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Abstract
Objectives: The aim of this study was to evaluate musculoskeletal and psychosocial perception and compare these
conditions regarding the type of job (white or blue-collar) and the type of management model (private or public).
Methods: Forty-seven public white-collar (PuWC), 84 private white-collar (PrWC) and 83 blue-collar workers (PrBC)
were evaluated. Job Content Questionnaire (JCQ) and Utrecht Work Engagement Scale (UWES) were applied to
evaluate psychosocial factors. Nordic Musculoskeletal Questionnaire (NMQ) was used to assess musculoskeletal
symptoms. Pressure Pain Threshold (PPT) was measured to evaluate sensory responses.
Results: According to JCQ, all groups were classified as active profile. There was a significant association between
work engagement and workers’ categories (p < 0.05). PrWC workers had the highest scores for all the UWES
domains, while PrBC had the lowest ones. PPT showed that PrBC workers had an increased sensitivity for left
deltoid (p < 0.01), and for both epicondyles (p < 0.01), when compared to the other groups. PrWC workers had an
increased sensitivity for both epicondyles than PuWC (right p < 0.01; left, p = 0.05). There was no significant
association in the report of symptoms across the groups (p > 0.05).
Conclusion: This study showed differences in psychosocial risk factors and musculoskeletal symptoms in workers
engaged in different types of jobs and work organization. Personal and work-related characteristics, psychosocial
factors and PPT responses were different across workers’ group. Despite all, there was no significant difference in
reported symptoms across the groups, possibly indicating that the physical load is similar among the sectors.
Keywords: Cumulative trauma disorders, Ergonomics, Pain threshold, Physical therapy specialty,
Prevention and control

Resumo
Objetivos: O objetivo deste estudo foi avaliar a percepção musculoesquelética e psicossocial e comparar essas
condições em relação ao tipo de trabalho (de escritório ou industrial) e o tipo de modelo de gestão (público ou privado).
Métodos: Quarenta e sete trabalhadores de escritório em cargos públicos (PuWC), 84 trabalhadores de escritório em
cargos privados (PrWC) e 83 trabalhadores industriais de uma empresa privada (PrBC) foram avaliados. O Job Content
Questionnaire (JCQ) e a Utrecht Work Engagement Scale (UWES) foram aplicados para avaliar os fatores psicossociais. O
Questionário Nórdico de Sintomas Osteomusculares (NMQ) foi usado para avaliar os sintomas musculoesqueléticos. O
limiar de dor à pressão (PPT) foi medido para avaliar as respostas sensoriais.
(Continued on next page)
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Resultados: De acordo com JCQ, todos os grupos foram classificados como perfil ativo. Houve uma associação
significativa entre o engajamento de trabalho e categorias de trabalhadores (p < 0,05). Os trabalhadores PrWC tiveram as
maiores pontuações para todos os domínios da UWES, enquanto os PrBC tiveram os menores. Os resultados do PPT
mostraram que trabalhadores do grupo PrBC apresentaram maior sensibilidade no deltóide esquerdo (p < 0,01) e em
ambos os epicôndilos (p < 0,01), quando comparados com os outros grupos. Os PrWC apresentaram maior sensibilidade
para ambos os epicôndilos do que PuWC (p < 0,01 na direita; p = 0,05 para esquerda). Não houve associação significativa
do relato de sintomas com os grupos (p > 0,05).
Conclusão: Existe diferença nos fatores de risco psicossociais e sintomas musculoesqueléticos em trabalhadores
envolvidos em tipos de trabalho e sistemas organizacionais diferentes. Apesar disso, não houve associação significativa no
relato de sintomas entre os grupos, podendo indicar que a demanda biomecânica é semelhante em todos os setores
investigados.

