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Abstract
Background:  Neck  pain  is  a  musculoskeletal  condition  with  high  prevalence  that  may  affect
the physical,  social,  and  psychological  aspects  of  the  individual,  contributing  to  the  increase  in
costs in  society  and  business.
Objective:  To  determine  the  prevalence  of  neck  pain  and  associated  factors  in  a  population-
based sample  of  adults  aged  20  and  more.
Methods:  Cross-sectional  study  based  on  a  population  survey.  A  total  number  of  600  individ-
uals were  interviewed  in  their  homes,  and  the  following  data  were  collected:  (1)  participant
characteristics  (demographic,  socioeconomic,  and  work-related  aspects)  using  a  pre-coded
questionnaire;  (2)  physical  activity  level  using  the  IPAQ;  and  (3)  musculoskeletal  symptoms
using the  Nordic  questionnaire.  Descriptive,  bivariate,  and  Poisson  regression  analyses  were
performed.
Results: The  prevalence  of  neck  pain  was  20.3%  (95%  CI  17.3---23.7).  The  adjusted  analyses
showed that  individuals  who  were  widowers  or  separated  (PR  =  2.26;  1.42---5.88),  had  a  low
income (PR  =  1.32;  1.22---6.27)  or  low  educational  level  (PR  =  1.83;  1.02---5.26),  worked  while
sitting and  leaning  (PR  =  1.55;  1.08---2.40),  and  who  reported  having  two  or  more  diseases
(PR =  1.71;  1.55---6.31)  remained  associated  with  neck  pain.
Conclusion:  This  study  reveals  the  high  prevalence  of  neck  pain  and  remarkable  association
with widowed/separated  people  who  have  low  income  and  low  educational  level,  who  perform
their occupational  activities  in  sitting  and  leaning  positions,  and  who  reported  having  two  or
more diseases.  Knowledge  of  these  risk  factors  will  contribute  to  the  development  of  forms  of
assistance in  which  neck  pain  can  be  prevented  and  better  managed.

© 2017  Associação  Brasileira  de  Pesquisa  e  Pós-Graduação  em  Fisioterapia.  Published  by  Elsevier
Editora Ltda.  All  rights  reserved.
∗ Corresponding author at: Rua Irmã Arminda 10-50 --- Jd. Brasil, 17011
E-mail: albvitta@gmail.com (A.D. Vitta).

ttp://dx.doi.org/10.1016/j.bjpt.2017.05.005
413-3555/© 2017 Associação Brasileira de Pesquisa e Pós-Graduação em 
-160 Bauru, SP, Brazil.

Fisioterapia. Published by Elsevier Editora Ltda. All rights reserved.

dx.doi.org/10.1016/j.bjpt.2017.05.005
https://www.journals.elsevier.com/brazilian-journal-of-physical-therapy
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjpt.2017.05.005&domain=pdf
mailto:albvitta@gmail.com
dx.doi.org/10.1016/j.bjpt.2017.05.005


w
o

p
s
o
i
e
s
t
t
(

m
s
w
p
f
w
c
f

l
a
w
1
h
r
A

(
i
T
p

i
t
u
n
t
p
h

a
t
n
w
s

i
e
a
t

q
B
o
t

Neck  pain  and  associated  factors  

Introduction

Neck  pain  is  one  of  the  major  musculoskeletal  disorders  in
the  adult  population1;  its  prevalence  in  the  world  ranges
from  16.7%  to  75.1%.2 This  condition  has  a  complex  etiology,
including  a  number  of  factors:  ergonomic  (strenuous  physi-
cal  activity,  use  of  force  and  vibration,  inadequate  posture,
repetitive  movement),  individual  (age,  body  mass  index,
genome,  musculoskeletal  pain  history),  behavioral  (smok-
ing  and  level  of  physical  activity),  and  psychosocial  (job
satisfaction,  stress  level,  anxiety,  and  depression).3,4

