—general musculoskeletal disorders

Log odds
Dependent variables Prognostic variables coeflicient SE OR OR 95% CI P-value
Neck Scaling work 0.19 0.03 1.2 3.1)n 1.1-1.3 0.001
Correct predictions 69% Work/family overload 0.28 0.07 1.3 1.0-1.7 0.020
Uncooperative clients —0.25 0.07 0.8 0.7-0.9 0.001
Constant 3.87
Shoulder Scaling work 0.15 0.02 1.2 (2.5) N 1.1-1.2 0.001
Correct predictions 70% Work/family overload 0.26 0.11 1.3 1.0-1.6 0.024
Constant 4.06
Upper back Scaling work 0.14 0.03 1.2 (2.3) M 1.1-1.2 0.001
Correct predictions 71% Leisure activities —0.58 0.22 0.6 0.4-0.9 0.015
Work/family overload 0.38 0.15 1.5 1.1-2.0 0.017
Constant —3.32
Elbows Scaling work 0.11 0.03 1.1 (19N 1.1-1.2 0.001
Correct predictions 64% Smoking 0.46 0.22 1.6 1.0-2.4 0.040
Constant —4.74
Lower back Work efficiency 0.07 0.03 1.1 (1.3) V 1.0-1.1 0.040
Correct predictions 61% Personal commitment —0.19 0.09 0.8 0.7-1.0 0.036
Constant —0.30
Hands/wrists Scaling work 0.13 0.03 1.1 2.2) 1M 1.1-1.2 0.001
Correct predictions 67% Constant —4.59
Fingers Scaling work 0.14 0.03 1.1(2.3) 0N 1.1-1.2 0.001
Correct predictions 71% Profession years 0.75 0.34 2.1 1.1-4.1 0.024
Constant —4.90

See notes for Table 1.

ORs and 95% ClIs of personal and environmental factors related to musculoskeletal disorders in the last month in different body parts in

dental hygienists.

The odds ratios within parentheses are calculated for an increase of 6 1 and 4 V scale units.
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Table 3. Stepwise logistic regression models—work-related musculoskeletal disorders

ACTA ODONTOL SCAND 57 (1999)

Log odds
Dependent variables Prognostic variables coefficient SE OR OR 95% CI P-value
Neck Scaling work 0.11 0.03 1.1 (1.9) 1N 1.1-1.2 0.001
Correct predictions 68% Work relations —0.05 0.02 1.0 0.9-1.0 0.030
Smoking 0.28 0.16 1.3 1.0-1.8 0.090
Uncooperative clients —0.15 0.06 0.9 0.8-1.0 0.021
Work/family overload 0.30 0.12 1.4 1.1-1.7 0.002
Constant —1.56
Shoulder Scaling work 0.13 0.02 1.1(22)n 1.1-1.2 0.001
Correct predictions 65% Constant —1.50
Upper back Scaling work 0.08 0.02 1.1 (1.6) N 1.0-1.1 0.001
Correct predictions 69% Leisure activities —0.38 0.17 0.7 0.5-1.0 0.030
Work/family overload 0.30 0.13 1.4 1.1-1.7 0.020
Pride of working in current —0.45 0.18 0.6 0.5-0.9 0.020
organization
Hours worked per week —0.56 0.26 0.6 0.3-1.0 0.040
Weeks worked per year 0.68 0.30 2.0 1.1-3.5 0.030
Constant —0.33
Elbows Scaling work 0.08 0.02 1.1 (1.6) N 1.0-1.1 0.001
Clorrect predictions 64% Difficult clients 0.08 0.04 1.1 (1.4) 6 1.0-1.2 0.055
Profession years 0.47 0.25 1.6 1.0-2.6 0.057
Constant —3.35
Lower back Scaling work 0.06 0.02 1.1 (14N 1.0-1.1 0.003
Correct predictions 62% Profession years 0.43 0.22 1.5 1.0-2.4 0.051
Clinical practice fraction -0.39 0.22 0.7 0.4-1.0 0.073
Constant —1.55
Hands/wrists Scaling work 0.14 0.03 1.2 (2.3) N 1.1-1.2 0.001
Correct predictions 63% Uncooperative clients —0.16 0.06 0.9 0.8-1.0 0.010
Constant —2.31
Fingers Scaling work 0.07 0.02 1.1 (1.5) N 1.0-1.1 0.001
Correct predictions 62% Constant —1.86

See notes for Table 1.

