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HIGHLIGHTS

•	 Most of the participants were women from lower social classes and had no paid work. This female predominance 
and socioeconomic vulnerability highlighted the need for targeted interventions and public policies aimed at this 
demographic group, which may be more susceptible to painful conditions due to social and economic factors

•	 More than half of the participants reported drinking alcohol and practicing physical activity. These habits can have 
significant implications for the perception and management of pain

•	 A significant proportion of the participants reported sleep problems, with an average of only 6 hours of sleep per night. 
This is crucial, as the quality of sleep is closely linked to the perception of pain

•	 The pain intensity reported by the participants was moderate, and the same perception was also found in the 
interference with aspects of life in relation to sleep and mood. These results highlighted the importance of a 
multidimensional treatment approach for improving QoL
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ABSTRACT

BACKGROUND AND OBJECTIVES: Chronic neck pain (CNP) is a disabling condition that still lacks clarification about its 
characteristics and interference in aspects of life. Therefore, the aim of this study was to investigate the characteristics of pain 
and interference with aspects of life in adults with CNP.
METHODS: Cross-sectional study carried out in a health service, from September to December 2022. 134 adults (18 to 59 
years old) participated, regardless of gender, complaining of neck pain (> 3 months). A questionnaire was applied to collect 
sociodemographic and lifestyle variables, and the Brief Pain Inventory (BPI) was used to measure intensity and interference 
in aspects of life. Descriptive analyzes were performed using SPSS Statistics version 23.0.
RESULTS: The average age was 28 years old, and the highest proportion was female (78.4%; n=105), low social class (53.7%; 
n=72) and without paid work (52.6%; n=70). Regarding lifestyle, more than half consumed alcoholic beverages (56.7% n=76) 
and practiced physical activity (62.7% n=84). Furthermore, 50% (n=67) declared that they did not sleep well, averaging 6 hours/
night. Regarding the characteristics of pain and its interference, an average of 5.19 ± 2.17 was found for pain intensity, with 
mood (4.5 ± 3.7) and sleep (4.4 ± 3.6) as activities that suffered the most interference.
CONCLUSION: People with CNP had predominantly moderate pain intensity, with also moderate interference in various aspects 
of life, mainly mood and sleep, which could cause harm to quality of life.

KEYWORDS: Adult, Neck pain, Chronic pain, Quality of life.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor cervical crônica (DCC) é uma condição incapacitante que ainda carece de esclarecimentos 
sobre suas características e interferências nos aspectos da vida. Assim, o objetivo deste estudo foi investigar as características 
da dor e as interferências nos aspectos da vida em adultos com DCC.
MÉTODOS: Trata-se de um estudo transversal realizado em um serviço de saúde, de setembro a dezembro de 2022. Participaram 
134 adultos (18 a 59 anos), independentemente do sexo, com queixa de dor cervical (>3 meses). Foi aplicado um questionário 
para coletar as variáveis sociodemográficas e o estilo de vida, e foi utilizado o Inventário Breve da Dor (IBD) para mensurar 
a intensidade e a interferência em aspectos da vida. Análises descritivas foram realizadas pelo SPSS Statistics versão 23.0.
RESULTADOS: A média de idade foi de 28 anos e maior proporção do sexo feminino (78,4%; n=105), classe social baixa (53,7%; 
n=72) e sem atividade remunerada (52,6%; n=70). Quanto ao estilo de vida, mais da metade consumia bebida alcoólica (56,7% 
n=76) e praticava atividade física (62,7%; n=84). Ademais, 50% (n=67) declaram não dormir bem, com média de 6 horas/noite. 
Quanto às características da dor e sua interferência, constatou-se uma média de 5,19 ± 2,17 para intensidade da dor, sendo 
humor (4,5 ± 3,7) e sono (4,4 ± 3,6) as atividades que mais sofreram interferência.
CONCLUSÃO: Os pacientes com DCC apresentaram intensidade de dor predominantemente moderada, com interferência 
também moderada em diversos aspectos de vida, principalmente no humor e no sono, o que pode acarretar prejuízos para a QV.

DESCRITORES: Adulto, Dor cervical, Dor crônica, Qualidade de vida.
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INTRODUCTION

Chronic neck pain (CNP) is a musculoskeletal condition that 
affects millions of people worldwide, significantly compromising 
quality of life (QoL) and functional capacity1. This condition is 
characterized by persistent or recurrent pain lasting more than 
three months, located in the region from the base of the occiput 
to the top of the scapulae. Its etiology is multifactorial, involving a 
complex interaction between biological, psychological and social 
factors, which result in systemic, musculoskeletal and neurological 
alterations2. The evidence highlights CNP as a global health 
problem since it is an epidemic, with significant costs associated 
with investment in treatment, as well as absenteeism1.

