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Abstract

Introduction: The appearance and evolution of some clinical pain conditions may be influenced by 
stress and other psychosocial factors. Face, head and cervical muscles may increase their activity and 
tension in the presence of stress, leading to craniocervicomandibular pain in individuals exposed to 
stress. Objective: To assess the relationship among perceived stress, anxiety, depression and cra-
niocervicomandibular pain in nursing professionals under stress at work. Materials and Methods: 
Forty-three women under stress at work, according to the Job Stress Scale (JSS), were assessed by 
the Perceived Stress Scale (PSS), the Hospital Anxiety and Depression Scale (HADS), pressure pain 
threshold, measured by algometry, and muscle sensitivity to hand palpation of the masticatory and 
cervical muscles. Results: A low moderate level of perceived stress was found in 62.79% of the sam-
ple, anxiety in 11.63% and depression in 9.30%. The psychosocial scales correlated with each other. 
No correlation was found between pressure pain threshold and perceived stress, anxiety and depres-
sion. The level of pain to hand palpation correlated with the perceived stress scores. Conclusion: 
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Pressure pain threshold was not influenced by the psychosocial factors assessed. Pain intensity to 
hand palpation, however, was higher as the perception of stress increased.

Keywords: Anxiety. Depression. Psychological stress. Pain measurement.

Resumo

Introdução: O aparecimento e evolução de algumas condições clínicas de dor podem ser in luenciados pelo 
estresse e outros fatores psicossociais. A musculatura da face, cabeça e cervical podem aumentar sua atividade 
e tensão na presença do estresse, podendo provocar dor craniocervicomandibular nos indivíduos a ele expostos. 
Objetivo: Avaliar a relação entre estresse percebido, ansiedade, depressão e a dor craniocervicomandibular 
em pro issionais da enfermagem sob estresse no trabalho. Materiais e Métodos: 43 mulheres sob estresse 
no trabalho, de acordo com a Escala de Estresse no Trabalho (JSS), foram avaliadas pelas Escalas de Estresse 
Percebido (PSS), Escala Hospitalar de Ansiedade e Depressão (HADS), limiar de dor à pressão, por algometria, 
e a sensibilidade muscular por palpação manual dos músculos mastigatórios e cervicais. Resultados: Nível 
moderado baixo de estresse percebido foi encontrado em 62,79% da amostra, ansiedade em 11,63% e depres-
são em 9,30%. As escalas psicossociais se correlacionaram entre si. Não houve correlação entre limiar de dor 
à pressão e estresse percebido, ansiedade e depressão. O nível de dor à palpação manual se correlacionou com 
os escores de estresse percebido. Conclusão: Os fatores psicossociais avaliados não in luenciaram o limiar de 
dor à pressão. Entretanto, a intensidade da dor à palpação manual foi mais alta à medida que aumentou a 
percepção do estresse.

Palavras-chave: Ansiedade. Depressão. Estresse psicológico. Medição da dor.

Introduction

The appearance and evolution of some clinical 
pain conditions may be in luenced by stress and other 
psychosocial factors (1). Moreover, psychosocial fac-
tors have been pointed out as a predictor of disability 
in several musculoskeletal conditions (2).

Stress may increase pain sensitivity and in luence 
pain processing in the central nervous system, thus al-
tering its dimension (3). Psychosocial factors have also 
been mentioned as contributors to individual differ-
ences in pain processing (4). As such, the perception of 
a painful condition may be strongly altered, according 
to the value assigned to the situation experienced (5). 

Some studies have correlated psychosocial factors 
and the presence of musculoskeletal pain in workers 
exposed to stress at work (6, 7). In those instances, 
depression and anxiety symptoms produced by stress 
might result in muscular hyperactivity and, as a re-
sult, lead to muscle pain (8). 

Stress at work is the stress caused or exacerbated 
by work (9). It is de ined as negative emotional and 
physical responses occurring when work require-
ments do not correspond to the workers’ abilities, 
resources or needs (10). 

Coping strategies employed by individuals when 
exposed to stressing conditions include physiological 
and behavioral responses (11). Thus, high levels of 
occupational stress may cause anxiety, depression, 
and physical disease, among others (12).

