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(2019-nCoV).
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may be linked to job responsibilities that were assigned to her.

Job responsibilities also correlated positively with ‘possibilities
for development’(0.400, p%40.002), of a satisfaction nature. In
women, high dissatisfaction with job’s cognitive and emotional
demands may be associated with the inherent risk of adopting in-
adequate postures. Similarly, low satisfaction with their influence
at work and their job’s predictability may represent a high risk of
inadequately set ergonomic factors of the workspace layout and
of the furniture, respectively. In men, reduced satisfaction with
general self-assessed health and high dissatisfaction with offensive
behavior may place the mat a higher risk of exposure to increased
inadequately set ergonomic factors in the layout of the workspace.
Hence, many variables of the work related psychosocial domain
correlated with variables concerned with exposure to ergonomic
risk factors. Therefore, H2stating that ‘dissatisfaction generating
psychosocial factors of the workplace are positively correlated
with exposure to ergonomic risk factors. ‘Cannot be rejected. It
is however appropriate to deepen the study of gendered causal-
ity further, because, the pairs of associated variables within this
domain are distinct according to gender.

This study demonstrates an approach to jointly monitor multiple
factors to support controlling work system efficiency and mitigate
negative outcomes. Additionally, a set of gender specific statisti-
cally significant associations between musculoskeletal complaints
and ergonomic mismatches was uncovered. The associations
found when differentiating between genders suggest that previ-
ous models summarizing the knowledge regarding ergonomics
and MSDs in association with computer work should be revised
under the light of this study’s findings, differentiating be-tween
males and females.

Evidence of association was found between inadequately set
work related psychosocial factors and ergonomic mismatches
artwork. However, from the analysis of association between
variables pertaining to the ergonomic and to the psychosocial
domains, un-expected correlation signs were identified for males
in particular. There were negative associations identified between
dissatisfaction arising from job insecurity, depressive symptoms
and stress and postural issues. A negative association was also de-
tected between offensive behavior and inadequate environmental
conditions. Based on occupational health and safety and physical
ergonomics literature, it is not possible to explain the underlying
reasons for the direction of these associations, which are opposite
to what was expected.

The results of this study supported the hypothesis that dissat-
isfaction generating workplace psychosocial factors correlate
positively with ergonomic risk factors for many COPSOQ dis-
satisfy-faction subscales. For future studies, it is recommended
to deepen the study of gender differentiated causality mecha-
nisms, given that the analysis showed that the pairs of variables
associated differed between genders (Table 6), which stands in
agreement with the findings of Ostergren et al. (Ostergren et al.
(2005),Macfarlane et al.(2009),Messing et al. (2009)) and Collins
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and O’Sullivan (2015).This study demonstrates an approach to
jointly monitor multiple factors to support controlling work sys-
tem efficiency and mitigate negative outcomes. Risk factors of a
diverse nature were present in the workplace studied that required
acting upon, in order to promote actual sustained improvements in
working conditions, worker’s health, well-being and productivity.
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layout’(0.322, p%40.003) for the whole sample. When considering
male subjects only, the correlation between the two variables
had an even stronger intensity (0.516, p%40.002). For the male
gender only, ergonomic mismatches in the ‘workspace layout
‘also correlated strongly (0.601, p<0.001) with ‘musculoskeletal
complaints in the lower limbs’.

However, when considering the female individuals only, the
correlation between ‘musculoskeletal complaints’ and ergonomic
mismatches originating in the ‘workspace layout ‘showed weak
intensity (0.216, p40.127). Moreover, this was the highest abso-
lute value of correlation found for the female subjects between
the set of ergonomic mismatch variables and the percentage of
body areas with ‘musculoskeletal complaints ‘in the previous 12
months. Although there were significant percentages of ergonomic
mismatches identified within the checklist items grouped under
‘environmental conditions’, ‘furniture’ (document-holder) and
‘work tools’ (keyboard), based on the correlations obtained it
cannot be stated that there was a strong level of association be-
tween musculoskeletal complaints and ergonomic mismatches
in the jobs analyzed. Thus, H1stating that ‘musculoskeletal com-
plaints correlate positively with ergonomic mismatches in the job
‘is rejected based on the evidence collected.

