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Chronic Neck Pain and Its Relationship with Mental
Stress: Is Regular Physical Exercise a Protective

Factor?
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Abstract: Introduction: Chronic neck pain (CNP) is a common complaint and a main cause of disability, being known its relationship
with mental stress (ME). We aimed to know the prevalence of CNP in the Peruvian adult population, its relationship with stress, and to
observe if regular physical exercise (PE) could be a protective factor. Methods: A nationwide survey was conducted. CNP was
considered for those who answered having it at least once a week for the last six months, ME for those having at least five out of eight
common symptoms, and the lack of regular PE for those having made physical exercise once a week or less. Results: A total of 1,244
adults responded. Prevalence of CNP was 20.9%. We found an odds ratio (OR) of 7.773 (95%ClI, 4.656-12.980) between CNP and ME,
and an OR of 1.152 (95%CI, 0.842-1.578) for the lack of regular PE. Values maintained after adjusting for covariates (age >25
years-old, female sex and socioeconomical level C/D/E). Conclusions: A fifth of the adult Peruvian population refer CNP, constituting
a major health problem in this country. We found a strong association in people with ME, but regular PE is not associated as a
protective factor.
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1. Introduction amount of health system expenditures [5-7]. Chronic
pain of the cervical spine is related to a significant
economic and social impact that is increasing over the
years. For this reason, studies should focus on chronic
neck pain (CNP), as this condition can seriously affect
the quality of life of patients (who usually receive
inadequate medical care) [8, 9]. We did not find in the
literature an updated report about the prevalence of
CNP in Peru.

Mental stress (MS) is defined as an unpleasant
emotional experience, accompanied by predictable
biochemical, physiological and behavioral changes,
described as the feeling of being overwhelmed,
anguished and exhausted [10, 11]. It can affect people
of all ages, genders and strata, and can lead to

Neck pain (NP) or cervicalgia is a very common
complaint. It is only surpassed by low back pain as the
most frequent cause of musculoskeletal pathology in
population surveys and in the primary health care
systems, and just like this one, it can give rise to many
disabilities and absenteeism [1]. Although it is true that
the majority of cases are benign, epidemiological
studies indicate that pain in the cervical region is
becoming increasingly prevalent throughout the world
and, therefore, should be considered a public health
problem [2, 3]. In the United States of NA, it is
currently the sixth cause of years lost for disability [4].
Most individuals with NP do not usually seek medical
attention. However, those who do (due to the severity

or persistence of symptoms) lead to a disproportionate
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psychological and physical disorders. This state of
mind can be beneficial in some circumstances,
promoting the impulse and energy necessary for people
to face situations such as a test in a study center or to
meet deadlines for an entrusted task in a job. However,



Chronic Neck Pain and Its Relationship with Mental Stress: 17
Is Regular Physical Exercise a Protective Factor?

an excessive amount of MS can result in alterations to
our health, affecting the immune, cardiovascular,
neuroendocrine and central nervous systems [12].

MS also produces muscle tension, and it seems to be
a very important factor in cervical disorders [13]. It has
been possible to establish the existence of motor
activity by inducing MS. The trapezius muscle (the
largest in the neck) shows a clear contraction response
when triggering a cognitive stress, being this response
dose-dependent [14]. The brain limbic component,
which controls the autonomic nervous system, also has
a great influence on the medullary motor system
(including segmental and proprioceptive interneurons),
triggering mechanisms for rhythmic activities (for
example, Dbreathing, chills and cardiovascular
regulation). In striated muscles, the influence of the
limbic system varies from strong control over
respiratory muscles such as the diaphragm to relatively
minor influences on the peripheral flexor muscles. The
trapezius seems to also receive a great influence from
the limbic components [15].

The association between MS and NP is well known
[16, 17] and the first one is an independent and much
more important factor than other work variables, such
as hours worked in front of a computer, weight lifting
or using tools that vibrate or driving vehicles, to induce
the latter [18, 19]. CNP pain is related to a significant
economic and social impact that is increasing [20] and
although it is true that a large number of cases resolve
spontaneously or with treatment, about 50% will
experience frequent relapses or persistent pain [5].