Some  studies  show  the  relationship  between  neck  pain
and  associated  factors.  In  China,  it  was  observed  that
individuals  who  reported  neck  pain5 were  the  ones  who
performed  manual  activities  above  shoulder  level,  utilized
vibrating  tools,  and  remained  in  the  sitting  or  standing  posi-
tion  with  bent  necks.  In  the  United  States,6 neck  pain  was
associated  with  women,  married  and  separated  people  who
suffered  from  some  morbidity  (respiratory,  cardiovascular,
and  gastrointestinal  diseases,  among  others)  and  psycho-
logical  alterations  (depression,  difficulty  falling  asleep,  and
insomnia),  whereas  high  educational  level6 and  regular  phys-
ical  activities  were  considered  protective  factors.7

Neck  pain  is  a  major  cause  of  morbidity  and  disabil-
ity  in  everyday  life  and  at  work  in  many  countries.  It  can
have  an  impact  on  the  individual’s  physical,  social,  and
psychological  well-being,  contributing  to  increasing  costs
to  society  and  businesses.  In  addition,  with  the  increasing
aging  population  of  medium-  and  low-income  countries,  the
prevalence  of  neck  pain  will  grow  significantly  in  the  coming
decades,8 requiring  knowledge  of  the  risk  factors  and  forms
of  preventive  and/or  curative  interventions  (for  example,
global  postural  re-education,  segmental  stretching,9 dry
needling,  and  percutaneous  electrical  nerve  stimulation,10

among  others).  It  is  also  important  to  highlight  that,  in
Brazil,  population-based  studies  regarding  pain  have  been
frequently  related  to  lumbar  or  general  pain,11 while  neck
pain  needs  further  research.

The  present  study  aimed  to  verify  the  prevalence  of  neck
pain  in  a  population-based  sample  of  adults  aged  20  and
older  and  to  analyze  the  associations  of  neck  pain  with  the
demographic,  socioeconomic  and  ergonomic  aspects  that
are  related  to  the  aforementioned  lifestyle  and  morbidity.

Methods

This  cross-sectional  design  study  was  conducted  in  the  urban
area  of  Bauru,  a  city  located  in  the  central  western  region  of
the  State  of  São  Paulo  (Brazil)  has  a  population  of  approxi-
mately  337,094  inhabitants  ---  of  which  207,021  are  aged  over
20.  The  project  was  approved  by  the  Human  Research  Ethics
Committee  of  Universidade  do  Sagrado  Coração,  Bauru,
SP,  Brazil  (approval  no.  957481).  The  participants  signed  a
consent  form,  as  recommended  by  Resolution  196  of  the
National  Health  Council.

The  age  and  gender  groups  (called  sample  domains)

were  firstly  defined  with  a  minimum  number  of  individuals
per  sample,  in  order  to  allow  further  analysis.  Six  sample
domains  were  determined:  20---35-year-old  men;  20---35-
year-old  women;  36---59-year-old  men;  36---59-year-old
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omen;  60-year-old  and  older  men;  and  60-year-old  and
lder  women.

The  sample  size  calculation  was  based  on  the  following
remises:  an  estimated  proportion  of  50%  of  the  population
ubgroups,  since  this  is  the  maximum  variability  that  leads  to
btaining  conservative  sample  sizes;  a  95%  confidence  level
n  the  estimation  of  confidence  intervals;  a  10%  sampling
rror,  indicating  that  the  amplitude  between  the  estimated
ample  and  the  population  parameter  should  not  exceed
his  value;  and  a  design  effect  (deff)  equal  to  2.  Therefore,
he  sample  size  for  each  group  was  at  least  200  individuals
100  male  and  100  female),  totaling  600  participants.

Sampling  was  drawn  from  a  two-stage  cluster.  The  pri-
ary  sampling  units  (PSUs)  were  the  census  tracts,  and  the

econdary  sampling  units  were  the  residences.  The  PSUs
ere  drawn  by  systematic  sampling  with  a  probability  pro-
ortional  to  their  sizes.12 The  sampling  units  were  obtained
rom  the  National  Survey  of  Household  Samples  from  2011,13

hich  produced  an  address  list  of  private  homes  for  each
ensus  tract.  A  total  of  50  urban  census  tracts  were  drawn
rom  the  476  identified  ones.