This notwithstanding, there are fine grained indications of
association among subsets of variables from both musculo-
skeletal complaint and ergonomic mismatch domains, differing
according to gender. Hence, models such as the one proposed by
Wahlstrcom (2005), Wahlstrcom et al.(2004), summarizing the
knowledge regarding ergonomics and MSDs and the association
with computer work, undifferentiated regarding gender, should be
revised under the light of the current findings. Likewise, Punnett
and Wegman’s (2004) epidemiological review conclusion on the
etiologic importance of occupational ergonomic stressors for the
occurrence of MSDs, should be revisited, considering male and
female genders.

4.2. Association between inadequately set work-related
psychosocial factors and ergonomic risk factors

From analyzing the correlations between workplace ergonomic
mismatches and psychosocial factors, associations with higher
intensity found were those between a set of COPSOQ subscales
and posture and workspace layout issues, for both genders, and
environmental conditions, only for the male gender.

For males, postural issues associated negatively with moderate
intensity to three dissatisfaction subscales: ‘job insecurity’ (0.382,
p%40.018),’depressive symptoms (0.348, p¥40.032) and ‘stress’
(0.344, p¥0.034). Hence, the occurrence of high levels of ‘job
insecurity’, ‘depressive symptoms ’and ‘stress *was associated
to a low level of ergonomic mismatches in the postural domain,
in the male gender. On the other hand, high levels of ergonomic
mismatches in the postural domain were associated to low levels
of dissatisfaction for job security, depressive symptoms and stress,
in the male subjects of the sample (Fig. 1).

This result is unexpected, even if only concerning moderate
intensity correlation values. One may hypothec-size that male

A

individuals in the sample strived to adopt are commended posture
in the presence of the appraiser (the first author, of the female gen-
der). This was possibly due to them being aware of the inadequacy
of the postures they usually and normally adopted in their daily job
activities, or, alternatively, as proposed by Macdonald and Oak-
man (2015), their answers regarding evaluation of psychosocial
factors might have been influenced by their perception as workers.

For males, inadequate ‘environmental conditions’ associated
negatively to ‘offensive behavior’ (0.431, p%40.007) and positively
to ‘job satisfaction’ (0.343, p%40.035). These results are also un-
expected and may originate in a confused association resulting
from interaction between variables that were not explored in the
current study, or they may be tied to a matter of personality of the
participating individuals, or even to historical-cultural reasons, as
the study took place in a former industrial city. In what concerns
‘offensive behavior’ this dissatisfaction subscale was the one with
the lowest mean rate across the male individuals in the sample,
with a mean value of 1.15%. This may indicate that this sort of
behavior was practically residual, or that the phenomenon was
perceived by the individuals of the male gender as residual or inex-
istent. Ergonomic mismatches in the ‘workspace layout’ exhibited
appositive moderate correlation with ‘offensive behavior’ (0.360,
p¥40.020), for males (Table 6). This association may be explained
by the overcrowding found in some of the offices.

For women, postural ergonomic mismatches associated T.M.
Lima, D.A. Coelho/ International Journal of Industrial Ergonom-
ics 66 (2018) 85¢9490 Positively and moderately with two psy-
chosocial dissatisfaction subscales: ‘emotional demands’ (0.302,
p¥0.021) and ‘cognitive demands’ (0.401, p%40.002). The latter
was also strongly associated with “possibilities for development’
(0.598, p<0.001), a satisfaction subscale. This association may
indicate that motivation impressed by the performance of tasks
that enable people to learn new things, or to demonstrate initiative
and develop their skills may be associated to higher demands on
cognitive performance, which is counterbalanced by the envisaged
possibilities of job and or career development. For females, ergo-
nomic mismatches in ‘work tools’ are associated to the adoption
of awkward postures (0.352, p%40.007).

