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Abstract
Objective: To evaluate the prevalence of back pain, disability, and postural changes in the spines of adults
of different ages and with different levels of body mass index (BMI). Methodology: A total of 534 users
of the Brazilian Public Health System in Porto Alegre, Brazil, were included in the study. An evaluation of
the thoracic and lumbar spine was performed using the Flexicurve instrument. Data was analyzed using
descriptive statistics and the calculation of prevalence ratios (PR) and their respective confidence intervals
of 95% (CI 95%). Three analyses were performed with the dependent variables pain, functional disability,
and posture. Results: A significant association between pain and female gender (p = 0.000), and pain and
change in the lumbar spine (p = 0.014) were found. The variable disability was associated with BMI (p =
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Resumo

0.004) and age (p = 0.001). When we analyzed postural change, an association was found only with age
group (p = 0.032). Conclusion: These findings highlight the need for prevention and primary care educa-
tional programs aimed at reducing postural aberrations in the adult population.

Keywords: Epidemiology. Spine. Evaluation. Back Pain. Functioning.

Objetivo: Avaliar a prevaléncia de dor nas costas, incapacidade funcional e alteragdes posturais na coluna verte-
bral em individuos adultos de diferentes faixas etdrias e com diferentes niveis de IMC. Metodologia: Participaram
da pesquisa 534 usudrios de um distrito do Sistema Unico de Satide (SUS) da cidade de Porto Alegre, Brasil. A ava-
liagdo da coluna vertebral tordcica e lombar foi realizada utilizando-se o instrumento flexicurva. A dor nas costas
e a incapacidade foram avaliadas por questiondrio. Os dados foram analisados a partir de estatistica descritiva e
do cdlculo das Razdes de Prevaléncia (RP) e seus respectivos intervalos de confianca de 95% (1C95%). Foram re-
alizados trés tipos de andlises com as varidveis dependentes: dor, incapacidade funcional e postura. Resultados:
Foi encontrada associagdo significativa entre dor e sexo feminino (p = 0,000) e dor e alteragdo na coluna lombar
(p = 0,014). A varidvel incapacidade esteve associada com o IMC (p = 0,004) e com a idade (p = 0,001). Quando se
analisou a alteragdo postural, encontrou-se associagdo significativa somente com a idade (p = 0,032). Conclusdo:
Estes achados evidenciam a necessidade de prevengdo e insergcdo na atengdo primdria de programas de educagdo

postural visando a redugdo desses acometimentos na populagdo de adultos.

Palavras-chave: Epidemiologia. Coluna vertebral. Avaliagdo. Dor nas costas. Funcionalidade.

Introduction

A full appreciation of body posture should con-
sider biomechanical, psychosocial, and psychological
parameters or a combination of these. The conforma-
tion of backbone structures is not only determined
by genetics; rather, posture is constructed and can be
changed throughout life according to postural habits
and the lifestyle of the individual (1). In this sense,
there are many factors that can influence postural
changes, and these are present in all age groups (2).
In our study, we choose to focus on the incorrect pos-
tures adopted for long periods of time when people
are in school, at work, and at leisure (3). Indeed,
sedentary lifestyles are highly prevalent in modern
society and can cause decreased strength and muscle
shortening, which usually generate postural com-
pensations and obesity. Physical inactivity influences
posture due to decreased stability and the increased
requirement for mechanical adaptations (4).

Awide range of studies highlight the postural char-
acteristics of children and adolescents, although there
are fewer studies regarding the elderly (5). Moreover,
information about the posture of adults is scarce in
the literature and, when found, makes references

to specific situations, such as the influence of the
use of high-heeled shoes on posture (6) or postural
changes due to pregnancy (7). The effects of postural
changes appear to be one of the leading causes of dis-
ability retirement in Brazil according to the National
Institute of Social Security (INSS) (8). Furthermore,
musculoskeletal system diseases were the leading
cause of sickness benefits granted to workers in Porto
Alegre in 1998, followed by mental disorders and
cardiovascular disease (9). This highlights the need
for research to characterize the postural profile of
the economically active population so that programs
or public health policies aimed at educational and
preventive work can be developed. Such programs
or policies would have the potential to reduce the
costs associated with early retirement due to dis-
ability, absenteeism from work, and other expenses
related to the treatment of postural conditions. Thus,
understanding the changes that may occur in body
posture, particularly with respect to the spine, in all
stages of the human lifecycle represents an interest-
ing strategy. It could help to focus the efforts of pro-
grams aimed at health promotion or the prevention
of diseases, with special emphasis on their inclusion
in primary health care, especially workers’ health.
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Therefore, this study aims to show the prevalence of
pain, postural changes, and functional impairment in
users of the Brazilian Public Health System (known
as Sistema Unico de Satide - SUS) in Porto Alegre, RS,
Brazil. Secondly, the study aims to show whether or
not these prevalence rates are associated with differ-
ent age groups and BMI classifications.