The  number  of  households  to  be  drawn  from  each  samp-
ing  domain12 was  determined,  and  the  ratio  between  the
verage  number  of  individuals  and  the  number  of  households
as  then  calculated.  Therefore,  it  was  decided  that  around
2  households  should  be  visited  for  every  census  tract.  These
ouseholds  were  systematically  drawn  and  all  individuals
esiding  in  them  were  considered  eligible  for  the  interviews.

 new  household  was  randomly  selected  in  case  of  refusal.
The  individuals  who  were  not  located  after  four  visits

of  which  at  least  one  at  night  and  one  on  the  weekend),
ncluding  those  who  were  traveling,  were  considered  as  loss.
he  individuals  who  refused  to  answer  the  questionnaire  by
ersonal  choice  were  considered  as  refusals.

Individuals  who  were  living  in  institutions  such  as  nurs-
ng  homes  and  prisons  and  those  who  were  unable  to  answer
he  questionnaire  were  excluded  from  the  study.  The  elderly
nderwent  the  Mini-Mental  State  Examination  at  the  begin-
ing  of  the  interview,  so  their  cognitive  state,  as  well  as
he  reliability  of  their  answers,  could  be  assessed.  Partici-
ants  who  scored  less  than  27  points14 are  considered  to
ave  cognitive  loss  and,  therefore,  were  excluded.

Interviews  were  conducted  by  10  senior  physical  ther-
py  students.  All  have  undergone  theoretical  and  practical
raining,  which  included  home  approach,  interviewing  tech-
iques,  and  issues  related  to  the  research  tool.  A  pilot  study
as  performed  as  part  of  the  training,  and  the  fieldwork  was

upervised  by  the  researchers  involved  in  the  study.
Data  was  collected  from  February  to  June  2012.  After  the

nterviews,  the  questionnaires  were  coded  by  the  interview-
rs  and  revised  by  the  researcher  in  charge.  The  supervisors
lso  conducted  quality  control,  which  consisted  of  adminis-
ering  reduced  questionnaires  to  10%  of  the  respondents.

The  variable  ‘‘neck  pain’’  was  observed  using  the  Nordic
uestionnaire,  which  was  validated  and  adapted  to  the
razilian  culture.15 Neck  pain  was  defined  as  pain,  ache,
r  discomfort  in  the  area  between  the  occiput  and  the  third
horacic  vertebra  and  between  the  medial  borders  of  the

capulae.16 In  the  interview,  individuals  were  asked  the  fol-
owing  question:  ‘‘Did  you  have  any  pain  or  discomfort  in
he  neck  in  the  past  year?’’  In  addition  to  the  verbal  ques-
ionnaire,  an  image  of  the  spinal  regions  in  different  colors
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Table  1  Distribution  of  frequencies  of  sociodemographic
characteristics,  level  of  physical  activity,  and  smoking  habits
of the  sample  of  individuals  aged  over  20  living  in  the  city  of
Bauru, according  to  gender.

Factors  Gender

Male  Female

N  %  N  %

School  years
12  or  higher  education 57  19.0 48  16.0
9---11 126  42.0  118  39.3
5---8 65  21.7  64  21.3
0---4 52  17.3  70  23.3

Race
White 237  79.0 243  81.0
Black 17  5.7 21  7.0
Mulatto  46  15.3 36  12.0

Marital status
Married  180  60.0  165  55.0
Single 85  28.3  65  21.7
Widower/separated  35  11.7  70  23.3

Income
High 39  13.0  32  10.7
Middle 72  24.0  68  22.
Low 189  63.0  200  66.7

Smoking
Not smoker  160  53.3  203  67.7
Former smoker 74  24.7  54  18.0
Smoker  66  22.0  43  14.3