Thus, inappropriate posture was related to improper equip-
ment for the completion of job tasks, plus the mismatch between
dimensional characteristics of the equipment and the individual,
constraining posture. With regard to women, the negative correla-
tion found between ergonomic mismatches in ‘workspace layout’
and the COPSOQ satisfaction subscale ‘influence at work’ (0.329,
p¥0.012), may be a partial reflection of the inability of the indi-
vidual to choose the colleagues with whom she has to work and
where work is carried out, as well as the type of tasks assigned to
her. Moreover, the satisfaction psychosocial subscale ‘influence at
work’ showed positive correlations with the satisfaction variables
“justice and respect’(0.323, p¥40.013), ‘meaning of work’ (0.366,
p¥40.005) and ‘pre-disability’ (0.482, p<0.001). These variables
(Table 6) may be linked to how individuals perceived their ex-
pectations and the organization’s performance in relation to their
own work, so that the degree of influence on the individual’s work
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the male gender. There was only one difference between genders
among the top 4 rated satisfaction subscales, i.e. the possibilities
for development sub-scale was part of the top 4 only for males
and the rewards subscale was only part of the top 4 for females.

3.4. Musculoskeletal complaints

Information on symptoms in the various body areas covered in
the NMQ was collected for two timeframes: in the 12 months and
in the 7 days prior to filling out the questionnaire. Moreover, data
was collected on hindrances to perform the normal activities of the
subject originating from complaints in the various aforementioned
body areas in the previous 12 months. The distribution of reported
complaints by gender (Table 5) shows that, in the 12 months prior
to completing the NMQ, com-plaints regarding the cervical spine
had the highest prevalence for both genders. Other body segments
with high prevalence of re-ported complaints differed according to
gender: for males, the lumbar spine and the wrist and hand areas,
and, for females, the upper back and the shoulders. Analyzing
the highest concentration of complaints per body areas reported
‘in the last 7 days’, more male officials identified the upper back
as an anatomic area where they felt discomfort, fatigue, or pain,
followed by the lumbar and cervical spine. In the same timeframe,
more female officials identified the shoulders, followed by the
identification of the lumbar spine and the elbows as areas of com-
plaint. With respect to hindrance to perform normal activities, the
anatomic area most identified by the participating subjects waste
shoulders for both genders (Table 5).Overall, the classification of
the severity of discomfort, fatigue or pain complaints attributed to
the neck was moderate for both genders, but in other anatomical
areas the classification differed between genders, with women
assigning higher intensities across the board, except in the area of
the legs (knees) where more men assigned a rating of moderate and
more women gave a rating of weak. These differences may support
previous studies indicating that women had a higher perception of
pain (Fall et al., 2008) and presented a much narrower variety of
pain adaptation strategies than men (Ge et al., 2005).

3.5. Analysis of correlation

Strength of association was classified as weak (absolute value
of correlation coefficient smaller than 0.3), moderate (absolute
values of correlation greater than or equal to 0.3 and smaller than
0.5) and strong (absolute values of correlation of 0.5 or above).

No strong correlations were found, considering the entire sam-
ple. The analysis of association hence proceeded with segmenta-
tion of the data by gender. Analysis of the two genders separately,
as opposed to the overall sample, resulting in the highest corre-
lation coefficients found, but in different pairs for each gender,
suggests the presence of different mechanisms regarding gender
of the development of the type of problems studied.

3.5.1. Selected results of association regarding the male
sample

For males, a strong association between the variable referring
to the ‘percentage of body areas with musculoskeletal complaints’
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in the previous 12 months and one of the variables related to ergo-
nomic mismatches was found. This was the variable ergonomic
mismatches originating in the workspace layout (0.516, p'40.002).
In the analysis of complaints by anatomical segments, a strong
positive correlation was only identified between ‘complaints in
the lower limbs’ and unfitness of the ‘workspace layout’ (0.601;
p<0.001).By analyzing the correlations for the variables related
to ergonomic mismatches against the psychosocial factors of the
work-place, it was found, for males that three physical ergonomic
factors stood out: ergonomic mismatches in the postural domain,
in environmental conditions and in the workspace layout.

It was found that the ‘posture’ variable showed negative mod-
erate correlations with COPSOQ dissatisfaction subscales “stress’
(0.340; p¥40.034),‘depressive symptoms’(0.348; p%40.032) and
‘job insecurity’ (0.382, p%40.018). These negative associations
were unexpected as they indicate that small amounts of postural
mismatches are associated with high ratings in several dissatis-
faction subscales, and vice versa. ‘Environmental conditions’,
showed a negative moderate correlation with COPSOQ dissat-
isfaction sub-scale ‘offensive behavior’ (0.431, p%0.007) and
a positive moderate correlation with satisfaction subscale ‘job
satisfaction’(0.343, p%0.035). Ergonomic mismatches of the
‘workspace layout’ exhibited a positive moderate correlation with
COPSOQ dissatisfaction subscale ‘offensive behavior’ (0.360,
p¥0.026) and a negative moderate correlation with satisfaction
subscale ‘general self-rated health’ (0.367, p440.023).