Methodology
Sample

This epidemiological study was conducted among
the population in the regional health district of
Gléria/Cruzeiro/Cristal, located in the city of Porto
Alegre, Brazil, and registered with the Santa Teresa,
Sao Gabriel, and Santa Anita Family Health Strategy
(FHS) units of SUS.

A sample size calculation was performed in the
stratified sampling process to determine the number
of individuals who should participate in the study.
This number was proportional to the number of indi-
viduals in each FHS. Thus, the proportion of the size
of each part of the FHS population was maintained
so that each member of the population had the same
probability of belonging to the sample. The calcula-
tion was done using the software program WINPEPI
and had a significance level of 0.05 and power of 95%
prediction. This was based on the size of the popu-
lation being assessed and the average values and
standard deviation of the reported bends, thoracic,
and lumbar angles. Knowing the potential for sample
losses and refusals, 534 SUS users over 18 years of
age of both genders were invited to participate in the
study. However, the final study sample comprised
393 individuals: 135 from FHS Santa Teresa, 130 Sao
Gabriel, and 128 Santa Anita.

Participants had to be over 18 years of age and
registered with the FHS in order to be included in
the study. The exclusion criteria were the inability
ofan individual to remain standing and any previous
surgery on the spine. All participants were volun-
teers and signed an informed consent form (ICF). This
study was approved by the Ethics Committee of the
Universidade Federal do Rio Grande do Sul which is
bound under number 2008218, and by the Research
Ethics Committee of the Municipality of Porto Alegre.

Data collection

The study was performed at the headquarters of
the FHS Santa Teresa, Santa Anita, and S3o Gabriel,
which belong to the regional health district Gléria/
Cruzeiro/Cristal, Porto Alegre, between May 2010
and May 2011.

Initially, FHS users who came to the premises of
the FHS for any reason (from medical consultations to
simple searches for information or patient monitor-
ing) were invited to participate in the study. Those
who agreed after having the objectives of the study
explained and signing the ICF were referred to an
evaluation room on the premises of the FHS.

The evaluation of the study subjects consisted of:
(1) an evaluation of the spine using the a flexicurve in-
strument (Trident®), (2) measurement of body mass
using a balance (Brand Leader, Model P180M), (3)
measurement of height using a stadiometer (Brand
CauMagq, portable), (4) measurement of waist and hip
dimensions using a tape measure with a precision of
1 mm, (5) assessment of pain by means of a question-
naire specifically developed for this study, and (6) an
evaluation of functional disability through the Roland
Morris Questionnaire, previously validated for use in
Brazil (10). The average assessment time per user
was 15 minutes.

The Flexicurve comprises a flexible metal strip
covered with plastic, which is 80 cm length and has a
scale with a precision of 1 mm. It can be molded to the
back of an individual in order to replicate the shape
of the spinal column. Some studies have indicated the
validity and reproducibility of Flexicurve protocols
that involve the measurement of the thoracic and
lumbar curvature of the spine (11), signifying that it
is appropriate for the evaluation of large populations.

To evaluate the Flexicurve, each user was instruct-
ed to remain upright with his or her knees straight,
feet parallel, and shoulder and elbow at 90° of flexion.
The spinous processes of vertebrae C7, T1, T12, L5,
and S1 were identified by palpation. A flexible ruler
was then placed on the C7 spinous process, being
molded to the shape of the curvature of the spine to
the S1 spinous process (Fig. 1a). Inmediately there-
after, the Flexicurve was removed and its outline was
traced on graph paper (Fig. 1b), thus representing the
thoracic and lumbar curvatures in the sagittal plane,
with the spinous processes of interest identified (11).
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This data was entered into the third order polynomi-
als, which were adjusted to represent the shape of the
thoracic and lumbar curvatures, and from the trigo-
nometric relation, to provide the Flexicurve Angle
(FA) for each curve (11).