Nursing is a profession identi ied as a highly 
stressful occupation (13, 14). Thus, it may represent 
a predisposing factor for the appearance of occupa-
tional diseases linked to stress. 

 Considering that face, head and cervical muscles 
may increase their activity and tension in the pres-
ence of stress, it is believed that exposure to stress 
at work, and its consequent psychological changes 
(anxiety, depression), may cause craniocervicoman-
dibular pain in individuals exposed to stress. Painful 
symptoms in this segment may cause oral myofunc-
tional changes, thus affecting important stomato-
gnathic functions such as mastication and swallow-
ing (15). However, studies related to the presence 
of pain speci ically in the craniocervical area and its 
relationship with stress or psychosocial factors were 
not found. 

Based on the abovementioned, investigating the 
occurrence of physical changes in this population, 
and their association with psychosocial factors is 
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warranted, aiming to avoid the onset of chronic condi-
tions that may lead to decreased productive capacity 
and/or disability and, as a consequence, work leave. 
Therefore, this study aimed to assess the existence 
of a relationship between perceived stress, anxiety, 
depression and craniocervicomandibular pain in 
nursing professionals under stress at work.  

Materials and methods 

The presente study is part of the “Craniocervico-
mandibular System: assessment and multimodal 
therapeutic intervention” project, approved by the 
Research Ethics Committee of the Federal University 
of Santa Maria (UFSM), under protocol number 
33665714.0.0000.5346, according to resolution 
466/2012 of the National Health Council.  

The research was carried out with a group of fe-
male nursing professionals from a hospital institution 
in the town of Santa Maria/RS, recruited by means 
of oral divulgation of this research.  Those interested 
in taking part in the study completed an anamnesis 
form and the Job Stress Scale (JSS).

The anamnesis form included data related to 
socio-demographic (age, marital status, number of 
children) and occupational (function, length of time 
working in the current function, other employment 
bond) characterization, and additional data that 
made it possible the selection of volunteers according 
to the inclusion and exclusion criteria of this study.

In order to be included in the research, the partici-
pants had to be women, nursing professionals (nurs-
ing technicians and nurses), aged between 20 and 50 
years old, to be at least for three months performing 
the same function, at the same institution, as well as 
being exposed to stress at work, according to the JSS. 
In addition, they should agree on the procedures to 
be performed, which were previously explained, and 
sign a Free and Informed Consent Term.

The exclusion criteria were: signs of neuropsy-
chomotor involvement, to be under the effect of pain-
killer, anti-in lammatory, myorelaxant or anxiolytic 
drugs, previous cervical spine and/or facial surgery, 
previous treatment for orofacial or cervical spine pain 
in the past six months, and previous treatment for 
cancerous disease in the last ive years. 

The JSS scale assesses stress based on three di-
mensions: psychological demands, control and so-
cial support. In this study, the JSS scale was adapted, 

and the social support dimension was not assessed. 
Workers exposed to a combination of high demands 
and low control were deemed as the group of higher 
exposure to stress at work; those exposed to high 
demands, but with high control, or exposed to low 
demands and low control, were deemed as the group 
of intermediate exposition to stress at work, and the 
group with high control and low demands was clas-
si ied as not exposed to stress at work (16). 

Of the 53 professionals screened, three were ex-
cluded from the research because they did not it 
into the established age group, and seven of them for 
not being exposed to stress at work according to JSS.

This research was conducted in the Orofacial 
Laboratory of Motricity of the Federal University of 
Santa Maria, including 43 women aged between 20 
and 50 years old. All participants were informed on 
the procedures to be performed.

Once selected, the volunteers were assessed by 
means of speci ic scales for perception of stress and 
for the presence of anxiety and depression. In ad-
dition, pressure and hand palpation pain threshold 
was assessed.

The Perceived Stress Scale (PSS) was used for as-
sessing the participants’ perception of stress. The 
result is a value between 0 and 40, where the highest 
scores denote the highest stress perceived (17). In 
order to be analyzed, the scores for this scale were 
divided into strati ied quartiles: 0-10 (low level), 
11-20 (moderate level), 21-30 (high moderate level), 
and 31- 40 (high level).