3.5.2. Selected results of association regarding the female
sample

All correlations between the variable concerning the ‘per-
cent-age of body areas with musculoskeletal complaints’ in the
previous12 months and the variables related to ergonomic mis-
matches, showed weak intensity for female individuals. By ana-
lyzing the correlations of the variables of the ergonomics factors
with respect to the work related psychosocial factors, for women,
it was found that three of the former stood out, namely ‘posture’,
the ‘workspace layout’and ‘furniture’. Ergonomic mismatches in
the domain of “posture’ had positive moderate correlations with
COPSOQ dissatisfaction subscales ‘emotional demands’ (0.302;
p¥40.021) and ‘cognitive skills’ (0.401; p%40.002).

Anegative moderate correlation was found between unfitness of
‘workspace layout’and COPSOQ satisfaction subscale ‘influence
atwork’(0.329, p%40.012). Ergonomic mismatches in the domain
of “furniture’ exhibited a negative moderate correlation with sat-
isfaction subscale ‘predictability’(0.338, p¥40.009).

4. Discussion

4.1. Association of ergonomic mismatches to muscular
skeletal complaints

There was a moderate correlation between the percentage of
body areas with ‘musculoskeletal complaints’ in the previous
12months and ergonomic mismatches related to ‘workspace
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It has been shown by Matud (2004) that women suffer more
stress than men and their coping style is more emotion focused
than that of men. Therefore, analysis of the results considers all
participants together, as well as male and female participantssep-
arately.

3.1. Socio-demographic characterization

The university had a student body with both undergraduates
and post-graduates with a total size over 7,000, faculty was un-
der1000 and administrative and support staff amounted to over
500full time employees. Data were collected during the period
from November 2011 to January 2012.

The sample comprised 60.4% (n%458) females and 39.6 %(
nY%38) males, with a mean age of 42.1 (sd%49.278) and a mi-
ni-mum of 23 and maximum of 62 years of age. Female mean
age was43.97 (sd"48.98) and male mean age was 39.26 (sd%49.11).
Socio-demographic characteristics of the sample (Table 1) show
diversity regarding age groups. Most subjects were married,
had children under 16 years of age under their care and slept on
average7e8 h a day.

More men than women reported practicing physical exercise
weekly; however, women did it on average more times per week
than men. Regarding seniority in work activities, women had a
higher mean than men, including in leadership positions. Mean
seniority in the current functions was 12.9 years (sd'49.28), with
amean for females of 14.28 years (sd410.26), above the one for
males, at 10.79 years (sd%7.15). Self-reported mean working
week length was 38.94 h (sd46.34), with a mean for males
of 40.39 h (sd%8.46), above the female gender one of 37.98 h
(sd¥44.26), closer to the 35 h indicative workweek at that time for
the public sector in Portugal.

3.2. Characteristics of the workplace

The workplaces analyzed were quite heterogeneous with regard
to furniture and work tools used, as well as layout of workplaces.
There had been no defined standard in place concerning the type
of furniture to use or to purchase when there was a need for sub-
stitution. The distribution of human resources per administrative
service was determined by the needs of the services and the space
available to place furniture.

This notwithstanding, congestion occurred in busy areas in
some office rooms where actual occupancy was as high as twice
the recommended capacity. Other situations were encountered
where the workplace was initially intended for other uses, e.g.,
laboratory infrastructure or circulation areas for access to class-
rooms. However, with the growth and development of both the
university’s physical infra-structure and the student and faculty
body, some older interior spaces were turned into administrative
areas with customer service. The lighting and furnishings of these
interior spaces were not deemed appropriate to the use given to
them at the time the study took place. The workstations where
administrative jobs were performed and computer systems were
used typically comprised an office desktop PC with a Liquid

Y.