The classification of thoracic spine parameters
proposed by Bernhardt and Bridwell (1989) (12)
were used in this study. Posture is considered nor-
mal when the thoracic curvature angle values vary
between 20° and 60°. When the curvature value is
higher than 60°, it is classified as “kyphosis posture”,
and when the value of the curvature is less than 20°,
it is classified as “upper back straight posture”. For
the classification of the lumbar spine benchmarks,
the normal range was between 22° and 54° (13).
Therefore, we used the classification of “lordotic pos-
ture” when the curvature value was greater than 54°
and “flat-back posture” when it was less than 22°.
Still, in order to further statistically analyze the as-
sociation between the independent and dependent

variables, the classifications of spinal curvatures
were grouped into two categories: (1) subjects with
changes in the spine (presence of any thoracic and/
or lumbar postural changes) and (2) subjects without
alteration of the spine (no thoracic and/or lumbar
postural changes in the spine).

Data on body mass (kg) and height (m) were used
to calculate body mass index (BMI, kg/m?). Data from
subjects’ waist (cm) and hip (cm) circumferences were
used to calculate the waist-hip ratio (WHR). Using
the BMI classification proposed by the World Health
Organization (14), individuals were classified as slim
and normal (BMI below 18.5, and between 18.5 and
24.99, respectively), overweight (BMI between 25 and
29.99), and obese (BMI at or above 30). In addition,
subjects were stratified by age group according to the
classification proposed by Papalia et al. (2006) (15):
teenagers (18 to 20 years), young adults (between 18
and 40 years), middle-aged adults (between 41 and 60
years), and the elderly (61 years and older).

Figure 1 - (a) Mold of the spine with the Flexicurve, (b) Flexicurve mold was traced on graph paper.
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For the evaluation of back pain, subjects answered
a questionnaire that sought information about the
presence or absence of back pain in the previous
three-month period, as well as the location of this
pain as illustrated in a drawing. To evaluate functional
disability, subjects responded to the Roland Morris
Questionnaire, which is specific for individuals with
low back pain. It consists of 24 questions related to
activities of daily living, pain, and function (10). Each
question scores one for each statement the subject
agrees with and zero for each statement he or she
disagrees with. The minimum score is zero and the
maximum score attainable is 24 points. The closer the
score is to the maximum score, the greater the disabil-
ity. Whereas this questionnaire has a cutoff score of 14
(10), subjects were classified as having “no disability”
if they presented scores below 14 and “functional dis-
ability” if their scores were greater than or equal to 14.

Statistical Treatment

Data from the descriptive statistics and the calcu-
lation of prevalence ratios (PRs) and their respective
confidence intervals of 95% (CI 95%) was analyzed
using the Statistical Package for Social Sciences
(SPSS), version 19.0. The PRs were calculated through
a multivariate analysis from the Poisson regression
model with robust variance. There were three tests,
of which the first, the dependent variable, was pain,
and the independent variables were BMI, gender, age

group, and postural changes. In the second analysis,
which included only subjects who reported pain, the
dependent variable was functional disability, and the
independent variables were BMI, gender, age group,
and postural changes. In the third analysis, the de-
pendent variable was posture, and the independent
variables were BMI, gender, and age group.

Results

The average age of the male subjects (n = 95) was
45.26 + 16.81 years with abody mass of 77.27 + 14.94 kg,
height 1.70 + 0.19 m, BMI 26.43 + 3.93 kg/m? and
WHR 0.89 + 0.1. The average age of the female sub-
jects (n = 439) was 47.73 + 16.19 years with a body
mass of 69.10 + 13.78 kg, height 1.56 + 0.23 m, BMI
27.14 +5.19 kg/m?, and WHR of 0.85 + 0.41.

When all the subjects (n = 534) were included in
the analysis, the prevalence of the presence of pain
was 82.9%. In terms of BMI, approximately 60%
of subjects were classified as overweight or obese.
In relation to postural changes, the results showed
that most subjects did not show a change in thoracic
(91.5%) and lumbar (84.3%) curvature. In the first
multivariate analysis, where pain was the dependent
variable, it was associated with the female gender
and the occurrence of changes in lumbar curvature
(Table 1). Some sample loss occurred due to refusals
or non-attendance on the days of collection, so there
was a variation in the total sample.