Introduction
Work Related Musculoskeletal Disorders (WRMDs) are
one of the most prevalent occupational diseases all over
the world. It is responsible for absenteeism, early retirement and disabilities [1-5]. According to epidemiologic
data provided in 2012 by the Brazilian Social Security
Ministry, 720,629 cases of work related accidents and disorders, including WRMDs, were registered in Brazil [6].
Official Brazilian government data do not specify the
number of workers who suffered from WRMSDs. The
problem is even bigger when considering that almost half
of the Brazilian workers are not formally registered in
the Social Security Ministry, doing their jobs as informal
workers.
Particularly, the neck-shoulder region is exposed to lowlevel monotonous workload for prolonged periods of time
during activities such as office work and industrial repetitive tasks [7,8].
This overload is associated with many other risk factors, such as high work pace, repetitive and stereotyped
movements, maintenance of awkward postures or static
seated position, besides temperature, illumination and
vibration exposure [7,9,10]. The prolonged exposure to
these risk factors [11], associated with psychosocial factors [8] and job organization [12], also influences the onset and persistence of WRMDs.
Different levels of exposure are found on workplaces according to the management model and the characteristics
of the working activity. When comparing private and public work sectors in Brazil, it is clearly seen that public sector has some particularities, such as: difficulty to promote
ergonomics due to inadequate equipment, lack of direct
hierarchy, high incidence of strikes, difficulty of career advancement and employment stability [13,14]. Even
though those characteristics are based on the Brazilian
reality, this public management model found is similar
with other western countries [15,16]. Bach and Della
Rocca [17] reported that the main reason for implementing

changes in a Swedish public sector has been to reduce
costs instead of promoting better workplaces. Fjell and
co-workers [16] have also highlighted another negative
issue - the decisions of public authorities can change according to elections outcomes. Therefore, political chiefs
can have direct influence on budgets and organizational
systems [16].
Biomechanical exposure might be also different among
jobs. Even though both white and blue-collar workers
perform monotonous and repetitive tasks, each type
of job has its particularities. In general, blue-collar
workers perform tasks in standing posture, and have
more possibilities to adopt other postures, even though
the work pace is controlled by the machine or other
workers. On the other hand, white-collar workers have
more constrained posture, and perform computer-based
tasks, requiring seated position and demanding high
level of knowledge and attention; one positive feature is
the fact that white-collar workers have flexible working
rhythm [18,19].
Thus, the knowledge on risk factors for WRMDs in
different jobs, considering management model and
working activities is crucial to support preventive actions. In order to contribute with information on this
matter, the aim of the present study is to evaluate both
musculoskeletal and psychosocial perception among
blue-collar and white-collar workers, and compare their
condition regarding the type of management model
(private or public sector) and the type of job (white-collar or blue-collar).

Methods
Description of work sectors and subjects

This cross-sectional study was conducted at a public
University and a factory of office supplies, both located
at countryside of São Paulo, Brazil. The public university has approximately 888 workers performing administrative tasks. They are distributed among secretaries,
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and management sectors. They perform office work combined and public attendance. Therefore, their tasks consist
of writing e-mails and documents; browsing the web;
checking and entering data into spreadsheets; talking on
the phone; meeting students or staff; signing documents;
moving from one workstation to another to communicate
with co-workers and photocopying.
At the factory of office supplies, approximately two
thousand workers perform industrial and administrative
work. Two sectors were approached in this study.
Workers from these sectors are grouped in manufacturing cells, and are responsibly for supplying the machine,
supervising the production, inspecting products, and
packing. Those tasks involve repetitive manual activities
with low levels of muscular contractions and maintenance of awkward postures throughout the workday,
characteristics of blue-collar job. The private administrative tasks are similar to the ones described to the university employees.
Two hundred and fourteen workers were recruited to
participate in the study. Forty-seven (44.4 ± 8.4 years
old) were public white-collar workers (PuWC); 84 (39.0 ±
8.0 years old) were private white-collar workers (PrWC);
and 83 (37 ± 8 years old) were private blue-collar workers
(PrBC). PuWC were recruited from a list of administrative
workers provided by the Human Resource Department.
They were randomly contacted by phone calls until a sample of 50 subjects was reached. Three workers, who missed
any evaluation, were excluded from the final sample. At
the factory, all PrWC and PrBC from two production sectors were invited to participate. Those who participated in
all assessments were included in the study.
The study was approved by the Ethics Committee on
Human Research of the Federal University of Sao Carlos
(Process #352/2010 and #356/2010).
Instruments and equipment