Crystal Display (LCD) monitor, a keyboard, computer mouse
and telephone, and, in some cases, a printer.

The thermal environment was conditioned via a central heating
system and some offices had air conditioners. The appraiser en-
countered situations where the chair used was a simple wooden
structure, without armrests or lumbar support or any type of coat-
ing. In other situations, the chair used was a sofa, of the armchair
kind, leather coated and without any possibility of adjustment, and
deemed more suitable to be placed in a waiting room. All work
desks had fixed height, lacking any possibilities for adjustment,
leading to situations where employees resorted to placing wooden
or metal blocks under the desk’s legs, with the aim of bridging
the dimensional gap and changing the height of the work surface.
Rather than just eliminating or reducing ergonomic postural risks,
this created new problems, such as potential instability of the desk
and constraining under the desk leg room. Mean percentage of
ergonomic mismatches identified with guidance from the checklist
was calculated. The group of factors concerned with training on
workplace ergonomics and on health and safety at work was where
more issues were detected, for both genders. Furniture yielded
the second highest mean percentage of ergonomic mismatches,
for both genders (Table 2). Factors where the third highest mean
percentage of mismatches was detected differed between genders,
consisting of the work tools group for the female gender, and the
environmental conditions group for males.

3.3. Work related psychosocial factors

The answers given to the COPSOQ questions were scored
ac-cording to the instructions included in the assessment tool.
The questionnaire design and the wording of the questions enable
gauging the satisfaction and the dissatisfaction of each individual
in relation to various subscales. The latter deliver indexes that can
be interpreted as indicators of presence or absence of inadequately
set work related psychosocial factors.

The subscales were divided in two groups, based on their nature
as measures of either dissatisfaction or satisfaction. The aggregate
results obtained for the female gender and the male gender are
presented in Table 3(results for the COPSOQ dissatisfaction
subscales) and Table 4(results for the COPSOQ satisfaction
subscales). The cognitive demands subscale yielded the highest
degree of dissatisfaction for both genders.

The work pace subscale had the second highest mean value
overall, although asymmetrically be-tween both genders, with
higher scores for males. The job insecurity subscale recorded
the second highest mean rating for women. The subscale on
horizontal trust came in third place for both genders. The items
with highest mean satisfaction ratings were mostly the same for
both genders. Role clarity, meaning of work, social community
at work, self-efficacy and vertical trust were among the top rated
items for satisfaction, although there were some small differences
between genders in their mean ratings.

On average, female individuals scored higher than men on
meaning of work and vertical trust. For the remaining aforemen-
tioned satisfaction sub-scales, the highest mean ratings concerned
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of the colleges and departments, the research coordination insti-
tute, the computer center, the division of accounting, the division
of staff, the academic services and the documentation services.

Employees that were part of the university staff and used
computerized systems as a tool for at least 50% of total work
time were invited to participate voluntarily in this study. This
criterion was defined based on the work of Village et al. (2005),
wherein it was shown that the risk of MSDs became more pro-
nounced when workwith computers had a duration exceeding
20 h per week. Similar selection criteria were used by Yang and
Cho (2011), Barbieri et al. (2012) and Griffiths et al. (2012).The
sample included 100 employees initially.

During the analysis phase an outlier was removed from the
sample (one subject who presented a Body Mass Index (BMI)
smaller than 18.5 kg/m?2).This was a result of applying the criterion
that participants with a BMI below 18.5 kg/m2and above 30 kg/
m2be excluded from the analysis due to their BMI value falling
outside of the normal range. Three other subjects who either re-
fused participation or were on vacation during the time period of
analysis to their service, were removed from the sample, leading
to a final response rate of 46 %( n%496).

2.2. Assessment and procedures

Physical ergonomics was assessed by an ergonomics researcher
(first author) with support from a senior ergonomics researcher
(second author). Socio-demographic, musculoskeletal health
and psychosocial job data was collected with a composite ques-
tionnaire. This article presents partial results extracted from the
in-formation obtained. A section comprehending socio demo-
graphic data and personal habits was deployed in the first part
of the questionnaire. It surveyed aspects such as age, gender,
marital status, cohabitation situation, educational qualification,
professional category, seniority in the performance of the current
function or activity, the duration of the work week, sleeping habits
and regular practice of physical exercise.