Table 1 - Results of association (x?) and prevalence ratios for variable back pain and the following variables: BMI, gen-
der, age group, and thoracic, lumbar, and overall posture classification

(to be continued)

Back pain
Variable % No. % X2 PR (CI 95%)

BMI (n = 498)

Slim and normal 200 40.2% 164 82% 1

Overweight 167 33.5% 134 80.2%  0.243 0.99 (0.95-1.0)

Obese 131 26.3% 114 87% 1.03 (0.99 -1.07)
Gender (n = 534)

Male 95 17.8% 63 66.3%  0.000 1

Female 439 82.2% 380 86.6% 1.12 (1.06 - 1.19)
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Table 1 - Results of association (x?) and prevalence ratios for variable back pain and the following variables: BMI, gen-
der, age group, and thoracic, lumbar, and overall posture classification

(conclusion)

Back pain
Variable % No. % X2 PR (Cl 95%)

Age group (n = 529)

Young adults 174 32.9% 143 82.2% 1

Middle-aged adults 244 46.1% 210 86.1%  0.150  1.02 (0.98 - 1.06)

Elderly 111 21% 86 77.5% 0.97 (0.92 - 1.03)
Thoracic classification (n = 528)

Normal 483 91.5% 402 83.2% 0.402 1

Alteration 45 8.5% 35 77.8% 0.97 (0.90 - 1.04)
Lumbar classification (n = 528)

Normal 445 84.3% 361 81.3% 0.014° 1

Alteration 83 15.7% 76 90.5% 1.05 (1.01 - 1.09)
Overall posture classification (n = 528)

Normal 407 77.1% 333 81.8% 0.961 1

Alteration 121 22.9% 104 86% 1.02 (0.98 - 1.06)

Note: 2 Multivariate analysis of each variable in the model. Wald chi-square test. ® Statistically significant association of the variable in the

model (p < 0.05).

Functional disability was present in 27.7% (n =
123) of subjects with back pain (n = 443) who an-
swered the Roland Morris Questionnaire. The highest
prevalence of disability was found in obese subjects
(38.6%), followed by overweight subjects (23.9%)
and thin/normal (20.7%) subjects. Notwithstanding,
the middle-aged adults presented with the highest
prevalence of disability (35.7%), followed by the el-
derly (29.1%) and young adults (15.4%) (Table 2).
With respect to the prevalence of spinal changes in
subjects suffering from back pain, there was a prev-
alence of disability in 34.3% of the subjects with
changes in thoracic curvature, 26.7% with changes
in lumbar curvature, and 29.8% with changes in gen-
eral posture. The results of the second multivariate
analysis demonstrated that functional disability was

associated with BMI (obese subjects had a higher
prevalence ratio) and age group (middle-aged adults
reported the most of such disability) (Table 2).

Postural change was found in 22.7% (n = 120) of
subjects, and of these, 86% (n = 104) complained of
back pain. The highest prevalence of postural changes
was found in lean and normal individuals (26.4%),
followed by overweight (22.4%) and obese (20.2%)
subjects. Women showed more postural changes
(27.4%) than men (21.8%), and in terms of age, the
elderly had a higher prevalence of abnormalities
(32.1%). In the third multivariate analysis in which
postural change was the dependent variable, there
was only an association with age group in that the
elderly had a higher prevalence (32.1%) compared
to the other age groups (Table 3).
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Table 2 - Results of association (x?) and prevalence ratios for variable disability and the following variables: BMI, gen-
der, age group, and thoracic, lumbar and overall posture classification