Physical exercise (PE) is often recommended as a
way to combat MS, and some studies suggest that
regular physical activity has a protective effect against
its detrimental effects [21, 22]. It could be assumed that,
since there is an association between MS and NP,
regular PE could also decrease the prevalence of NP.
However, systematic reviews have not supported this
assumption [23, 24].

The present study aimed to know the prevalence of
CNP in the Peruvian adult population, what was the

magnitude of MS symptoms as a factor associated with
this entity, and to observe whether regular PE could be
a factor of protection against it.

2. Methods

A nationwide survey was conducted during the
fourth week of November 2016 through the market
research company GfK Peru. The investigation was
carried out with a structured questionnaire and closed
questions. The type of sampling was probabilistic and
stratified by regions at a national level (Lima—Capital
of the country, North, Center, South and East regions),
multi-stage with random start and systematic selection
of housing (the amount and characteristics of the
samples were described in the results section—Table
1). Age, sex and socioeconomic status were recorded as
covariates.

The dependent variable was CNP. NP is felt by the
patients at the neck region, in the area between the head
and cervical spine (known as the nape) and/or in the
upper part of the shoulders where the upper trapezius
muscle is located (the largest in the region). Chronic
musculoskeletal pain is the one that persists beyond the
normal healing time, which is usually 3 months, but for
research purposes it is preferred to take 6 months as
iliness time [25], and that was why we chose the latter
for our definition of CNP. To identify the cases, the
interviewees were asked the following question:
“Thinking in the last six months, have you had pain in
the neck, the nape and/or in the upper part of the
shoulder?”. In response, the participants were given
four alternatives: (1) | have never had neck pain, or |
have had it very rarely; (2) | have had pain once a
month on average; (3) | have had pain once a week on
average; (4) | have pain daily or almost daily. The
person was considered to have CNP, when answering
affirmatively to option 3 or 4.

The independent variable was MS. An index of eight
typical stress symptoms extracted from a study
published by the Department of Physical Medicine and
Rehabilitation of the University Hospital of Turku in
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Finland [26] was used (data from the adolescent health
and lifestyle survey 2003, a nation-wide monitoring
system of Finnish adolescents, and used these stress
index to control this important confounding factor). In
our case, the participants were told: “I am going to read
some discomforts that may occur in people. | would
like you to tell me if you have any of these problems at
least once a week in the last six months”: (1) Headache
or migraines; (2) Stomach pain or heartburn; (3)
Feeling of being tired or apathetic without apparent
reason; (4) Difficulty to sleep or wake up at dawn for
no apparent reason; (5) Irritability or feeling of being
upset for no apparent reason; (6) Nervousness or
anxiety; (7) Dizziness or nausea for no apparent reason;
(8) Tremor in hands. It was considered that the person
had MS if he/she answered affirmatively to 5 or more
of the mentioned symptoms.

The second independent variable was regular PE.
The participants were asked: “Tell me, how often do
you exercise or do any physical activity?”. In response,
the participants were given four alternatives: (1) Less
than once a week; (2) Once a week; (3) From two to
three times a week; (4) Every day. It was considered
that the person did not regularly perform PE when

answering affirmatively to option 1 or 2.

Simple and multivariate logistic regression was used
to calculate Odds Ratio (OR) using the IBM SPSS 20
statistical package.

3. Results

A total of 1244 adults responded to the survey,
which is a representative sample of the Peruvian
population. The characteristics can be seen in Table 1.

The prevalence of CNP was 20.9% (252 cases). The
prevalence in women was higher than in men (23.8%
versus 18.9%, p < 0.05). The prevalence in young
people between 18 and 24 years was 15.0%, in adults
between 25 to 39 years was 20.7% and in those over 40
years was 23.8% (these differences were significant, p
< 0.05).

We found 47 cases of people who presented 5 or
more symptoms of MS associated with CNP (4.10%).
The OR found was 7.773 (95% CI from 4.654 to
12.980). There were also 154 cases of people with a
lack of regular PE who presented CNP (15%). The OR
found was 1.152 (95% CI from 0.842 to 1.578), see
Table 2.