It is estimated that thousands of people in the world suffer 
from pain, with 10% being diagnosed with chronic pain each year, 
affecting a large part of the population, regardless of gender, age and 
economic conditions3. However, the prevalence of pain varies between 
countries and is more frequent in low-income regions. In Brazil, 
around 60 million people suffer from some form of chronic pain4.

Among chronic musculoskeletal pain, CNP stands out as 
one of the most prevalent musculoskeletal disorders, affecting 
approximately 203 million people worldwide, with a rate of 
2,450 per 100,000 inhabitants, which varies between countries and 
regions. This condition is recognized as a global epidemic, causing 
both functional incapacity and significant socio-economic costs 
in treatment, as well as reducing productivity in the workplace5.

CNP is multidimensional in nature, involving physical, psychological 
and social components. This complexity can result in postural, 
proprioceptive, muscular and sensitivity impairments, negatively 
impacting QoL and activities of daily living6,7. These interferences 
are related to cognitive and behavioral changes, influenced by the 
severity of the pain, which can result in maladaptive behaviors. These 
behaviors, in turn, are influenced by memory processes and can 
lead to persistent pain experiences, even in the absence of structural 
lesions, highlighting the role of neural correlates in the expectation 
of pain and impairment of functionality in people with CNP8.

Functional impairment can lead to interference in various 
aspects of life, such as sleep, mood, work and social activities, 
among others. However, there is little data in the literature on 
which specific activities are affected by CNP. Identifying and 
understanding this influence can help develop strategies to 
minimize these impacts and improve QoL. In addition, it can 
provide health professionals with more precise and individualized 
guidance, contributing to the development of more effective 
interventions in the management of CNP. Therefore, this study 
aimed to investigate the characteristics of pain and the interference 
of pain in aspects of life in adults with CNP.

METHODS

Type of study

This is a quantitative, cross-sectional study carried out at 
the Integrated Medical Care Center (Núcleo de Atenção Médica 
Integrado - NAMI), as part of a larger project entitled “Evaluation 
of the clinical-epidemiological, functional and biomarker profile in 

adults with CNP”. Data collection took place between September 
and December 2022. NAMI provides multidisciplinary care and 
various services through the Brazilian Public Health System (Sistema 
Único de Saúde - SUS) or by agreement, and is characterized by 
being a type II rehabilitation center, which provides physical 
and intellectual rehabilitation care recognized by the Brazilian 
Ministry of Health.

This study was approved by the ethics committee of the University 
of Fortaleza (CAAE no. 53206121.3.0000.5052), respecting the 
bioethical aspects of Resolution 466/12 of the Brazilian National 
Health Council. All participants signed the Free and Informed 
Consent Term (FICT).

Participants were recruited through direct approaches in 
different sectors of the health service, and through advertisements 
in public places and social media networks.

Adults aged between 18 and 59, regardless of gender, with 
CNP for a period of three months or more, and who were in care 
or present at the institution during the collection period were 
included. Participants who reported trauma and/or surgery in the 
cervical spine, cancer and neurological disorders (neuropathies, 
amyotrophic lateral sclerosis, stroke, epilepsy, Parkinson’s disease, 
myasthenia gravis, Alzheimer’s, muscular dystrophy) during the 
recruitment process were excluded.

The sample was calculated based on the adult population of 
Fortaleza (n=1,930,479), with a standard deviation of 2.51 for 
the pain intensity variable9, a margin of error of 0.5 and a 95% 
confidence interval. The minimum sample size was estimated at 
105 participants.

Data was collected using two self-administered instruments: 
1) a sociodemographic and lifestyle questionnaire; and 2) the 
Brief Pain Inventory (BPI). This collection was carried out by a 
team of health professionals and academics who had undergone 
prior training.

The first questionnaire prepared by the researchers had questions 
related to demographic and socioeconomic characteristics, health 
conditions and lifestyle. The demographic and socioeconomic 
profile included questions about age, gender, marital status, 
ethnicity/color, schooling, paid work and social class by minimum 
wage (MW). The social class variable was categorized as class A/B 
(> 10 MW) and class C/D/E (≤ 10 MW). As for lifestyle, hours 
of sleep, screen time, smoking, alcohol consumption, physical 
activity and health satisfaction were investigated.