Physical  activity  level
Active  99  33.0  111  37.0
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as  also  presented,  so  the  interviewees  could  better  specify
he  neck  region  that  was  painful.15

The  demographic  characteristics  (age,  gender,  and  race)
nd  socioeconomic  characteristics  (income  and  marital  sta-
us)  were  evaluated  through  a  pre-coded  questionnaire
ith  closed  questions.  Gender  was  categorized  as  female
nd  male;  age  was  categorized  into  three  age  groups;
arital  status  was  categorized  into  single,  married,  and  wid-

wed/separated;  and  education  was  defined  in  years  (0---4
ears,  5---8,  9---11,  and  12  or  more).  Race  (white,  black,
ulatto)  was  noted  by  the  interviewers  and  income  was
ased  on  the  minimum  wage  (MW)  (low:  up  to  3  times  the
W;  middle:  from  4  to  9  times  the  MW;  and  high:  10  or  more

imes  the  MW).17

The  questions  regarding  the  sedentary  activities  (time  on
V  and  on  the  computer  and/or  playing  video  games)  were
‘Do  you  watch  TV  in  a  normal  week?’’  (yes;  no);  ‘‘How  many
imes  do  you  watch  TV  in  a  normal  week?’’  (up  to  two  times;
hree  to  four  times;  five  times  or  more  in  the  week);  ‘‘How
any  hours  do  you  watch  TV  on  a  normal  day?’’  (up  to  2  h;

ver  3  h  per  day);  ‘‘How  often  do  you  use  the  computer  or
lay  video  games  in  a  normal  week?’’  (up  to  two  times;  three
o  four  times;  five  times  or  more  per  week);  ‘‘For  how  many
ours  do  you  use  a  computer  or  play  video  games  on  a  normal
ay?’’  (up  to  2  h;  over  3  h  per  day).18

The  ergonomic  variables  were  characterized  by  the  per-
eption  of  the  interviewees,  who  identified  one  of  four
ptions  (never,  rarely,  usually,  or  always)  that  best  char-
cterized  the  frequency  of  exposure  they  had  at  work
r  at  the  time  of  the  interview.  The  measured  variables
ncluded  physical  stress,  vibration,  repeatability,  and  bad
osture,  characterized  by  how  often  the  interviewee  worked
n  the  sitting  or  standing  positions.  In  order  to  define  the
ssociation  between  neck  pain  and  ergonomic  variables,
he  frequencies  obtained  in  the  categories  ‘‘never’’  and
‘rarely’’  were  added  and  categorized  into  a  single  group;
he  same  was  done  to  the  categories  ‘‘generally’’  and
‘always’’.17

The  individuals  who  reported  smoking  daily  (at  least  one
igarette  per  day)  or  occasionally  (less  than  one  cigarette
er  day)  were  considered  smokers.  The  individuals  who  had
topped  smoking  at  least  6  months  before  the  interview  were
onsidered  former  smokers.19

Data  on  morbidity  were  collected  during  the  interview,
n  which  the  subjects  answered  the  question:  ‘‘among  the
lternatives  below  (hypertension;  osteoporosis;  diabetes;
steoarthritis;  skin,  respiratory,  gastrointestinal,  pancre-
tic,  or  liver  diseases;  genital  and  urinary  system  diseases),
hoose  the  one/ones  that  matches/match  the  diagnosis  you
eceived  from  a  doctor  in  the  last  12  months.20

The  International  Physical  Activity  Questionnaire  (IPAQ)21

as  been  validated  for  the  Brazilian  population  and  was  uti-
ized  to  check  the  physical  activity  level  of  the  subjects.

 threshold  of  150  min  of  physical  activity  per  week  was
stablished  to  classify  the  individuals  as  active  (150  min  per
eek  or  more)  or  insufficiently  active  (below  150  min  per
eek).22

The  obtained  data  was  then  inserted  into  a  database

nd  the  analyses  were  stratified  by  gender,  using  the  SPSS
ersion  10.0  (SPSS  Inc.,  Chicago,  IL,  USA).  Absolute  and  rela-
ive  frequency  distributions  were  performed  for  categorical

l
o

Sedentary  201  67.0  189  63.0

ariables,  as  well  as  the  calculation  of  prevalence  ratios  (PR)
ith  95%  confidence  interval  (CI).