ORs and ClIs of personal and environmental factors related to musculoskeletal disorders within the past month in different body parts in dental

hygienists, during work practice.

The odds ratios within parentheses are calculated for an increase of 6 1 and 2 ¢ scale units.

years (22-65). The mean number of years in the profession
was 12; the SD (range) was 6 years (0-30). No statistically
significant differences between age groups could be
demonstrated regarding responses (4 (4) 8.9; p = 0.1).

Regarding good general health, 40% reported very
good health, 42% good health, and 18% fair, poor, or very
poor health. Regarding well-being, 49% were free from
physical fatigue, 58% from mental fatigue, and 61% from
headaches. Physical fatigue, perceived rather often/al-
ways, was reported by 17%, mental fatigue by 16%, and
headaches by 14%. The prevalence of general and work-
related musculoskeletal disorders concerned the upper
body (back of neck, shoulder, and upper back, 61%; 55%),
lower back (49%; 39%), and the arms (elbows and arms,
hands and wrists and fingers, 36%; 35%). The general and
work-related disorders were in the shoulders 72%; 64 %,
back of neck 68%; 61%, lower back 49%; 39%, and
fingers 39%; 38%.

Importance of work, background, and resources on good general
health, well-being, and general and work-related musculoskeletal
disorders in the upper body

The 1dentified significant resources of health and well-

being were: management support at work (good general
health and well-being), personal commitment (well-being
and general musculoskeletal disorders), and mastery of
work and job (dis)satisfaction, lack of help/uncooperative clients
(well-being). The percentage for correct classifications
for the regression models was low to acceptable (63—
65%).

Table 1 indicates that the odds for good general health
increased with high clinical-practice fraction, active
leisure, and management support (odds ratios [ORs] 2.1;
2.0; 1.9) and decreased with work and family overload. By
high clinical-practice fraction we mean that the higher the
clinical-work level, the better the hygienist’s general
health. The odds for well-being increased with manage-
ment support and mastery of work (ORs 1.7; 1.3). Family
and work overload and work and family overload as well
as high work efficiency decreased the odds for well-being.
The odds for general and work-related musculoskeletal
disorders in the upper body increased with work and
family overload (ORs 1.3; 1.6) and scaling work (ORs 1.1;
1.1). Active leisure and many weekly working hours
decreased the odds for general and work-related disorders.
The percentage for correct classifications for the models
was acceptable to good (68-73%).
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Importance of work and background on general and work-related
musculoskeletal disorders in the upper body and arms

Tables 2 and 3 give the models for general and work-
related disorders across different body parts. In Table 2,
except for lower-back disorders, scaling work was related
to general disorders in all body parts, while work and
family overload was related to neck, shoulder, and upper-
back disorders. Many vyears in the profession was
associated with finger disorders (OR 2.1). Dealing with
uncooperative clients and active leisure decreased the odds
for neck and upper-back disorders. (Uncooperative clients
are reported to be those who are difficult to deal with or
those who do not follow hygienists’ instructions.) The
percentage for correct classifications for models, lower
back, and elbows was low (61%; 64%). In Table 3, scaling
work is associated with work-related disorders in all body
parts, while work and family overload is related to neck
disorders and, together with many weeks worked per year,
to upper-back disorders. Good work relationships and
dealing with uncooperative clients decreased the odds of
neck disorders, while active leisure, organizational pride,
and many hours worked per week decreased the odds for
upper-back disorders. The percentage for correct classifi-
cations was low for elbows, lower back, hands/wrists, and
fingers (62-64%).

Finally, the same prognostic variables were tested to
predict general and work-related musculoskeletal disorders
in the areas of the upper body and hands/wrists/fingers.
Scaling work was related to general and work-related
disorders in these areas. In the upper body, active leisure
and dealing with uncooperative clients decreased the odds
for general disorders, while work and family overload and
longer working time per week (>32 h) increased and
decreased the odds for work-related disorders, respectively.
In the area hands/wrists/fingers, number of profession
years and dealing with difficult clients were associated
(P=0.07; 0.06) with general and work-related disorders.
The percentage for correct classification for the upper
body model was good (69-70%) and for the hands/wrists/
fingers fairly low (63-64%).