The evaluation was composed by the application of questionnaires and measurement of the pressure pain threshold. Psychosocial factors were evaluated through the Job
Content Questionnaire (JCQ) and the Utrecht Work
Engagement Scale (UWES). The JCQ was translated and
validated to Brazilian Portuguese [20].
The JCQ correlates the domains of demand and control
in order to classify the worker in one of the following domains: active (high demand and high control); passive (low
demand and high control); high strain (high demand and
low control); low strain (low demand and high control).
The domains were classified as high or low according to
the median value obtained to each group. The same procedure was applied to classify the social support domain.
The UWES is a questionnaire developed to assess the
level of engagement, vigor, dedication and absorption that
each subject has in relation with his/her work. Therefore,
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it requires the worker about the positive aspects of its
working activities instead of burnout like most of the
available psychosocial questionnaires. There are not
current studies validating the UWES to the Brazilian
Portuguese, but a translation is provided by the authors [21]. The Cronbach’s α showed good internal
consistency for all subitems used on UWES-17 questions (vigor 0.82, dedication 0.89, absorption 0.83, total
score 0.93) [21].
The Nordic Musculoskeletal Questionnaire (NMQ)
was used to evaluate musculoskeletal symptoms [22]. A
Brazilian version of the questionnaire was applied [23].
The pressure pain threshold (PPT) was measured using
a mechanical pressure algometer (Pain Diagnosis and
Treatment Inc, Great Neck, NY, USA). This device consists of a round rubber disc (1 cm2) attached to a pressure gauge, that displays values in kilograms. Both right
and left trapezius muscle were tested at half-away between the midline and lateral border of the acromion.
The deltoid muscles were tested at the midpoint between the acromion and its insertion [24,25], and the
lateral epicondyles were bilaterally tested [26]. The reference site was located 2 cm below the upper border of
the sternum, in the midline.
The subject was evaluated on seated position. The algometer was placed perpendicular to the body surface, at
a constant pressure of 1kgf/cm2/s. The pressure was
interrupted when the subject recognized that the pressure sensation became a pain sensation. Three measurements were performed for each point, with intervals of
30 seconds between them. The mean value, in Kgf, of
each point was described as the pain threshold.
Data analysis

Descriptive analysis including proportion, means, standard
deviations and confidence intervals was performed. Data
of demographic and personal characteristics were checked
for normality and homogeneity of variance through
Shapiro Wilks and Levene tests, respectively. Since the
assumptions were not attended, the comparison between groups was performed through nonparametric
Kruskall-Wallis test. Groups were compared for the categorical dependent variables resulting from the questionnaires (NMQ, JCQ and UWES) by the Chi square
association test. Pressure Pain Threshold (PPT) was
compared across groups through MANOVA (normality
and homogeneity of variance were also checked, and the
assumptions were attended). When significant differences were found, univariate tests (one-way ANOVA)
identified the significant variables, and Tukey post-hoc
test was applied to identify group differences. Logistic
regression was applied to identify factors associated
with symptoms (age, gender, body mass index, educational level, and JCQ). The stepwise method was used to
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include variables in the model. The data analysis was
performed in SPSS (version 20.0) and the alpha level
was set at 5%. There were some missing data; therefore
the number of valid cases analyzed is shown in the
tables.