Disability
Variable No. % No. % x> PR (Cl 95%)
BMI (n = 412)
Slim and normal 164 39.8 34 20.7 1
Overweight 134 325 32 23.9 0.004° 1.02 (0.94 - 1.11)
Obese 114 27.3 44 38.6 1.14 (1.05 - 1.24)
Gender (n = 443)
Male 63 14.2 15 23.8 1
0.402
Female 380 85.8 108 28.4 1.04 (0.94 -1.13)
Age group (n = 439)
Young adults 143 32.6 22 15.4 1
Middle-aged adults 210 47.8 75 35.7 0.001® 1.17 (1.09 — 1.26)
Elderly 86 19.6 25 29.1 1.12 (1.02-1.22)
Thoracic classification (n = 437)
Normal 402 92 110 27.4 1
0.386
Alteration 35 8 12 34.3 1.05(0.93-1.19)
Lumbar classification (n = 437)
Normal 362 82.8 102 28.2 1
0.811
Alteration 75 17.2 20 26.7 0.98 (0.91-1.07)
Overall posture classification (n = 437)
Normal 888 76.2 91 27.3 1
0.601
Alteration 104 23.8 31 29.8 1.02 (0.94 -1.11)

Note: @ Multivariate analysis of each variable in the model. Wald chi-square test. ® Statistically significant association of the variable in the
model (p < 0.05).

Table 3 - Results of association (x?) and prevalence ratios for variable posture changes and the following variables: BMI,

gender, and age group
(to be continued)

Postural alteration

Variable No. % No. % Y PR (Cl 95%)
BMI (n = 491)
Slim and normal 197 40.1% 52 26.4% 1
Overweight 165 33.6% 37 22.4% 0.399 0.98 (0.933-1.01)
Obese 129 26.3% 26 20.2% 0.97 (0.93-1.01)
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Table 3 - Results of association (x?) and prevalence ratios for variable posture changes and the following variables: BMI,

gender, and age group

(conclusion)

Postural alteration

Variable No. % No. % e PR (Cl 95%)

Gender (n = 527)

Male 95 18% 26 27.4% 1

Female 432 82% 94 21.8% 0e 0.98 (0.93 - 1.02)
Age group (n = 522)

Young adults 172 33% 4 23.8% 1

Middle-aged adults 244 46.7% 46 18.9% 0.032°  0.98 (0.94-1.01)

Elderly 106 20.3% 34 32.1% 1.04 (0.99 - 1.09)

Note: 2 Multivariate analysis of each variable in the model. Wald chi-square test. ® Statistically significant association of the variable in the

model (p < 0.05).

Discussion

The results are discussed in the following three
sections: (1) Prevalence of back pain and associated
factors, (2) Prevalence of disability and associated
factors, and (3) Prevalence of postural changes and
associated factors.

Prevalence of back pain and associated factors

The prevalence of back pain identified in this
research was high and of a similar level to that found
in a study by Schneider et al. (2005) (16), which
was independent of BMI classification. The asso-
ciation between BMI and pain in the lower back is
not well documented, although it can be speculated
that people with a high body mass tend to have an
excessively increased risk for pain as a result of
changed posture to offset additional body mass.
Nevertheless, the current evidence points to a con-
flict as to whether or not there is an association be-
tween lumbar pain and body mass. Leboeuf (2000)
(17) reported increased pain among obese subjects
while Tuzun et al. (1999) (18) and the present study
found no association between these variables. The
high prevalence of pain can be associated with other
factors related to the multiple of the same, as it is
subjective and depends not only on the biomechani-
cal factors related to overweight.

With regard to the presence of back pain related to
gender, there was a predominance of pain in female
subjects (86.6%) compared to males (66.3%), show-
ing a significant association between pain and gender
(Table 1). Similar results were found by Wynne-Jones
et al. (2008) (19). This can be explained by the fact
that women are subject to hormonal influences be-
cause they work double shifts and have a more fragile
state of health, a higher body fat percentage, lower
income, and less education than men.

Although the findings of this study have shown
that young and middle-aged adults had a higher prev-
alence of pain than the elderly, there was no statisti-
cally significant association between pain and age
groups (Table 1), which corroborates the findings of
Tuzun et al. (1999) (18). Pain in the lumbar region
has been referred to as the most common cause of ac-
tivity limitation in people younger than 45 years (19)
and the second most frequent reason for visits to the
doctor (20). Accordingly, it seems plausible that the
highest prevalence was found in the subjects belong-
ing to the age groups young and middle-aged adults
who are mostly likely to be working. Work stress has
been strongly associated with psychological factors
and the occurrence of back pain (16).