Poisson  regression  was  utilized  to  analyze  the  variables
ssociated  with  neck  pain,  respecting  a  hierarchical  model
f  relationships  among  the  variables.  This  technique  is  jus-
ified  since  the  outcome  could  present  high  prevalence  (20%
r  more),  which  would  result  in  an  overestimated  effect  size
nd  odds  ratio  (OR)  obtained  using  logistic  regression  analy-
is.  The  PR  were  calculated,  as  well  as  their  respective  95%
onfidence  intervals  (CI).

esults

 total  of  641  eligible  individuals  were  found  in  the
elected  households,  but  only  600  were  interviewed.  The
ain  reasons  for  loss  (n  =  41)  were  ‘‘absent  residents’’  and

‘scheduled  with  the  interviewer  but  did  not  show  up’’.  The
efusals  were  ‘‘unresponsive  in  the  interview’’  and  ‘‘the
nterview  is  too  long/it  takes  too  much  time  to  answer’’.
Table  1  shows  the  sociodemographic  characteristics,  the
evels  of  physical  activity,  and  smoking  habits  of  the  sample
f  individuals  older  than  20  years,  living  in  the  city  of  Bauru
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Table  2  Prevalence  of  neck  pain  by  sociodemographic
characteristics,  physical  activity  level,  reported  diseases,
and smoking.

Variables  Neck  pain
Prevalence

Total  N  %  PR  95%  CI

Gender
Male  300  54  18.0  1.00
Female  300  68  22.7  1.26  (0.91---1.73)

Age-groups
20---35 years 200  37  18.5 1.00
36---59 years 200  38  19.0 1.03  (0.68---1.54)
60 or  more  200  47  23.5  1.27  (0.87---1.86)

School  years
12  or  higher  education  105  24  22.9  1.00
9---11 244  39  16.0  0.70  (0.44---1.10)
5---8 129  28  21.7  0.95  (0.59---1.54)
0---4 122  31  25.4  1.11  (0.70---1.77)

Race
White  480  91  18.9  1.00
Black 38  8  21.1  1.11  (0.58---2.11)
Mulatto  82  23  28.0  1.48  (1.00---2.19)

Marital  status
Married  345  64  18.5  1.00
Single 150  22  14.7  0.79  (0.51---1.23)
Widowed/separated  105  36  34.3  1.85(1.31---2.61)

Income
High 71  7  9.9  1.00
Middle  140  23  16.4  1.67  (0.75---3.70)
Low 389  92  23.6  2.40  (1.16---4.96)

Smoking
Not smoker  363  67  18.4  1.00
Former  smoker  128  27  21.1  1.14  (0.77---1.70)
Smoker  109  28  25.7  1.39  (0.95---2.05)

Related  diseases
None  178  19  10.6  1.00
One 138  20  14.5  1.35  (0.75---2.43)
Two 107  22  20.6  1.92  (1.09---3.37)
Three  or  more  178  61  34.3  3.19  (1.99---5.11)

Physical  activity  level
Active  210  47  22.4  1.00
Sedentary  390  75  19.2  0.86  (0.62---1.19)
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Neck  pain  and  associated  factors  

in  the  central  western  region  of  São  Paulo  state  (Brazil).  It
can  be  observed  that  the  highest  percentage  of  individuals
of  both  genders  had  between  9  and  11  years  of  schooling,
were  white,  married,  non-smokers,  and  had  low  income  and
sedentary  habits.