With regard to ergonomic risk factors, in addition to unstruc-
tured observations and interviews, an updated version of a check-
list for the identification of physical ergonomics factors in work
with computers (Lima and Coelho, 2010) was used to guide the
analysis of interactions between worker, equipment and tasks in
the course of work activities. The checklist has been successfully
used in other studies (Lima and Coelho, 2010; Coelho et al., 2015),
and was enlarged by adding items concerning the assessment
of environmental conditions of the workplace through use of
measuring equipment (thermometer, hygrometer and sound and
light meters).

Hedge (2016)compiled recommendations for healthy ways
of using computer technologies in the workplace based on sci-
entific literature and US standards; these coincide in most cases
with the updated checklist (Lima and Coelho, 2010) used in this
study. Some of the salient recommendations considered are: keep
arms and elbows relaxed and close to the body; keep wrists flat
and straighten relation to the forearms to use input devices; use
a stable work surface; use a good chair with a dynamic backrest

\A|

and sit back on this; sit at arm’s length from the monitor screen;
position the monitor casing 5¢8 cm above seated eye level; center
the monitor screen in front of you; position the screen to be glare
free or use antiglare filter; use a document holder, in line with the
computer screen; keep your feet on the floor or a stable footrest;
take frequent short breaks. The checklist was used as a tool that is
supportive of the process of identifying the presence of possible
risk factors, together with pain complaints, gathered through in-
formal conversations maintained by the ergonomics assessment
researcher with the workers and from unstructured observations.

These shed light on the work stations where more physical
ergonomic problems were expected, contributing to the risk of
MSDs. The checklist devised (appended) enabled screening
for inappropriately set particular factors, within the following
domains: postural limitations; the office chair; the work desk,
the document holder and the computer interface peripherals
(keyboard, screen and handheld pointing device); as well as en-
vironmental conditions and layout of the office and work station.
Making up the second part of the questionnaire, the Portuguese
medium version of the Copenhagen Psychosocial Questionnaire
(COPSOQ) (Silva et al., 2010; Kristensen et al., 2005) was used
for analysis of the work related psychosocial factors. In order
to identify the manifestation of musculoskeletal symptoms,
an adapted Portuguese version of the Nordic Musculoskeletal
Questionnaire (NMQ) (Serranheira et al., 2003; Kuorinka et al.,
1987) was used enabling direct identification of body areas where
workers experienced symptoms of fatigue, discomfort or pain.

The observations were carried out by the first author observing
each participant in their workplace. All observations were carried
out from November 2011 to January 2012 and were made in a
consistent process and in the same order for all participants. Each
observation took about 30 min and all were conducted by the same
observer, using existing instruments and calibrated equipment
(thermometer, hygrometer, light meter and sound meter).

IBM SPSS software was used to assist data processing and
sub-sequent statistical analysis. Statistical analysis aimed assessing
the acceptance or rejection of the hypotheses formulated. Pearson
and Spearman correlation coefficients were used as measures of
association between variables (Coelho et al., 2013). Intensity of
corre-lation values was interpreted according topgallant (2003).
The analysis that is reported in this paper explored association
between musculoskeletal complaints and work related ergonomic
risk factors as well as psychosocial factors. Taking this objective as
astarting point, the following research questions (RQ) were defined
for guidance: RQ1 - Are ergonomic mismatches in the workplace
associated to musculoskeletal complaints? RQ?2 - Are inadequately
set work-related psychosocial factors associated to exposure to
ergonomic risk factors? Springing from the literature review and
the RQs, the following hypotheses (H) were formulated:

H1. Musculoskeletal complaints correlate positively with
ergonomic mismatches in the job.

H2. Inadequately set psychosocial factors of the workplace
correlate positively with exposure to ergonomic risk factors.
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It is thus crucial to organize work and to design workplaces to
prevent the occurrence (or aggravation) of these disorders and to
enable more employees to be able to work until retirement age
(Silva et al., 2016).

This gives added interest to jointly monitoring and studying the
association between musculoskeletal complaints and ergonomic
and psychosocial job factors.

1.1. Unintended effects of computerization of office work

Jobs characterized by intensive use of computers are typically
very sedentary, i.e. involving long periods remaining in the sitting
posture with low energy expenditure (Toomingas et al., 2012).