Results
Personal and work-related characteristics of PrWC, PrBC
and PuWC, and the total sample are presented in Table 1.
Data show that PuWC were older than the workers from
both private sectors (white-collar, p < 0.01; blue-collar,
p < 0.01). The private white-collar workers (PrWC) were
lighter (p = 0.04) and taller (p < 0.01) than PuWC. On
the other hand, PrWC were also heavier (p < 0.01),
shorter (p < 0.01) and had a greater Body Mass Index BMI (p = 0.01) than PrBC.
There were more female workers in the public whitecollar sector and private blue-collar sector, and more
male workers in the private white-collar sector. The
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majority of PuWC and PrWC have completed postgraduation studies. On the other hand, most of the PrBC
have completed high school. The variables marital status
(p = 0.63), smoke (p = 0.90) and physical activity (p = 0.30)
have not shown association with groups. PrWC have
started working earlier than the PrBC (p < 0.01) and
PuWC (p = 0.04). PrBC had higher prevalence of sickness absence than the other workers (p < 0.01).
Data of the Utrecht Work Engagement Scale (UWES)
are presented in Table 2. Table 3 shows results of the Job
Content Questionnaire (JCQ), and Table 4 shows data of
the Nordic Musculoskeletal Questionnaire (NMQ) for
symptoms reported for the previous 7 days.
There was a significant association between the three
work groups and the JCQ profiles. All three groups had
more workers with the active profile – high demand and
high control (PrWC - 34.5%; PrBC – 44.6%; PuWC –
44.7%). The secondly most prevalent profile for PrBC
and PuWC was the low strain - low demand and high

Table 1 Personal and demographic characteristics for the groups and the total sample
PrWC (n = 84)

PrBC (n = 83)

PuWC (n = 47)

Total (n = 214)

p-value

Age - years (mean [SD])

39.1(8.3)

36.9(8.1)

43.4(8.4)

39.4(8.6)

0.000

Weight - kg (mean [SD])

78.6(12.9)

68.3(13.8)

73.6(15.9)

73.5(14.6)

0.000

Height - meters (mean [SD])

1.7(0.1)

1.7 (0.1)

1.6 (0.1)

1.7(0.1)

0.000

BMI - kg/m2 (mean [SD])

26.5(3.5)

24.9(4.0)

26.4(5.4)

25.6(4.9)

0.006

Male

51(60.7)

20(24.1)

9(19.1)

80(37.4)

0.000

Female

33(39.3)

63(75.9)

38(80.9)

134(62.6)

Incomplete Elementary School

0(0.0)

4(4.8)

0(0.0)

4(1.9)

Complete Elementary School

0(0.0)

2(2.4)

0(0.0)

2(0.9)

Incomplete High School

0(0.0)

5(6.0)

1(2.1)

6(2.8)

Complete High School

3(3.6)

61(73.5)

2(4.3)

66(30.8)

Technical Education

1(1.2)

7(8.4)

4(8.5)

12(5.6)

Incomplete University Graduation

11(13.1)

4(4.8)

2(4.3)

17(7.9)

Complete Graduation

26(31.0)

0(0.0)

10(21.3)

36(16.8)

Post-graduation

43(51.2)

0(0.0)

28(59.6)

71(3.2)

Age that started work (mean [SD])

15.5(3.7)

17.2(4.1)

16.7(3.6)

16.(3.9)

0.016

Sickness absence (n[%])

40(47.6)

56(67.5)

16(34.0)

112(52.3)

0.000

Smoke (n[%])

5(6.0)

4(4.8)

2(4.3)

11(5.1)

0.902

Single

14(16.7)

17(20.5)

8(17.0)

39(18.2)

0.635

Married

64(76.2)

57(68.7)

32(68.1)

153(71.5)

Gender (n[%])

Scholarity (n[%])
0.000

Marital status (n[%])

Divorced

2(2.4)

5(6.0)

3(6.4)

10(4.7)

Living with partner

4(4.8)

4(4.8)

3(6.4)

11(5.1)

Widower

0(0.0)

0(0.0)

1(2.1)

1(0.5)

Physical Activity

26(31.3)

26(31.3)

20(43.5)

72(34.0)

The sample size is indicated for each group.
Private white-collar – PrWC, private blue-collar – PrBC, public white-collar – PuWC.