Of  the  total  number  of  interviewees,  94.3%  watch  TV  and
95.4%  of  them  watch  it  more  than  three  times  a  week,  while
46.5%  watch  TV  for  three  or  more  hours  a  day.  The  data  show
that  47.7%  of  the  interviewees  use  computers  and  play  video
games,  and  74.5%  of  them  use  these  devices  for  more  than
five  hours  a  day,  whilst  55.6%  use  them  for  up  to  two  hours
a  day.

It was  possible  to  observe  that  62.8%  of  the  subjects  had
always  worked  in  the  sitting  position;  76.3%  had  worked  in
the  standing  position;  48.5%  had  worked  in  the  standing  posi-
tion  and  leaning  their  bodies;  26.0%  had  worked  in  the  sitting
position  and  leaning  their  bodies;  2.8%  had  worked  in  the
kneeling  position;  and  8.2%  had  worked  in  the  sitting  position
and  lifting  loads.  Approximately  60.0%  of  the  subjects  had
always  performed  repetitive  movements;  33.3%  had  always
carried  loads,  and  15.8%  were  always  exposed  to  vibration.

20.3%  of  the  individuals  (CI  17.3---23.7)  had  reported  feel-
ing  neck  pain  at  least  once  in  the  12  months  preceding  the
interview.  From  these,  18.0%  (CI  14.0---22.7)  were  men  and
22.7%  (CI  18.2---27.7)  were  women.

Table  2  shows  that  the  individuals  who  were  separated
and  widowed,  mulatto,  had  low  income,  and  reported  having
had  two,  three  or  more  diseases  were  associated  with  the
presence  of  neck  pain.

From  Table  3,  it  is  possible  to  notice  that  the  variables
related  to  sedentary  activities  were  not  associated  with  neck
pain.

Neck  pain  was  significantly  associated  with  repetitive
movement,  activities  that  require  lifting  and  moving  loads,
and  being  in  the  sitting  and  leaning  positions  (Table  4).

In  the  Poisson  regression,  the  associations  with  neck  pain
remained  for  the  people  who  were  widowed  and  separated,
had  low  income,  had  studied  for  1---4  years  or  5---8  years,
often  or  always  performed  daily  activities  while  sitting  or
leaning,  and  reported  having  had  two  or  more  diseases
(Table  5).

Discussion

In  this  study,  the  prevalence  of  neck  pain  was  20.3%,  which  is
similar  to  what  was  reported  in  studies  from  southern  Brazil
(24.0%),11 Spain  (19.5%),23 and  Greece  (20.4%)24;  these  num-
bers  are  lower  than  those  found  in  China  (48.7%)5 and  Sri
Lanka  (56.9%),25 and  higher  than  those  found  in  the  United
States  (4.4%).6 These  variations  in  prevalence  rates  may  be
related  to  socioeconomic  characteristics  (income  and  edu-
cation),  the  perception  of  human  health,  the  quality  of
health  systems  and,  especially,  the  methodological  varia-
tions  of  the  studies8 (prevalence  period,  setting  the  episode
of  neck  pain,  and  the  anatomical  location).

Regarding  the  association  of  the  outcome  with  the  inde-
pendent  variables  investigated  in  this  study,  marital  status,

income,  years  of  schooling,  sitting  and  leaning,  and  related
diseases  remained  associated  with  neck  pain  in  the  final
model.  Being  separated/widowed  (2.26;  95%  CI  1.42---5.88)
is  associated  with  neck  pain;  this  data  is  similar  to  what  was

A
f

e

PR, prevalence ratios; CI, confidence intervals.

ound  in  studies  from  Greece24 and  Sweden.26 In  Korea27 and
n  the  autonomous  community  of  Madrid,28 differences  in
arital  status  were  not  observed.  The  literature  states  that

he  influence  of  marital  status  is  not  completely  clear.  Mar-
tal  status  is  probably  not  a  risk  factor  for  pain,  but  a  mark
or  risk,  and  it  may  be  related  to  more  ergonomic  expo-
ures  at  home/work  or  characteristics  of  behavioral  risk.29

nother  plausible  explanation  is  the  increased  social  support

or  those  who  live  with  a  partner.29

Working  in  sitting  and  leaning  body  positions  is  the
rgonomic  exposure  that  remains  associated  with  the
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Table  3  Prevalence  of  neck  pain  by  sedentary  activities.