BPI is a multidimensional instrument that assesses various 
dimensions of pain, validated for Portuguese. BPI has 16 items, 
divided into three parts: the first measures pain intensity through 
four items that measure pain severity (pain now, average pain, worst 
pain and least pain), using an 11-point Linkert scale (0 = “no pain” 
and 10 = “the most horrible pain you can imagine”). The second 
consists of questions about pharmacological treatment, type of 
drug, frequency of use and start date. It is scored using a percentage 
scale (0% = no relief and 100% = complete relief). The third part 
is made up of seven items that measure the interference of pain 
in various aspects (general activity, mood, walking ability, usual 
work, relationships with other people, sleep and lifestyle) using 
an 11-point Linkert scale (0 = no interference and 10 = complete 
interference)10. Test-retest reliability is excellent (0.83 to 0.88) for 
musculoskeletal disorders11.
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Regarding the lifestyle of the participants, it was found that 
50% (n=74) did not sleep well, with an average of 6.1±1.3 hours of 
sleep and 7.9±4.0 hours of screen time a day. Only 14.1% (n=20) 
had smoking habits and the majority consumed alcoholic drinks, 
56.7% (n=76). Regarding physical activity, 62.7% (n=84) reported 
exercising regularly. In addition, 53.8% (n=72) considered their 
health to be good (Table 2).

Regarding pain characteristics, moderate intensities were 
observed for average pain (5.4 ± 2.2) and for the worst pain in 
the last 24 hours (5.1 ± 2.7; Figure 1). In addition, it was found 
that the participants suffered from pain in more than two areas 
other than the neck, with a greater predominance of headaches 
(49.3%; n=66), followed by pain in the thoracic region (43.3%; 
n=58), lower back (41.8%; n=56) and shoulder (34.3%; n=46; 
Figure 2). As for treatment, 38.8% (n=52) of the participants were 

Statistical analysis

The variables were analyzed descriptively using SPSS Statistics 
IBM® version 23.0. In the descriptive analysis, the mean and 
standard deviation (SD) of the quantitative variables and relative 
frequency (%) of the qualitative variables were calculated.

RESULTS

The sample of this study involved 134 participants, with a 
mean age of 28±10.4 years. With regard to sociodemographic 
data, there was a greater predominance of females (78.4%; n=105), 
single people (80.6%; n=108), those with completed secondary 
education (66.4%; n=89), those belonging to the lower social 
class (D/E; 54.5%; n=70) and those who did not work (Table 1).

Table 1. Distribution of the socioeconomic profile and lifestyle in adults with chronic neck pain.

Variables n % Mean ± SD

Socio-economic profile

Age (years) 28.3 ± 10.4

Female 105 78.4

Marital status

Single 108 80.6

Married 19 14.2

Divorced/Separated 7 5.3

Education

Incomplete elementary education 5 3.7

Completed elementary school/uncompleted high school 4 2.9

High school completed/unfinished university 89 66.4

University full 36 26.9

Paid activity (no) 70 52.6

Social class

A/B 29 21.7

C 31 23.1

D/E 73 54.5

Lifestyle

Hours of sleep 6.1 ± 1.3

Perception of sleep (poor) 67 50.0

Tobacco habits (yes) 20 14.1

Drinking alcohol (yes) 76 56.7

Physical activity (yes) 84 62.7

Screen hours 7.9 ± 4.0

Satisfaction with health

High 72 53.8

Low 62 46.3

Mean SD: standard deviation.
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using pain-relieving drugs, achieving an average improvement 
rate of 62.4% ± 30.5.

Using BPI, in the aspects of life that are affected by pain, it 
was found that mood and sleep are moderately interfered, with 
means of 4.5 ± 3.7 and 4.4 ± 3.6, respectively; followed by general 
activity (3.5 ± 3.1), work (3.2 ± 3.3) and abilities to enjoy life (3.1 ± 
3.4), with a slight interference.

DISCUSSION

As for the characteristics of the pain, moderate intensity was 
observed both for crises in general and for the worst pain in the 

last 24 hours. However, the sample studied also had an average 
of mild pain at the time. These findings are in line with a study 
that assessed the sensory, motor and psychosocial characteristics 
of people with CNP, with an average pain score of 5.16 ± 2.0. 
This study identified a correlation between pain intensity and 
functional incapacity, factors that influence the deterioration of 
QoL12. Such variations in pain intensity may be related to the fact 
that this variable only measures the perception of pain, without 
taking into account the biopsychosocial contexts involved13.