0.305
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Table 2 Utrecht Work Engagement Scale (UWES) data from the groups
PrWC (n = 84)

PrBC (n = 82)

PuWC (n = 47)

p-value

n (%)

95% CI

n (%)

95% CI

n (%)

95% CI

Very low

0(0.0)

0.0-4.4

2(2.9)

0.7-0.9

1(2.1)

0.4-11.1

Low

1(1.2)

0.2-6.4

14(20.3)

10.5-26.6

6(12.8)

6.0-25.2

Medium

25(29.8)

21.0-40.2

23(33.3)

19.5-38.6

16(34.0)

22.2-48.3

High

43(51.2)

40.7-61.6

18(26.1)

14.4-32.1

21(44.7)

31.4-58.8

Very high

15(17.9)

11.1-27.4

12(17.4)

8.6-23.9

3(6.4)

2.2-17.2

Very low

0(0.0)

0.0-4.4

4(4.9)

1.9-11.9

2(4.3)

1.2-14.2

Low

6(7.1)

3.3-14.7

15(18.3)

11.4-28.0

8(17.0)

8.9-30.1

Medium

29(34.5)

25.2-45.2

27(32.9)

23.7-43.7

18(38.3)

25.8-52.6

High

32(38.1)

28.4-48.4

13(15.9)

9.5-25.3

16(34.0)

22.2-48.3

Very high

17(20.2)

28.4-48.4

10(12.2)

6.8-21.0

3(6.4)

2.2-17.2

Very low

0(0.0)

0.0-4.4

4(4.9)

1.9-11.9

0(0.0)

0.0-7.6

Low

2(2.4)

0.7-0.8

16(19.5)

12.4-29.4

4(8.5)

3.4-19.9

Medium

22(29.8)

18.0-36.5

22(26.8)

18.4-37.3

24(51.0)

37.2-64.7

High

43(51.2)

40.7-61.6

18(22.0)

14.4-32.1

15(31.9)

20.4-46.2

Very high

17(20.2)

13.0-30.0

9(11.0)

5.9-19.6

4(8.5)

3.4-19.9

Very low

0(0.0)

0.0-4.4

3(3.7)

1.3-10.2

1(2.1)

0.4-11.1

Low

2(2.4)

0.7-0.8

14(17.1)

10.5-26.6

6(12.8)

6.0-25.2

Medium

25(29.8)

21.0-40.2

26(31.7)

22.6-42.4

19(40.4)

27.6-54.7

High

47(56.0)

45.3-66.1

19(23.2)

15.4-33.4

18(38.3)

25.8-52.6

Very high

10(11.9)

6.6-20.5

7(8.5)

4.2-16.6

3(6.4)

2.2-17.2

Vigor
0.002

Dedication
0.013

Absorption
0.000

Engagement
0.002

Number of cases (%). 95% confidence interval (CI 95%). and statistical results (Qui-Square test) are presented.
Private white-collar – PrWC, private blue-collar – PrBC, public white-collar – PuWC.

control (26.5% and 23.4% respectively), while the PrWC
were classified as high strain profile - high demand and
low control (25%).
Results of the UWES indicate association between
workers categories and work engagement (p < 0.01),
absorption (p < 0.01), dedication (p = 0.01), and vigor
(p < 0.01) - Table 3. PrWC had the highest scores for
all the domains, while PrBC had the lowest ones.

Both private sectors had high levels of self report symptoms on neck region. However, no association between
symptoms report and group was found (p = 0.16). Even
though this association has not been significant, the pvalue found when considering the reported pain for the
lower back was 0.05. Both white-collar sectors (PuWC and
PrWC) had higher prevalence of reported pain in the
lower back in the last 7 days than the blue-collar group.

Table 3 Results of the Job Content Questionnaire from private and public workers
PrWC (n = 84)

PrBC (n = 83)

PuWC (n = 47)

p-value

n (%)

95% CI

n (%)

95% CI

n (%)

95% CI

Passive

14(16.7)

10.2 - 26.1

4(4.8)

1.9 - 11.7

5(10.6)

4.6 - 22.6

Low strain

20(23.8)

16.0 - 33.9

22(26.5)

18.2 - 36.9

11(23.4)

13.6 - 37.2

High strain

21(25.0)

17.0 - 35.2

7(8.4)

4.1 - 16.4

10(21.3)

12.0 - 34.9

Active

29(34.5)

25.2 - 45.2

37(44.6)

34.4 - 55.3

21(44.7)

31.4 - 58.8

Number of cases (%). 95% confidence interval (CI 95%). and statistical results (chi square test) are presented.
Private white-collar – PrWC, private blue-collar – PrBC, public white-collar – PuWC.