Aiming to assess the presence of anxiety and de-
pression, the Hospital Anxiety and Depression Scale 
(HADS) (18) was used. That scale comprises seven 
items designed to assess anxiety (HADS-A), and seven 
items to assess depression (HADS-D). The results 
for each scale may range from 0 to 21 points, where: 
0 - 7 points denote absence of anxiety/depression, 7 
to 9 points, probable anxiety/depression, and more 
than 10 points, presence of anxiety/depression (18). 

The veri ication of pain sensitivity to palpation 
was referred by the volunteers as absent, mild, mod-
erate or severe (according to a numerical scale rang-
ing from zero to three) through palpation of muscles 
and structures, according to the Research Diagnostic 
Criteria for Temporomandibular Disorders (RDC/
TMD) (19). Palpation was performed bilaterally, with 
the examiners’ digital pulps of index ingers and mid-
dle ingers. The pressure employed was 1 Kg. The 
following sites were palpated: temporal (posterior, 
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middle and anterior bundles), masseter (upper, mid-
dle and lower parts), posterior mandibular region, 
submandibular region, lateral pole and posterior ATM 
ligament. Palpations were always performed by the 
same examiner, who was previously trained and pre-
pared to apply the systematized RDC/TMD protocol. 
Still, for calibration of the hand pressure applied by 
the examiner, an algometer was used, enabling the 
visualization of the intensity of pressure applied (20).

Cervical muscles sensitivity was not assessed 
through hand palpation, as these sites are not in-
cluded in the RDC/TMD protocol.

Pressure pain threshold (PPT) was assessed with 
a pressure algometer – Force DialTM Dynamometer 
FDK/FDN (Wagner Instruments). The algometer was 
positioned perpendicular to the site assessed, while 
the examiner’s hand supported the participant head. 
The volunteers were told to verbally express the mo-
ment when pressure caused a painful sensation (21), 
as the pressure increased over the analyzed area. PPT 
was veri ied in the same sites assessed by hand palpa-
tion. Additionally, the cervical muscles PPT (anterior 
scalene, sternocleidomastoid, suboccipital, and up-
per and middle trapezius), were bilaterally veri ied. 
Every spot was pressed twice, with a three-minute 
interval between each repetition and the mean values 
were calculated (22). The minimum pressure value 
considered for registration was 0.5 kg/cm2, and 
4 kg/cm2 was the maximum pressure applied by the 
algometer, in case the volunteer did not report pain 
when assessing these muscles. 

Statistical Analysis

The Spearman Correlation Coef icient was used 
to verify the correlation among the variables stud-
ied. P-value < 0.05 was considered as statistical-
ly signi icant.

The statistical analysis was performed using 
STATISTICA 9.1 software.

Results

The sample comprised 43 women with mean age 
of 35.33 ± 6.78 years old, exposed to stress at work. 
Among them, 97.67% showed intermediate level 
and 2.33% high level of exposure to stress accord-
ing to JSS. The sample comprised nursing technicians 

(74.42%) and nurses (25.58%), and the average 
length of time performing the function in the same 
institution was 5.35 ± 4.46 years. From the totality, 
60.47% were married and 65.12% had children. Most 
of them practiced neither physical activity (82.72%) 
nor leisure activities (70.07%). 

The results obtained through JSS, PSS e HADS 
(HADS-A e HADS-D) scales are showed in Table 1.

Table 1 - Distribution of the sample regarding the classi-
fication in the Perceived Stress Scale (PSS) and 
Hospital Anxiety and Depression Scale (HADS)

SCORE n  %

PSS 0-10 3 6.98

11-20 27 62.79

21-30 12 27.91

31-40 1 2.33

HAD-A Normal 25 58.14

Probable 13 30.23

Presence 5 11.63

HAD-D Normal 35 81.40

Probable 4 9.30

Presence 4 9.30

Note: Legend: PSS = Perceived Stress Scale; HADS-A = Hospital 

Anxiety and Depression Scale (anxiety); HADS-D = Hospital Anxiety 

and Depression Scale (depression)

The mean values obtained in the evaluations of 
the pain threshold to pressure and hand palpation 
are presented in Table 2.