As result of the computerization of office work, tasks performed
by both skilled and unskilled labor groups are turning office
environments into computerized work systems, by introducing
modifications aiming a “paperless office”. These tasks include
specific occupational activities, electronic communication, infor-
mation storage and document handling (Griffiths et al., 2012). In
modern offices, all occupational groups are potentially exposed to
long duration of computer work with low physical task variability.

Ergonomic investigations of office based occupations have
generally characterized such work as often involving low force
static muscular contractions; involving as well, static shoulder
postures and repetitive wrist, and, or, hand movements (Collins
and O’Sullivan, 2015).

Additionally, there are psychosocial stressors suggested as at-
tributable to greater computerization of work, including increased
workload demands (Smith et al., 1981), heightened deadline and
electronic performance monitoring pressures with reduced dis-
cretionary control over task scheduling (Amick and Smith, 1992).

Recent increase in number of employees working with com-
puters and in duration of computer and mouse use coincide with
the overwhelming increased prevalence of work-related disorders
of the neck and upper limbs, as well as sick leave, which poses
financial burdens on organizations.

Research on risk factors and preventive measures is relevant for
these organizations (Blatter and Bongers, 2002; Bao et al., 2016)
as well as for society, because MSDs represent a huge cost in
economic terms. This makes the business case for governments
to invest in reducing the burden of muscular skeletal diseases,
including public campaigns encouraging physical exercise and
obesity prevention (Brooks, 2006).

1.2. The impact of musculoskeletal disorders (MSDs)

MSDs include a wide range of inflammatory and degenerative
conditions affecting the muscles, tendons, ligaments, joints, pe-
ripheral nerves, and supporting blood vessels (Punnett and Weg-
man, 2004; Denney and O’ Sullivan, 2009; Costa and Vieira,2010).

These include clinical syndromes such as tendon inflammations
and related conditions (tenosynovitis, epicondylitis, bursitis),
nerve compression disorders (carpal tunnel syndrome, sciatica),
and osteoarthritis, as well as less well standardized conditions such
as myalgia, low back pain and other regional pain syndromes not
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attributable to known pathology (Punnett and Wegman, 2004).

Symptoms associated with computer use are influenced by
working conditions, psychosocial factors and the employee’s per-
sonality (Korpinen et al., 2009).Due to inability of the individual
injured, work related MSDs impact beyond personal and family
life. Whether derived from absenteeism due to illness or loss of
productive capacity, the impact on professional life, reflects on the
employer through loss from reduced productivity and decreased
competitiveness, as well as in social costs rising from medical
care (Rempel et al., 1992; Hagberget al., 2007; Bostrom et al.,
2008) and social security.

This is a broad problem that influences society as a whole
(Janwantanakul et al.,2012).MSDs, stress and depressive symp-
toms are listed among the primary occupational health symptoms
(Giannakouris, 2008).Changing demographics require swift antic-
ipatory action to better understand older workers capabilities, so
that ergonomic control strategies can be implemented to ensure
participation of older workers in the labor market. High prevalence
of disorders in the neck, shoulders and lower back among older
workers, requires better ergonomics action based on improved
understanding of older workers characteristics and capabilities
(Collins and O’Sullivan, 2010).

1.3. Psychosocial factors impinging on musculoskeletal
complaints

Psychosocial factors, alone and interacting with work physical
factors, have been increasingly recognized as risk factors for mus-
culoskeletal pain (Bongers et al., 2006; Macfarlane et al., 2009;
Sterud et al., 2014; Dinora et al., 2015; Chanchai et al., 2016).
However, few studies have examined the effects of physical, psy-
chological and social risk factors in an integrated manner. Some
have analyzed the results for physical and psychosocial hazards
separately while not comparatively discussing their influence on
musculoskeletal complaints (Macdonald and Oakman, 2015).