The literature points out that people with neck pain may 
experience pain in adjacent regions of the body, especially in 
the shoulder and trunk regions, as it is believed that pain, when 
associated with fear of movement, leads to an inhibition of 
muscle activation which is mediated by spinal and supraspinal 
mechanisms, justifying the weakness of the cervical, shoulder 
and trunk muscles14. In addition, neck pain is also associated with 
headaches, both primary, which occur through activation of the 
trigeminocervical complex, which receives information from the 
trigeminal nerves and upper cervical roots, and secondary, arising 
from trauma or cervical dysfunction itself15. This can explain the 
presence of pain in other regions of the body, especially headaches, 
followed by thoracic, lumbar and shoulder pain.

This study found that pain moderately interferes with aspects 
of life such as sleep and mood. Mood can be affected by several 
factors, including negative emotions, psychological distress and 
comorbidities such as depression. In addition, sleep quality can 
influence mood, as well as having a direct and indirect relationship 
with psychological issues, functional disability of the cervical 
spine and pain perception12.

Table 2. Distribution of pain characteristics, body regions and interference of pain in aspects of life in adults with chronic neck pain.

Variables n % Mean ± SD

Characteristics of neck pain

Worst pain in the last 24 hours 5.1 ± 2.7

Weaker pain 2.0 ± 1.9

Average pain 5.4 ± 2.2

Pain at the moment 3.3 ± 2.6

Number of areas other than neck pain 2.3 ± 1.4

Drug treatment 52 38.8

Effect of drug treatment 62.4 ± 30.5

Interference in life

General activity 3.5 ± 3.1

Mood 4.5 ± 3.7

Walking skills 2.3 ± 2.9

Work 3.2 ± 3.3

Relations with people 2.7 ± 3.1

Sleep 4.4 ± 3.6

Skills for appreciating life 3.1 ± 3.4

Mean SD: standard deviation.

Figure 1. Distribution of pain intensity, on a zero to 10 scale, in adults 
with chronic neck pain.
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The average of 6 hours of sleep found in this study emerges 
as a factor that can influence both the intensity and persistence 
of CNP and its interference in aspects of life. This is due to 
perception and its direct and indirect effects on the sensation of 
pain and the functional state of adults16. In addition, other aspects 
of lifestyle also play a significant role in influencing the presence 
and severity of chronic pain. These include alcohol consumption, 
smoking and a sedentary lifestyle. These habits are recognized as 
factors that have a negative association with both the intensity 
and development of chronic pain17,18.

In this study, only 14.1% (n=20) of the participants smoked, 
so it was not possible to analyze the interference between smoking 
and neck pain in this population. However, smoking has an 
influence on the development and progression of CNP. Years of 
smoking are associated with greater pain intensity, indicating a 
potential role of central sensitization due to the toxic effects of 
nicotine on the body, which increases the risk of persistent pain17.

In this study, the majority (56.7%; n=76) of the participants 
consumed alcoholic beverages, and their direct relationship with 
pain was not analyzed, as well as whether alcohol can influence 
interference in aspects of life in a positive or negative way. With 
regard to alcohol consumption, there is a complex relationship 
that can contribute to the development and progression of chronic 
pain19. However, some evidence suggests that the consumption 

of alcohol in low doses can reduce the perception of pain and 
improve physical and psychological functions, because as well 
as having analgesic properties, it is also considered to facilitate 
social interaction20.

In addition, another aspect of lifestyle that can influence the 
benefits of physical function and pain improvement is physical 
activity, which is considered a non-pharmacological treatment 
that promotes the release of endogenous opioids that block pain 
sensitivity21. Other beneficial factors are improved functional 
capacity, psychological issues and QoL in people with CNP, 
emphasizing the importance of implementing exercises22.

In addition to its functional benefits, physical activity 
influences various aspects of life. It improves life enjoyment 
by increasing physical capacity and reducing pain intensity in 
people with chronic pain. It also makes a positive contribution 
to work activities23. In this study, a slight interference in work, 
general activities and enjoyment of life was observed, possibly 
related to the regular practice of physical activity, since 62.7% 
(n=84) of the participants reported exercising frequently. 
In summary, the data presented here shows the complexity of 
the factors that influence the characteristics of CNP and how 
they interfere with aspects of life. The biopsychosocial approach, 
which considers the physical, emotional and social components 
related to pain, is essential for effective management of this 

Figure 2. Prevalence of pain in other body regions in adults with chronic neck pain.
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condition. Although multimodal treatment and multidisciplinary 
interventions are recognized in the clinical and scientific context 
as fundamental to improving functional capacity and QoL, their 
application is still limited at health care levels24.