Discussion

According to the study model (Fig. 1), the present results
suggest that a bad fit between a person’s capabilities and
wants or needs and the demands and characteristics of the
environment may contribute to pathogenic reactions, e.g.,
musculoskeletal disorders, while an optimal fit may
contribute to salutogenic reactions, e.g., no disorders and
good general health and well-being (13, 14, 18, 19). Stress
can arise if dental hygienists do not get support when work
problems occur or if they lack the personal capabilities
required to cope with excessive job demands. In the long
run, intense, frequent, or prolonged stress can contribute
to occupational ill health. The regression models (Table 1)
support current opinion (13, 14) that different factors
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contribute to musculoskeletal disorders and good general
health and well-being.

However, the present results could indicate that these
work exposures have increased in intensity for the dental
hygienist—as reflected in increased physical fatigue,
headaches (12), disorders in the neck, shoulders, and
arms—compared to other health professionals (6, 7) and to
dental hygienists in other countries (1, 3). It appears that
elbow, shoulder, finger, and hand/wrist problems are
increasing at a faster rate than problems associated with
the upper body and lower back (2, 4).

Throughout the study (Tables 1-3), perceived stress
from work and family interaction (10, 11) influenced
overall health and well-being, and it seems obvious that
occupational stress could affect family functions. Scaling
work was related to all disorders in the upper body and
arms but not general disorders in the lower back (Tables 2
and 3), thereby influencing overall musculoskeletal health.
Although the effects of scaling work were supported (1-4),
these now seem much more extended. Many years in the
profession was a predictor of finger disorders—probably a
long-term effect of work. Contrary to another study
suggesting that many working hours was a predictor of
general disorders (2), the work-related disorders in the
present study were decreased by many working hours. So,
many working hours might contribute to better ergonomic
skills, which in turn would prevent work-related disorders.
Also, this cross-sectional study, even if controlling for age,
might show a healthy-worker effect, 1.e. including a group
with perfect health, e.g., hygienists interested in ergo-
nomics and with the exception of those with disorders who
have changed from full-time work to part-time work. An
interesting finding was that work-related disorders in the
neck and upper back seem to be more sensitive for
psychosocial factors, i.e., work relations and pride at work,
than for general disorders. Surprisingly, dealing with
uncooperative clients decreased disorders, but this could
also mean that few respondents supported the question.

Although no evidence was found for the role of social
support on musculoskeletal disorders (6, 7), a supportive
management seems to promote good general health and
well-being. The positive association between high practice
fraction and general health might be interpreted as dental
hygienists preferring clinical job tasks (Table 1). The
benefits of an active leisure seem to promote general
health and prevent musculoskeletal disorders, and, regard-
less of leisure activity, the more active the leisure and the
better the management support, the better the general
health. Moreover, the better the management support and
the more successful the work outcome (mastery), the better
the well-being. While, a similar measure of mastery did not
show an association with musculoskeletal disorders (4),
here the importance of mastery seems to be primarily on
well-being. Because high work efficiency decreased well-
being, perhaps their efficient use of time generates higher
workloads, which hygienists do not feel good about.

A high response rate as compared to other studies (2—
4,8), use of many validated scales, available dental
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hygienists” data from 1995 (2, 4, 8), the focus on health and
well-being in the last month, and the use of stepwise,
logistic regressions are all factors that strengthen the study.
One limitation of the study was the acceptable and fairly
low percentage of correctly predicted cases in the
regression models, which could mean that additional
variables, not included in the models, exert a limited
influence on the results. Low predictions could mean that
few hygienists reported sufficient support.

In conclusion, the results of this study suggest that active
leisure along with psychosocial work factors have a major
influence on good general health and well-being, while
musculoskeletal disorders are more influenced by physical
job task and less by active leisure and psychosocial work
factors. Finally, good management appears to be im-
portant for employee well-being.
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