Table 2 - Mean values obtained in the evaluations of the 
pain threshold to pressure and hand palpation 

Muscle Pressure pain threshold 
(cm2)

Hand palpation

Mean ± Standard 
deviation

Mean ± Standard 
deviation

AT 2.49± 0.79 0.47± 0.85

MT 2.74± 0.97 0.58± 0.90

(To be continued)
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The results of correlations between anxiety, de-
pression, perceived stress, pain threshold and hand 
palpation are as shown in Table 3. 

Discussion

The present study selected professional women 
from nursing area aiming to assess the relationship 
between craniocervicomandibular pain and anxiety, 
depression and perceived stress. This choice was 
based on the fact that nursing is deemed to be a 
highly stressing profession (7). It was decided to 
limit the research to women, as nursing is a pro-
fession where there is a prevalence of the female 
gender (6, 12). Still, it was taken into account that 
disorders such as depression and anxiety are more 
common in women (1). 

The majority of individuals in this study showed 
intermediate levels of stress, as well as other studies 
using the same assessment tool as this research, and 
other instruments conceived to assess nurses (10, 12). 

The presence of high level of occupational stress 
in only one participant in the study may be explained 
by the workload hours. Most of these individuals have 
only one employment bond. As detected previously, 
multiemployment and excessive workload hours are 
sources of stress among workers (23, 24). In the in-
termediate level, however, stress at work was found 
among the individuals in this sample.  The study con-
cluded that the more experience and identi ication 
with the workplace, the lesser will be the negative 
impact of stress (25). In the present research, the 
bond with the institution was less than ive years for 
the majority of workers. 

Table 2 - Mean values obtained in the evaluations of the 
pain threshold to pressure and hand palpation 

Muscle Pressure pain threshold 
(cm2)

Hand palpation

PT 3.06 ±0.91 0;86± 1.04

UM 1.97± 0.58 0.57± 0.82

MM 1.72± 0.52 1.26 ±1.10

LM 1.73 ±0.49 1.30 ±1.11

PMR 1.24± 0.49 0.88 ±1.09

SMR 1.67 ±0.65 0.23 ±0.60

SCM 1.00 ±0.44 -

SC 2.08 ±0.70 -

UT 2.92± 0.81 -

MT 3.20± 0.84 -

SO 2.06± 0.82 -

Note: Legend: AT = anterior temporal; MT = middle temporal; PT = posterior 

temporal; UM = upper masseter; MM: = middle masseter; LM = lower 

masseter; PMR = posteromandibular region; SMR = submandibular region; 

SCM = sternocleidomastoid; SC = scalene; UT = upper trapezius; MT = 

middle trapezius; SO = suboccipital

Table 3 - Correlations between perceived stress, anxi-
ety, depression, hand palpation and pressure 
pain threshold

r p

Perceived stress

Anxiety 0.579 0.000*

Depression 0.601 0.000*

Hand palpation 0.430 0.004*

Pressure pain 
threshold

0.137 0.381

Anxiety

Depression 0.618 0.000*

Hand palpation 0.213 0.171

Table 3 - Correlations between perceived stress, anxi-
ety, depression, hand palpation and pressure 
pain threshold

r p

Pressure pain 
threshold

0.087 0.577

Depression

Hand palpation 0.243 0.116

Pressure pain 
threshold

0.132 0.398

Hand palpation

Pressure pain 
threshold

- 0.424 0.004*

Note: r: Spearman Correlation Coeffi cient 

*: statistically signifi cant difference (p<0.05)

(To be continued)

(Conclusion)
(Conclusion)
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In the present study, the values obtained by as-
sessing PPT for masseter muscle (UM = 1.97 kg/cm2, 
MM = 1.72 kg/cm2 and LM = 1.73 kg/cm2) and tempo-
ral muscle (AT = 2.49 kg/cm2, MT = 2.74 kg/cm2 and 
PT = 3.06 kg/cm2) were similar to those determined, 
like the cutting point for asymptomatic patients, and 
patients with signs and symptoms of TMD (1.5 kg/cm2 
for the masseter, 2.47 kg/ cm2 for the anterior tempo-
ral, 2.75kg/cm2 for the middle temporal, and 2.77 kg/
cm2 for the posterior temporal muscles) (34). Research 
found mean values of 1.41 kg/ cm2 and 1.67 kg/ cm2 for 
masseter and temporal muscles, assessed bilaterally, 
in healthy individuals (35). PPT of 2.7 kg/ cm2 on tra-
pezius muscle was found when assessing individuals 
without myofascial dysfunctions (36), similar to the 
value found (2.92 kg/ cm2) in the present research. 