Variables  Neck  pain
Prevalence

Total N  %  PR  95%  CI

Watch  TV
No  44  7  15.9  1.00
Yes 566  115  20.3  0.99  (0.50---1.95)

Number  of  times  TV/week
Up  to  2 26  3  11.5  1.00
3---4 67 14  20.9 1.81  (0.57---5-79)
5 or  more 473  98  20.7 1.80  (0.61---5.28)

Amount  of  hours  TV/day
Up  to  2  303  65  21.4  1.00
Over 3  263  50  19.0  0.89  (0.64---1.23)

Use of  computer/videogame
No  314  75  23.9  1.00
Yes 286  47  16.4  0.69  (0.50---0.95)

Number  of  times  computer/videogame/week
Up  to  2 37  10  27.0  1.00
3---4 36 6  16.7 0.62  (0.25---1.52)
5 or  more 213  31  14.6  0.54  (0.29---1.00

Amount  of  hours  computer/videogame/day
Up  to  2  159  24  15.0  1.00
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Table  4  Prevalence  of  neck  pain  by  ergonomic  or  work
variables.

Variables  Neck  pain
Prevalence

Total N  %  PR  95%  CI

Repetitive  movements
Never/Rarely  240  39  16.2  1.00
Always/Usually  360  83  23.1  1.42  (1.01---2.00)

Vibration/Shake
Never/Rarely  505  98  19.4  1.00
Always/Usually  95  24  25.3 1.30  (0.88---1.92)

Carrying  and  transporting  loads
Never/Rarely  400  72  18.0  1.00
Always/Usually  200  50  25.0  1.39  (1.01---1.91)

Sitting  position
Never/Rarely  223  43  19.3  1.00
Always/Usually  377  79  21.0  1.09  (0.78---1.52)

Sitting  and  lifting  loads
Never/Rarely  551  110  19.9  1.00
Always/Usually  49  12  24.5 1.23  (0.73---2.06)

Sitting  and  leaning
Never/Rarely  444  82  18.4  1.00
Always/Usually  156  40  25.6  1.39  (1.00---1.93)

Standing  position
Never/Rarely  142  26  18.3  1.00
Always/Usually  458  96  21.0  1.14  (0.77  -1.69)

Standing  and  leaning
Never/Rarely  309  56  18.1  1.00
Always/Usually  291  66  22.7  1.25  (0.91---1.72)
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Over 3  127  23  18.1  1.20  (0.71---2.02)

PR, prevalence ratios; CI, confidence intervals.

utcome,  which  is  in  accordance  with  studies  from  China,5

weden,30 and  Sri  Lanka.25 There  are  no  noticeable  differ-
nces  in  studies  from  Thailand31 and  Estonia.32 The  sitting
osture  in  occupational  activities  ---  associated  with  poor
ostural  habits,  ergonomically  unsuitable  environments,  and
sychosocial  factors  ---  increases  the  activity  of  the  neck
xtensor  muscles  and  the  sternocleidomastoid  by  about
5%.  There  is  also  an  increase  in  internal  pressure  on  the
ntervertebral  disc  core,  an  increase  in  compressive  load
n  neck  ligaments,  joint  capsules,  and  other  structures  of
he  cervical  spine.  This  contributes  to  the  development  of
nflammations  in  musculoskeletal  structures  associated  with
ainful  symptoms,  as  well  as  neck  pain.33