0.046
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Table 4 Results of the 7 days symptoms for private and public workers
PrWC (n = 60)

PrBC (n = 63)

PuWC (n = 47)

p-value

n (%)

95% CI

n (%)

95% CI

n (%)

95% CI

Neck

25(41.7)

30.1 - 54.3

17(27.0)

17.6 - 39.0

13(27.7)

16.9 - 41.8

Shoulder

20(33.3)

22.7 - 45.9

14(22.2)

13.7 - 33.9

13(27.7)

16.9 - 41.8

0.387

Upper back

16(26.7)

17.1 - 39.0

10(15.9)

8.9 - 26.8

10(21.3)

12.0 - 34.9

0.342

Elbow

5(8.3)

3.6 - 18.1

04(6.3)

2.5 - 15.2

03(6.4)

2.2 - 17.2

0.892

Lower back

17(28.3)

18.5 - 40.8

11(17.7)

10.0 - 28.6

18(38.3)

25.8 - 52.6

0.056

Wrist/Hand

6(10.0)

4.7 - 20.1

7(11.1)

5.5 - 21.2

11(23.4)

13.6 - 37.2

0.098

0.159

Number of cases (%), 95% confidence interval (CI 95%), and statistical results (chi square test) are presented.
Private white-collar – PrWC, private blue-collar – PrBC, public white-collar – PuWC.

Data of Pressure Pain Threshold (PPT) are shown in
Figure 1. The ANOVA showed no significant difference
across groups for the sternum PPT (p = 0.18). However, significant differences were found in MANOVA for the other
regions (p < 0.01). One-way ANOVA showed differences
for the left deltoid, right and left epicondyles. For the left
deltoid, the PrBC had significant lower pain threshold
than the PrWC (Figure 1, p < 0.01). For the epicondyles,
the PrBC (right and left epicondyle, p < 0.01) and PrWC
(right epicondyle, p < 0.01; left epicondyle, p = 0.05) had
significant lower pain threshold than the PuWC.
Logistic regression showed JCQ explained 8% of low back
symptoms (R2 = 0.08; β = 0.34; standard error = 0.16; p = 0.03).
The odds ratio was 1.4 and the 95% CI was 1.0 to 1.9.

Discussion
The current study showed differences regarding psychosocial indicators and musculoskeletal symptoms among

workers engaged in different types of jobs and work
organization. PuWC were older and highly educated than
the others groups. PrBC had higher levels of sickness absence. Considering psychosocial factors, all sectors had
most of workers classified as active profiles (JCQ) and
good work engagement (UWES). Both private sectors had
higher prevalence of reported pain on neck region and
both white-collar sectors had higher prevalence of reported pain on lower back region according to NMQ. At
last, the PPT showed that PrBC had an increased sensitivity for left deltoid and both epicondyles compared to the
other workers, and PrWC had an increased sensitivity for
both epicondyles compared to PuWC.
According to Marconi [27] a high level of scholarity is required from individuals working at public careers. This requirement occurs during the hiring process for specialized
white-collar work tasks. This process allows the subject
to be hired on a high job position and get employment