The question remains as to whether psychosocial job character-
istics might explain complaints of the arms, neck and shoulders
over and above physical risk factors (Wahlstr€om, 2005; Wadman
and Kjellberg, 2007; Gawke et al., 2012).Men and women are
not necessarily exposed in the same way to risk factors at work,
due to remaining gender based differences extending to various
psychosocial factors such as assigning tasks, influence at work
and decision latitude. These differences are likely to promote
gender based dissimilarities in the prevalence of work-related
musculoskeletal complaints in the anatomical region of the neck
and shoulder (Ostergren et al., 2005; Messing et al., 2009; Ra-
nasinghe et al., 2011).

. Material and methods

2.1. Participants:

The population that was sampled consisted of administrative
officials of a medium-sized public university in Portugal, adding
up to 209 people, who were affiliated with the rectory offices and
supporting services, the student ombudsman’s office, the offices
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Ergonomic and psychosocial factors and musculoskeletal
complaints in public sector administration - A joint
monitoring approach with analysis of association

Tania M. Lima*, Denis A. Coelho

Abstract:

Administration entails a high level of computerization with multiple risk factors (including psychosocial and
of ergonomic nature), affecting worker health and well-being. An ergonomics researcher supported by a senior
ergonomist and guided by a domain specific checklist assessed physical ergonomics of an organization, including
96 administrative workers in the assessment. Unstructured observations and interviews to the workers were
also done. Socio-demographic, musculoskeletal health and psychosocial job data was collected from a composite
questionnaire including the versions validated for the Portuguese population of the Nordic Musculoskeletal
Questionnaire (NMQ) and the Copenhagen Psychosocial Questionnaire (COPSOQ). This paper demonstrates
an approach to jointly monitor multiple factors to support controlling work system efficiency, safeguarding
health. Even though postural issues, especially static posture, have previously been identified as risk factors
contributing to the onset of musculoskeletal disorders (MSD), the results of correlation analysis did not unveil
a salient association between musculoskeletal complaints and ergonomic mismatches. The analysis did unveil
statistically significant associations between exposure to psychosocial job factors and ergonomic risk factors.
The pairs of variables actually associated were different according to gender confirming the need for future
studies aiming the gendered study of MSD causality.

Relevance to industry: Computerized offices expose workers to multiple risk factors (including of psychosocial
and ergonomic nature), and possibly influence their health and well-being. The paper demonstrates an ap-
proach to jointly monitor multiple factors to support controlling work system efficiency and negative outcomes.
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posture while performing a task can reduce or eliminate pain and
discomfort(Hedge, 2016).Reports of high prevalence of MSDs
among office workers, and increasing work pace and stress,
have raised the interest on the relationship between inadequately
set work related psychosocial factors and musculoskeletal pain.
Experts believe that there should be a shift of focus towards psy-
chosocial risks of information and communication technologies

1.Introduction

Intensive use of personal computers is a salient feature of to-
day’s offices, promoting few physical activities in the completion
of administrative job tasks. Apart from traditional office work,
many other jobs (e.g. bank teller, engineering designer, air traffic
controller) are being undertaken at very similar workstations

and involving a similar range of tasks (Stephen and Haslegrave,
2006).Computerized work dominates working life in many
countries worldwide, including the EU countries (EUROFOND,
2007), where70e75% of the workforce uses computers in their
job (SWEA, 2010).

Use of computers can lead to increased static body postures
and less physical activity at work and contribute to the onset
of musculoskeletal disorders (MSDs) (EU-OSHA, 2013). The
concept of ‘neutral posture working ‘has emerged as fundamental
to ergonomic workplace design, and it provides a basis for the
physical ergonomics design of modern computer workplaces,
as there is abundant evidence that placing individuals in work
settings that have been designed to promote adoption of a neutral
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(ICTs) because these are not yet well understood (EU-OSHA,
2014). Incidence of MSDs might be affected by work-related
psychosocial risk factors, defined as an interplay between social
(environment) and psychological (individual)characteristics that
could affect health, satisfaction, effectiveness and performance
of workers (Piranveyseh et al., 2016).

Indeed, literature on psychosocial job factors and musculo-
skeletal pain is inconclusive in part due to insufficient control
for confounding by physical ergonomic factors (Krause et al.,
2010).Ergonomics is also increasingly becoming a critical factor
in the decision to retire (Schwerha et al., 2011), as demographic
changes in industrially developed countries are promoting increase
in workers mean age, which have longer work lives, and hence
endure longer exposure to potentially inadequately set job factors.
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