Neck  pain  was  associated  with  individuals  who  reported
aving  two  or  more  diseases.  This  data  is  similar  to  what  was
ound  in  studies  from  the  community  of  Madrid34 and  the
ountries  of  Denmark35 and  Spain.23 The  presence  of  patho-
ogical  disorders  makes  the  individual  more  susceptible  to
ain.  Thus,  the  predisposing  individual  risks  for  pain  are  the
revious  pathological  experiences  and  the  similar  symptoms
n  other  parts  of  the  body.36 Malchaire  et  al.3 state  that  this
nterpretation  is  difficult  because  most  studies  are  cross-
ectional;  therefore,  the  association  of  symptoms  with  the
iseases  can  be  interpreted  as  a  cause  or  as  an  effect.3

Low  levels  of  income  and  education  are  associated
ith  the  outcome,  which  corroborates  the  results  found  in
ermany37 and  in  the  Spanish  community  of  Catalunya38
nd  contradicts  those  found  in  countries  such  as  Spain,23

orea,27 and  Sweden.30 There  are  some  hypotheses  that
ould  explain  the  association  between  events  related  to
ealth  and  low  education:  socioeconomic  groups  not  having

o
m
p
c

PR, prevalence ratios; CI, confidence intervals.

ccess  to  specialized  interventions;  low  knowledge  inter-
ering  with  the  understanding  of  risk  factors,  the  adoption
f  self-care  actions,  and  the  adherence  to  interventions.
ndividuals  with  low  education  usually  work  in  occupations
ith  high  risk  of  musculoskeletal  injury.39 The  other  varia-
les  did  not  show  statistically  significant  results  in  the  final
odel;  however,  the  literature  describes  these  variables  as

isk  factors  for  the  presence  of  neck  pain.
The  main  limitation  of  the  study  is  the  fact  that  data

egarding  the  frequency,  severity,  intensity,  length  of  neck
ain,  and  how  the  outcome  affected  and/or  limited  the
ubjects’  regular  activities  or  how  it  changed  their  daily  rou-
ine,  have  not  been  collected.  The  strength  of  the  study  is
hat  the  results  are  consistent  with  the  literature  and  the
umber  of  interviewees.

Neck  pain  is  a  common  condition  that  causes  substantial
isability.  Considering  that  the  available  data  from  national
urveys  on  the  outcome  are  scarce  in  Brazil,  this  study  will
ontribute  as  a  reference  for  other  epidemiological  inves-
igations  and  will  cooperate  with  the  national  assessment
f  prevalence  and  risk  factors,  systematic  reviews,  and

eta-analyses.  Further  studies  should  be  conducted  on  the
redictors  and  the  clinical  outcome  of  neck  pain  in  different
onfigurations.



Neck  pain  and  associated  factors  

Table  5  Poisson  regression  analysis,  final  model,  for  asso-
ciations  of  variables  studied  with  neck  pain.

Neck  pain

Factor  p-Value PR  adjusted/95%CI*

Marital  status
Married  ---  1.00
Single  0.466  1.17  (0.70---2.22)
Widowed/separated  0.029  2.26  (1.42---5.88)

Income
High  --- 1.00
Middle  0.129 1.55  (0.73---4.44)
Low  0.003 1.32  (1.22---6.27)

School  years
12  or  higher  education  ---  1.00
9---11 0.055  1.46  (1.16---4.00)
5---8 0.040  1.77  (1.07---4.76)
0---4 0.014 1.83  (1.02---5.26)

Sitting  and  leaning
Never/Rarely  ---  1.00
Always/Usually  0.021  1.55  (1.08---2.40)

Related  diseases
None  --- 1.00
One  0.055 1.29  (0.72---2.80)
Two  or  more  0.001  1.71  (1.55---6.31)
* Adjusted by gender and age group; PR, prevalence ratios; CI,
confidence intervals.

This  study  reveals  a  high  prevalence  of  neck  pain  and
remarkable  associations  with  individuals  who  are  wid-
owed/separated  people,  perform  occupational  activities
while  sitting  and  leaning,  have  low  levels  of  education  and
income,  and  report  two  or  more  diseases.  Knowledge  of
these  risk  factors  will  contribute  to  the  development  of
assistance  programs  for  the  prevention  and  management
of  neck  pain.
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