Figure 1 Pressure Pain Threshold (PPT) data for private (white-collar and blue-collar) and public white-collar sector for right and left
trapezius, right and left deltoid and right and left lateral epicondyle and sternum.
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stability. However, this leads to a difficulty of career advancement. A study comparing the public and private
working population showed that most of public workers
are between 41 and 50 years old, and that the job turnover
was very low at public administration sectors during 1995 about 0.4% [27].
The majority of workers evaluated in this study presented active profiles for psychosocial factors according
to the demand-control model (JCQ), independently of
the sector evaluated. According to Karasek and Theörell
[28], the active profile generates a motivational work
environment, been considered as a positive profile. However, others studies that evaluated the effects of psychosocial factors on both physical and mental health have
found an association between the active and high strain
profiles with physical and mental illness, due to the high
demand found in both profiles [29]. The worker can respond to increased work demands with a cascade of
physiological changes that, if repeatedly evoked, can
contributes to the development, exacerbation, and/or
maintenance of work-related symptoms [30]. The secondly most frequent profile observed through the JCQ
was the low strain, particularly for PrBC and PuWC.
The high strain profile was the secondly most prevalent
for the PrWC. In this last profile, the low control leads
to adverse health effects, like psychological stress, burnout, production of cortisol and adrenalin, self-report irritation and symptoms at the upper limb region [29,31].
A different and more recent approach to assess psychosocial factors is the evaluation of work engagement.
Our results indicated highest work engagement (for both
the total score and the three separated dimensions) for
private white-collar workers - PrWC, while private bluecollar workers – PrBC, had the lowest work engagement
levels compared to the other groups. Despite that, PrBC
had work engagement score at medium level, indicating
a positive feature. Once the majority of workers were
classified as active profile according to JCQ (high control
and demand), the good work engagement identified may
be consistent with a previous prospective study of the
Finnish Public Health Care Personnel. According to previous studies, job control is positively and significantly
associated with positive levels of work engagement
[32,33]. This result must be carefully applied to interpret
our data since any correlation analysis has been applied.
The highest level of work engagement identified among
PrWC workers can be partially explained by the job
characteristics, since white-collar workers are more engaged than blue-collar workers [21].
These psychosocial indicators may have influenced on
the musculoskeletal symptoms, since the PrWC showed
greater prevalence (although without statistical significance) of pain in neck, shoulder, upper back and elbow.
Regression analysis also reinforces these results, as JCQ
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explained low back symptoms. Griffiths and co-workers
[34] evaluated 934 white-collar workers and have found a
significant association between job demands and musculoskeletal symptoms, especially for the neck. However, it is
important to consider the ergonomics of the workplace
can have an important contribution to the development of
musculoskeletal symptoms.
The high prevalence of self-reported pain in all groups
(particularly for neck, lower back, shoulders, upper back
and wrist/hands) and absence of significant association between groups and pain complaints may suggest that both
administrative and blue-collar workers are exposed to potential risk factors for the development of musculoskeletal
disorders, independently of the management model.
Besides this, confounders variables (age, gender and educational level) were not associated with symptoms. In
general, the prevalence of self-reported musculoskeletal
symptoms reported in this study agrees with the literature.
Nomura et al. [35] evaluated 185 private white-collar
workers and observed high levels of self-reported low back
pain, and high psychosocial demand through the JCQ.
Choobineh et al. [36] evaluated 871 white-collar workers
and 313 blue-collar workers of an Iranian petrochemical
company. They reported that the most prevalent symptoms among white-collar workers were found in lower
back and neck, which agrees with results reported here.
On the other hand, the knee was the body region with
highest prevalence of symptoms besides the lower back.
Griffiths and coworkers [34] have found similar prevalence of self-reported symptoms when evaluating public
white-collar workers in Australia.
The body sites with the highest levels of self-reported
complaints were both the neck and lower back. This can
be explained by the characteristics of the job, such as prolonged exposure to a low-level, monotonous and repetitive
workload, associated with awkward postures - mostly in
seated position. The neck-shoulder region is specially affected by these characteristics according to the Cinderella