When performing the adjustment with covariates

Table 1 Characteristics of the sample studied. National survey. Peru, November 2016.

Total: 1,244 adults No. %
Region

Lima 431 34.65
North 298 23.95
Center 122 9.81
South 246 19.77
East 147 11.82
Zone

Urban 979 78.70
Rural 265 21.30
Age group (years)

18-24 250 20.10
25-39 464 37.30
40 to more 530 42.60
Sex

Men 619 49.76
Women 625 50.24
Socioeconomic level

A/B 168 13.50
C 330 26.53
D/E 746 59.97
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Table 2 Risk of CNP due to MS and lack of regular PE.

With CNP 95% confidence interval
OR
No. % Low. Lim. Upp.
Lim.
With > 5 symptoms of ME 47 4.10 0.000 7.773 4.654 12.980
With lack of regular PE 154 15.05 0.377 1.152 0.842 1.578

Table 3 Risk of CNP due to MS and lack of regular PE, adjusted to age, sex and SE level.

95% ClI

P OR Low. Lim. Upp.

Lim.

With > 5 symptoms of stress 0.000 7.096 4121 12.219

Lack of regular PE 0.377 0.978 0.698 1.370
Older than 25 years 0.132 1.366 0.910 2.050
Female sex 0.282 1.188 0.868 1.626
C and D/E SE level 0.233 1.357 0.822 2.243

that are associated with an increased risk of cervical
pain, such as age over 25 years, female sex and
socioeconomic level C and D/E, the values found were
maintained, see Table 3.

4. Discussion

About a fifth of the total population studied reported
having had CNP. Although cervicalgia is very common,
a plausible medical cause has not yet been determined,
especially when it becomes a chronic problem. The
only thing that is clear is that musculoskeletal pain has
many sides and, therefore, it cannot be easily explained
using simplified models. It must be viewed in a
multidimensional covering  biological,
psychological and social aspects [17]. MS is one of the
most common psychological factors associated with
pain.

This is the first national study in Peru on the
association between CNP and ME and, as expected, a
strong association was found in the adult population.
People with 5 or more MS symptoms had an odds 7
times higher compared to the group that had less than 5
symptoms, which was maintained by adjusting the
results with age, sex and socioeconomic status.

As mentioned earlier, regular PE has a protective
factor against ME, and one may think that, given the
association between the latter with CNP, we should
recommend patients to perform PE to alleviate CNP.

manner,

But, in our study, no significant association was found
between CNP and the lack of regular PE. It leads to
think that physical activity would not be a protective
factor. This agrees with some studies that have
observed that PE does not diminish the pain of neck
and may even exacerbate it [23, 24, 27]. It may be due
to the fact that vigorous exercises and contact sports
could produce more musculoskeletal injuries and,
therefore, worsen the symptoms. Maybe selected
exercises could help, since a randomized study found
that doing specific exercises to strengthen the neck
muscles and aerobic exercise on a stationary bicycle
alleviate NP [28]. For this reason, it can be considered
some rehabilitation exercises for the neck associated
with low impact aerobics as a treatment for CNP, but
we cannot be recommended to do any type of PE in an
attempt to relieve it.

Our study has some limitations. The diagnosis of
CNP and MS were based on the subjective responses of
the participants and on a series of related symptoms
that the participant communicated to the interviewer.
The work carried out has found a strong association,
but it did not allow us to establish whether MS was the
cause or the consequence of having chronic CNP. As
the cases found have not been very frequent, we have
interpreted the OR in a similar way to the relative risk,
being aware of the difference between both measures
of association.
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5. Conclusions

CNP is a common complaint in the adult Peruvian
population and it deserves a great attention from our
national health care system. Based on our findings,
there is a strong association with MS and its
management of should be considered as a key
component for the treatment of CNP. Our results do not
support the recommendation of regular PE to relieve it.
Future studies are needed to confirm these
recommendations.
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