Despite advances in understanding the biopsychosocial 
context, the biomedical model still predominates in care practice, 
resulting in less attention being paid to the other aspects involved 
in care3. Evidence indicates that this barrier stems largely from 
the insufficient training of health professionals, who often do not 
receive adequate training to understand the factors associated 
with patients’ conditions. In addition, limited resources and 
subsidies, lack of time for more in-depth consultations and other 
challenges make it difficult to implement an effective approach 
to the management of CNP and other chronic conditions4,25-27.

Finally, there are the limitations of this study. Firstly, there 
is recall bias, which may have influenced the results due to the 
participants’ responses. In addition, the lack of data related to 
other pain characteristics and therapeutic interventions, such as 
pharmacological and physiotherapeutic treatment, is an important 
gap to be considered. It is also worth mentioning that this is a 
cross-sectional study, which limits the ability to establish causal 
relationships between the variables investigated.

CONCLUSION

People with CNP had predominantly moderate pain intensity, 
which also interfered moderately with various aspects of life, 
especially mood and sleep, which could have a detrimental effect 
on QoL.

REFERENCES
1.	 Kazeminasab S, Nejadghaderi SA, Amiri P, Pourfathi H, Araj-Khodaei M, 

Sullman MJM, Kolahi AA, Safiri S. Neck pain: global epidemiology, trends 
and risk factors. BMC Musculoskelet Disord. 2022;23(1):26. http://doi.
org/10.1186/s12891-021-04957-4. PMid:34980079.

2.	 Aimi MA, Raupp EG, Schmit EFD, Vieira A, Candotti CT. Correlation 
between cervical morphology, pain, functionality, and rom in individuals 
with cervicalgia. Coluna/Columna. 2019;18(2):101-5. http://doi.org/10.1590/
s1808-185120191802188667.

3.	 Aguiar DP, Souza CPQ, Barbosa WJM, Santos-Júnior FFU, de Oliveira AS. 
Prevalence of chronic pain in Brazil: systematic review. Br J Pain. 2021;4:257-67.

4.	 Carvalho RC, Maglioni CB, Machado GB, Araújo JE, Silva JRT, Silva ML. 
Prevalence and characteristics of chronic pain in Brazil: a national internet-
based survey study. Br J Pain. 2018;1(4):331-8.

5.	 Wu AM, Cross M, Elliott JM, Culbreth GT, Haile LM, Steinmetz JD, Hagins H, 
Kopec JA, Brooks PM, Woolf AD, Kopansky-Giles DR, Walton DM, Treleaven 
JM, Dreinhoefer KE, Betteridge N, Abbasifard M, Abbasi-Kangevari Z, Addo 
IY, Adesina MA, Adnani QES, Aithala JP, Alhalaiqa FAN, Alimohamadi Y, 
Amiri S, Amu H, Antony B, Arabloo J, Aravkin AY, Asghari-Jafarabadi M, 
Atomsa GH, Azadnajafabad S, Azzam AY, Baghdadi S, Balogun SA, Balta 
AB, Banach M, Banakar M, Barrow A, Bashiri A, Bekele A, Bensenor IM, 
Bhardwaj P, Bhat AN, Bilchut AH, Briggs AM, Buchbinder R, Cao C, Chaurasia 
A, Chirinos-Caceres JL, Christensen SWMP, Coberly K, Cousin E, Dadras 
O, Dai X, de Luca K, Dehghan A, Dong H-J, Ekholuenetale M, Elhadi M, 
Eshetu HB, Eskandarieh S, Etaee F, Fagbamigbe AF, Fares J, Fatehizadeh A, 
Feizkhah A, Ferreira ML, Ferreira N, Fischer F, Franklin RC, Ganesan B, 
Gebremichael MA, Gerema U, Gholami A, Ghozy S, Gill TK, Golechha M, 
Goleij P, Golinelli D, Graham SM, Haj-Mirzaian A, Harlianto NI, Hartvigsen 