As expected, among the exams performed by hand 
palpation and pressure algometry, there was a signi i-
cant negative association, i.e., lower levels of pressure 
pain threshold denote higher levels of pain.

Pressure pain threshold does not correlate with 
any psychosocial variables studied. The values ob-
tained through hand palpation do not correlate with 
anxiety and depression. However, hand palpation of 
the assessed muscles correlated with the level of per-
ceived stress. People have different fatigue thresholds 
due to stress and their responses may vary, and this 
becomes a highly relevant factor for the appearance 
of illnesses or not (12).  It is believed that the same 
might happen with other psychological disturbances, 
such as anxiety and depression, and may be expressed 
by the individual in different ways.

The lack of statistical association between the val-
ues obtained through algometry and the psychosocial 
factors assessed can be attributed to the fact that the 
values found through the participant’s algometry were 
similar to those found in studies assessing healthy 
and asymptomatic individuals (34-36). Although it 
has been shown that the algometry ability to symp-
tomatic from asymptomatic individuals was compa-
rable to hand palpation (37), a few studies combining 
hand palpation and algometry have been performed. 
Pressure algometry, although regarded as an easy-to-
apply technique and superior to the hand palpation 
technique, has some limitations: the patient response, 
pain localization and magnitude, muscle contraction 
level and the rate of pressure applied (38). Research 
performed showed that masticatory muscles PPT, 
both in symptomatic and asymptomatic individuals, 
was lower during a stressing event (academic exam), 

Most women in this sample do not practice physi-
cal activity regularly (83.72%) or leisure activities 
(70.07%). The absence of such activities hinders 
the dissipation of physical and emotional tensions 
stemming from the workplace. The bene icial effect 
of physical activity on anxiety and depression was 
demonstrated (26). Furthermore, strategies for adap-
tation to stress can be promoted through the practice 
of relaxation exercises (11).

This research results have revealed a low moder-
ate level of perception of stress. This can be related 
to the intermediate level of exposure to occupational 
stress referred by most participants (97.67%). Also, 
the perception of stress may vary depending on the 
moment of assessment, e.g., the individual’s working 
days. Higher levels of perceived stress are found when 
the individual works on the weekends (27). Although 
the participants worked on weekends, no assessment 
was performed on these days. 

In this study, 11.63% of professionals showed anxi-
ety, and 9.30% showed depression, veri ied through 
HADS. In a similar way, 16% and 6.2% anxiety and de-
pression, respectively, were found in clinical nurses in a 
hospital (28). By using the HADS clinical cutoff, where 
individuals are rated as with or without anxiety and/
or depression, 41.86% of sample show anxiety, and 
18.60% showed depression. Using the same clinical 
cutoff in this same scale, a study found 31.3% of indi-
viduals with anxiety, and 24.2% with depression (29). 
It can be noted a high percentage of workers in the 
nursing area presenting psychological changes. Many 
occupational factors may be linked to the psychological 
changes in the nursing staff: work in shifts (30) and 
the lack of positive conditions in the workplace (28). 

Correlations were found among perceived stress, 
anxiety and depression, suggesting that the workers 
who had higher scores in one of the scales had also 
higher scores in all other scales. As a result, if one 
of these psychological changes gets worse, it may 
impact the others. High scores of anxiety, veri ied 
through an instrument called State-Trait Anxiety 
Inventory, was the factor more strongly correlated 
to perceived stress in workers in a footwear indus-
try (31). Among students in the last semester of 
nursing school, it was veri ied that the stress scores 
have followed proportionally depression scores 
(32). A signi icant and positive correlation was veri-
ied between the scores of Beck Anxiety Inventory 

and Beck Depression Inventory in a study carried 
out with nursing professionals (33).
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