hypothesis - submaximal contractions involves a fraction
of the motor-units (MUs) available and the recruitment
pattern are likely to be stereotyped [37]. Since the recruitment follows the principle of size-ordered MUs, small
type I fibers are continuously activated during prolonged
and monotonous tasks [7,8,38]. The continuous overload
on these type I fibers impairs the proper muscle recovery,
leading to a harmful process that can cause pain and
symptoms.
Considering the lower back region, the literature points
out the high prevalence of symptoms among white-collar
workers, regardless the management model [37,39-41].
Choobineh et al. [36] compared the self-report of musculoskeletal symptoms of the past 12 months among blue-collar
workers, white-collar workers, and workers performing
both activities. They reported no differences between
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groups for complaints on shoulders, elbow, wrists/hands,
upper back, lower back, hips/thighs, knees, and ankles/
feet. However, they found that workers performing both
activities had higher prevalence of symptoms for neck
(37.1%) than white-collar (32.5%) and blue-collar workers
(24.6%) separately [36].
The evaluation of PPT showed differences between
groups for the left deltoid and both right and left epicondyles. PPT measurements are relevant in working
populations with musculoskeletal disorders [15,42-46].
PrBC had lower PPT when compared with PrWC (left
deltoid) and PuWC (right and left epicondyles). These
workers had also a significant higher sickness absence
report than the other workers. We have not had access
to information about the reason of the sickness absence,
difficulting the interpretation of the results. However, a
study investigating the work-related sickness absence in
United Kingdom found lower prevalence for manufacturing sectors (51%) and higher prevalence for public administrative sectors (71%) than the ones found in our
study [16].
Differences between PrWC and PuWC were also found.
PrWC had a significant lower PPT for both right and left
epicondyles than PuWC. Private white-collar workers have
also presented higher prevalence of sickness absence than
the white-collar workers from the public sector. Binderup
and coworkers [35] found similar results when evaluating
29 cleaners. They found a relationship between long-term
sickness absence and a lower level of PPTs in the neckshoulder region.
Lower values of PPTs have been associated with
frequency of forearm and shoulder symptoms [41].
Nielsen and coworkers [43] evaluated 70 female whitecollar workers and found that participants with trapezius myalgia had a lower PPT, when compared with
healthy controls. Binderup and coworkers [42] found a
negative correlation between the mean PPTs of the
cervico-thoracic region and the self-reported pain in neck,
dominant shoulder and upper back within the last 7 days
among cleaners. In our study, the PrWC group presented
low PPT on the epicondyles combined to a higher prevalence of elbow symptoms. On the other hand, this behavior was not seen among PrBC. Private blue-collar workers
presented low PPT on both deltoid and epicondyles and a
relatively low prevalence of symptoms on those regions.
However, we may not discard the hypotheses of these
workers being on an initial phase of some musculoskeletal
disorder. In a longitudinal study of initially asymptomatic
blue-collar workers, Madeleine and coworkers [44] found
that low PPTs are already seen in those workers who developed musculoskeletal symptoms 6 months later, reflecting the cumulative and chronic nature of the WRMDs.
This study has some limitations such as: the crosssectional design limits the cause-effect understanding

Page 8 of 10

and the lack of biomechanical exposure measurements.
Despite that, the results contribute to improve knowledge on this field of expertise, allowing to understand
the behavior of psychosocial factors, musculoskeletal
symptoms and sensory responses across sectors with
different organizational aspects but exposed to a monotonous and repetitive workload.
The present study showed differences in psychosocial
indicators and musculoskeletal symptoms in workers
engaged in different types of jobs and work organization.
Personal and work-related characteristics, psychosocial
factors and PPT responses were different across workers’
group. The majority of workers have a high psychosocial
load, particularly the private white-collar workers. Despite
this, all sectors showed a good work engagement, although the results of the private white-collar group have
been better than the other ones.
The blue-collar workers had an increased sensitivity,
by means of the PPT, for left deltoid and both epicondyles compared to the other workers. Moreover, the private white-collar workers had an increased sensitivity
for both epicondyles compared to the public ones. The
low PPT may have reflected on the sickness absence of
the white-collar and blue-collar private workers, and on
musculoskeletal symptoms only for the private whitecollar workers. Despite all, there was no significant difference in reported symptoms across the groups, possibly indicating that the physical load is overall similar
among the sectors.
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