J, Hasanian M, Hassen MB, Hay SI, Hebert JJ, Heidari G, Hoveidaei AH, 
Hsiao AK, Ibitoye SE, Iwu CCD, Jacob L, Janodia MD, Jin Y, Jonas JB, Joshua 
CE, Kandel H, Khader YS, Khajuria H, Khan EA, Khan MAB, Khatatbeh 
MM, Khateri S, Khayat Kashani HR, Khonji MS, Khubchandani J, Kim YJ, 
Kisa A, Kolahi A-A, Koohestani HR, Krishan K, Kuddus M, Kuttikkattu A, 
Lasrado S, Lee YH, Legesse SM, Lim SS, Liu X, Lo J, Malih N, Manandhar SP, 
Mathews E, Mesregah MK, Mestrovic T, Miller TR, Mirghaderi SP, Misganaw 
A, Mohammadi E, Mohammed S, Mokdad AH, Momtazmanesh S, Moni 
MA, Mostafavi E, Murray CJL, Nair TS, Nejadghaderi SA, Nzoputam OJ, 
Oh I-H, Okonji OC, Owolabi MO, Pacheco-Barrios K, Pahlevan Fallahy 
MT, Park S, Patel J, Pawar S, Pedersini P, Peres MFP, Petcu I-R, Pourahmadi 
M, Qattea I, Ram P, Rashidi M-M, Rawaf S, Rezaei N, Rezaei N, Saeed U, 
Saheb Sharif-Askari F, Salahi S, Sawhney M, Schumacher AE, Shafie M, 
Shahabi S, Shahbandi A, Shamekh A, Sharma S, Shiri R, Shobeiri P, Sinaei 
E, Singh A, Singh JA, Singh P, Skryabina AA, Smith AE, Tabish M, Tan 
K-K, Tegegne MD, Tharwat S, Vahabi SM, Valadan Tahbaz S, Vasankari TJ, 
Venketasubramanian N, Vollset SE, Wang Y-P, Wiangkham T, Yonemoto N, 
Zangiabadian M, Zare I, Zemedikun DT, Zheng P, Ong KL, Vos T, March 
LM. Global, regional, and national burden of neck pain, 1990–2020, and 
projections to 2050: a systematic analysis of the Global Burden of Disease 
Study 2021. Lancet Rheumatol. 2024;6(3):e142-55. http://doi.org/10.1016/
S2665-9913(23)00321-1. PMid:38383088.

6.	 Kim R, Wiest C, Clark K, Cook C, Horn M. Identifying risk factors for first-
episode neck pain: a systematic review. Musculoskelet Sci Pract. 2018;33:77-
83. http://doi.org/10.1016/j.msksp.2017.11.007. PMid:29197234.

7.	 Jesus-Moraleida FR, Pereira LSM, Vasconcelos CM, Ferreira PH. 
Multidimensional features of pain in patients with chronic neck pain. Fisioter 
Mov. 2017;30(3):569-77. http://doi.org/10.1590/1980-5918.030.003.ao15.

8.	 Edmond SL, Werneke MW, Young M, Grigsby D, McClenahan B, Harris 
G, McGill T. Cognitive behavioural interventions, and function and pain 
outcomes among patients with chronic neck pain managed with the McKenzie 
approach. Musculoskelet Care. 2020;18(1):46-52. http://doi.org/10.1002/
msc.1440. PMid:31799798.

9.	 Bittencourt JV, Bezerra MC, Pina MR, Reis FJJ, de Sá Ferreira A, Nogueira LAC. 
Use of the painDETECT to discriminate musculoskeletal pain phenotypes. 
Arch Physiother. 2022;12(1):7. http://doi.org/10.1186/s40945-022-00129-2. 
PMid:35172904.

10.	 Ferreira KA, Teixeira MJ, Mendonza TR, Cleeland CS. Validation of brief pain 
inventory to Brazilian patients with pain. Support Care Cancer. 2011;19(4):505-
11. http://doi.org/10.1007/s00520-010-0844-7. PMid:20221641.

11.	 Song CY, Lin SF, Huang CY, Wu HC, Chen CH, Hsieh CL. Validation of the 
brief pain inventory in patients with low back pain. Spine. 2016;41(15):E937-
42. http://doi.org/10.1097/BRS.0000000000001478. PMid:26839985.

12.	 Rampazo ÉP, da Silva VR, de Andrade ALM, Back CGN, Madeleine PM, 
Arendt-Nielsen L, Liebano RE. Sensory, motor, and psychosocial characteristics 
of individuals with chronic neck pain: a case control study. Phys Ther. 
2021;101(7):1. http://doi.org/10.1093/ptj/pzab104. PMid:33774667.

13.	 Myhrvold BL, Kongsted A, Irgens P, Robinson HS, Vøllestad NK. The 
association between different outcome measures and prognostic factors 
in patients with neck pain: a cohort study. BMC Musculoskelet Disord. 
2022;23(1):673. http://doi.org/10.1186/s12891-022-05558-5. PMid:35836161.

14.	 Ghamkhar L, Arab AM, Nourbakhsh MR, Kahlaee AH, Zolfaghari R. 
Examination of regional interdependence theory in chronic neck pain: 
interpretations from correlation of strength measures in cervical and pain-
free regions. Pain Med. 2020;21(2):e182-90. PMid:31504861.

15.	 Al-Khazali HM, Krøll LS, Ashina H, Melo-Carrillo A, Burstein R, Amin FM, 
Ashina S. Neck pain and headache: pathophysiology, treatments and future 
directions. Musculoskelet Sci Pract. 2023;66:102804. http://doi.org/10.1016/j.
msksp.2023.102804. PMid:37394323.

16.	 Van Looveren E, Bilterys T, Munneke W, Cagnie B, Ickmans K, Mairesse O, 
Malfliet A, De Baets L, Nijs J, Goubert D, Danneels L, Moens M, Meeus M. 
The association between sleep and chronic spinal pain: a systematic review 
from the last decade. J Clin Med. 2021;10(17):3836. http://doi.org/10.3390/
jcm10173836. PMid:34501283.

17.	 LaRowe LR, Powers JM, Paladino MB, Ditre JW. Pain severity and alcohol 
use among daily tobacco cigarette smokers. Am J Addict. 2020;29(2):134-
40. http://doi.org/10.1111/ajad.13003. PMid:32011050.

https://doi.org/10.1186/s12891-021-04957-4
https://doi.org/10.1186/s12891-021-04957-4
https://pubmed.ncbi.nlm.nih.gov/34980079
https://doi.org/10.1590/s1808-185120191802188667
https://doi.org/10.1590/s1808-185120191802188667
https://doi.org/10.1016/S2665-9913(23)00321-1
https://doi.org/10.1016/S2665-9913(23)00321-1
https://pubmed.ncbi.nlm.nih.gov/38383088
https://doi.org/10.1016/j.msksp.2017.11.007
https://pubmed.ncbi.nlm.nih.gov/29197234
https://doi.org/10.1590/1980-5918.030.003.ao15
https://doi.org/10.1002/msc.1440
https://doi.org/10.1002/msc.1440
https://pubmed.ncbi.nlm.nih.gov/31799798
https://doi.org/10.1186/s40945-022-00129-2
https://pubmed.ncbi.nlm.nih.gov/35172904
https://pubmed.ncbi.nlm.nih.gov/35172904
https://doi.org/10.1007/s00520-010-0844-7
https://pubmed.ncbi.nlm.nih.gov/20221641
https://doi.org/10.1097/BRS.0000000000001478
https://pubmed.ncbi.nlm.nih.gov/26839985
https://doi.org/10.1093/ptj/pzab104
https://pubmed.ncbi.nlm.nih.gov/33774667
https://doi.org/10.1186/s12891-022-05558-5
https://pubmed.ncbi.nlm.nih.gov/35836161
https://pubmed.ncbi.nlm.nih.gov/31504861
https://doi.org/10.1016/j.msksp.2023.102804
https://doi.org/10.1016/j.msksp.2023.102804
https://pubmed.ncbi.nlm.nih.gov/37394323
https://doi.org/10.3390/jcm10173836
https://doi.org/10.3390/jcm10173836
https://pubmed.ncbi.nlm.nih.gov/34501283
https://doi.org/10.1111/ajad.13003
https://pubmed.ncbi.nlm.nih.gov/32011050


7/7

BrJP. 2025, v.8:e20250015  ●  Toledo AO, Fontenele TMO, Rela MOV, Rodrigues CEM, Gomes JMA, Abdon APV

AUTHORS’ CONTRIBUTIONS

Amanda de Oliveira Toledo: Statistical Analysis, Writing - Preparation of the 
Original, Writing - Review and Editing 
Ticiana Mesquita de Oliveira Fontenele: Project Management, Statistical 
Analysis, Writing - Preparation of the Original, Writing - Review and Editing  
Maíra de Oliveira Viana Rela: Statistical Analysis, Writing - Review and Editing 
Carlos Ewerton Maia Rodrigues: Statistical Analysis, Writing - Review and 
Editing 
Josenília Maria Alves Gomes: Statistical Analysis, Writing - Review and Editing 
Ana Paula Vasconcellos Abdon: Project Management, Statistical Analysis, 
Writing - Preparation of the Original, Writing - Review and Editing

18.	 Kirsch Micheletti J, Bláfoss R, Sundstrup E, Bay H, Pastre CM, Andersen 
LL. Association between lifestyle and musculoskeletal pain: cross-sectional 
study among 10,000 adults from the general working population. BMC 
Musculoskelet Disord. 2019;20(1):609. http://doi.org/10.1186/s12891-019-
3002-5. PMid:31847824.

19.	 Karimi R, Mallah N, Nedjat S, Beasley MJ, Takkouche B. Association between 
alcohol consumption and chronic pain: a systematic review and meta-analysis. 
Br J Anaesth. 2022;129(3):355-65. http://doi.org/10.1016/j.bja.2022.03.010. 
PMid:35410791.

20.	 Scott JR, Hassett AL, Schrepf AD, Brummett CM, Harris RE, Clauw DJ, 
Harte SE. Moderate alcohol consumption is associated with reduced pain and 
fibromyalgia symptoms in chronic pain patients. Pain Med. 2018;19(12):2515-
27. http://doi.org/10.1093/pm/pny032. PMid:29546348.

21.	 Marques RLS, Rezende ATO, Junger AL, Noll M, Oliveira C, Silveira EA. 
What is the relationship between physical activity and chronic pain in 
older adults? A systematic review and meta-analysis protocol. BMJ Open. 
2022;12(11):e062566. http://doi.org/10.1136/bmjopen-2022-062566. 
PMid:36414314.

22.	 Gao Q, Li X, Pan M, Wang J, Yang F, Guo P, Duan Z, Ren C, Zhang Y. 
Comparative efficacy of mind-body exercise for treating chronic non-
specific neck pain: a systematic review and network meta-analysis. Curr 
Pain Headache Rep. 2024;28(6):507-23. http://doi.org/10.1007/s11916-024-
01218-6. PMid:38451393.

23.	 García-Correa HR, Sánchez-Montoya LJ, Daza-Arana JE, Ordoñez-Mora 
LT. Aerobic physical exercise for pain intensity, aerobic capacity, and quality 
of life in patients with chronic pain: a systematic review and meta-analysis. 
J Phys Act Health. 2021;18(9):1126-42. http://doi.org/10.1123/jpah.2020-
0806. PMid:34352728.

24.	 Reaume J. Chronic pain: a case application of a novel framework to guide 
interprofessional assessment and intervention in primary care. Can J Pain. 
2023;7(1):2228851. http://doi.org/10.1080/24740527.2023.2228851. PMid:37522107.

25.	 Abed R, Hunt A, St John-Smith P. Evolutionary theory can advance and 
revitalise the biopsychosocial model. Br J Psychiatry. 2024;225(4):424-6. 
http://doi.org/10.1192/bjp.2024.87. PMid:39308246.

26.	 Munneke W, De Kooning M, Nijs J, Morin C, Berquin A, Meeus M, Hartvigsen 
J, Demoulin C. Enhancing healthcare professionals’ biopsychosocial perspective 
to chronic pain: assessing the impact of implementing an interdisciplinary 
training program. Pain. 2025;166(3):644-55. http://doi.org/10.1097/j.
pain.0000000000003403. PMid:39527699.

27.	 Goetz LH, Schork NJ. Personalized medicine: motivation, challenges, 
and progress. Fertil Steril. 2018;109(6):952-63. http://doi.org/10.1016/j.
fertnstert.2018.05.006. PMid:29935653.

https://doi.org/10.1186/s12891-019-3002-5
https://doi.org/10.1186/s12891-019-3002-5
https://pubmed.ncbi.nlm.nih.gov/31847824
https://doi.org/10.1016/j.bja.2022.03.010
https://pubmed.ncbi.nlm.nih.gov/35410791
https://pubmed.ncbi.nlm.nih.gov/35410791
https://doi.org/10.1093/pm/pny032
https://pubmed.ncbi.nlm.nih.gov/29546348
https://doi.org/10.1136/bmjopen-2022-062566
https://pubmed.ncbi.nlm.nih.gov/36414314
https://pubmed.ncbi.nlm.nih.gov/36414314
https://doi.org/10.1007/s11916-024-01218-6
https://doi.org/10.1007/s11916-024-01218-6
https://pubmed.ncbi.nlm.nih.gov/38451393
https://doi.org/10.1123/jpah.2020-0806
https://doi.org/10.1123/jpah.2020-0806
https://pubmed.ncbi.nlm.nih.gov/34352728
https://doi.org/10.1080/24740527.2023.2228851
https://pubmed.ncbi.nlm.nih.gov/37522107
https://doi.org/10.1192/bjp.2024.87
https://pubmed.ncbi.nlm.nih.gov/39308246
https://doi.org/10.1097/j.pain.0000000000003403
https://doi.org/10.1097/j.pain.0000000000003403
https://pubmed.ncbi.nlm.nih.gov/39527699
https://doi.org/10.1016/j.fertnstert.2018.05.006
https://doi.org/10.1016/j.fertnstert.2018.05.006
https://pubmed.ncbi.nlm.nih.gov/29935653