With regard to changes in the spine, the litera-
ture has not consistently demonstrated the existence
of an association between the presence of postural
misalignments and back pain (22-24). Visscher et
al. (2002) (23), like the present study, found no
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significant association between postural and mus-
culoskeletal pain. Nevertheless, with respect to the
lumbar spine, the results point to the existence of a
significant association (Table 1) between changes in
the lumbar spine and back pain, probably because of
the increased load in this region. Similar results were
also found by Christie et al. (1995) (24) where only
the most severe postural abnormalities presented
a significant increase in the incidence of pain (p <
0.05). The high prevalence of pain in the lumbar spine
(90.5%) may be related to the fact that the lumbar
region is the main section of the spine responsible for
the support of static and dynamic loads (25).

Prevalence of disability and associated factors

Obesity is empirically related to functional limita-
tions; however, its etiology and mechanical effects
are not fully elucidated. Among several, one pos-
sible explanation for this relationship lies in poor
postural stability (21), reduced range of motion, and
balance disorders (26). The results of this study show
that disability increases with increasing BMI, with
the highest prevalence found in obese (38.6%) and
overweight (23.9%) individuals, followed by slim/
normal (20.7 %) subjects. Nevertheless, the associa-
tion between disability and BMI (Table 2) does not
corroborate the results of Lucio et al. (2011) (27)
who found that values above normal BMI have no
association with functional capacity.

With regard to the relationship between disability
and gender, the present study found no significant as-
sociation between these variables (Table 2). Although
there is high prevalence of disability in women, there
is much disagreement on the matter, since the vari-
able failure seems to depend on other factors, such
as cardiopulmonary diseases, age, and BMI, and not
just gender.

Has been reported that in countries like the United
States, annual losses are close to 149 million days of
work, costing approximately $28 billion in lost pro-
ductivity (18). The main reason for the absence from
worKk is related to complaints of back pain, possibly
because it is the most common cause of activity limi-
tation in young people, i.e., those below 45 years of
age (19), thereby having implications for the labor
market. In this study, disability was significantly as-
sociated with age (Table 2) and was more common
among middle-aged subjects, followed by the elderly.

In part, these results are consistent with other studies
that relate increased age with a higher frequency of
disability (18).

Kyphosis is largely found in the elderly because
physical limitations alter the biomechanics of the
spine and functional limitations become evident
due to restrictive lung disease. In addition to being
a risk factor for falls, kyphosis is associated with
significant morbidity and mortality, which results
in the consumption of more healthcare resources by
elderly patients than those in any other age group
(28). Nevertheless, there is still controversy about
the influence of postural changes on functional dis-
ability despite, for example, the biomechanical stress
caused by kyphosis. Ettinger et al. (1994) (29), like
the present study (Table 2), found no association be-
tween changes in the thoracic spine and functional
disability.

Postural and functional limitations are not in-
evitable consequences of aging and therefore the
realization of preventive programs, the elimination
of risk factors, and the adoption of healthy lifestyle
habits are the determinants of healthy aging. Thus,
the 29.1% prevalence of disability found in the elderly
in this study can be explained by the aging process
itself, which has been linked to chronic diseases and
functional disability.

Prevalence of postural changes and
associated factors

The lack of a significant association between pos-
tural changes of the spine in individuals classified
with a high BMI (Table 3) confirmed the findings of
Lang-Tapiaetal. (2011) (22) and Youdas etal. (2006)
(30). On the other hand, some authors have suggested
that lordosis and sacral inclination are greater with
an increasing BMI, whereas other studies have found
that lordosis and kyphosis increase with age (2,4,18).

The lack of consensus hinders the establishment
of a pattern of relationship between an increase in
body mass and changes in spinal curvature. In this
sense, it is understood that further studies are needed
regarding this relationship. It is however also impor-
tant to be cognizant of methodological uniformity
because the disparities between the results of the
studies may be due to differences ranging from the in-
terpretation of the definition of overweight and obe-
sity to the instruments of curvature measurement,
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which often depend on the examiner's experience
and/or the validity of the assessment tool (concur-
rent validity and reproducibility). This results in
variability in the attainment of reliable data and the
characterization of the real postural condition of the
population in question.

The relationship between postural changes and
gender has not been established in this study (Table
3), unlike the results of Lang-Tapia et al. (2011) (22)
who found differences between men and women, i.e.,
more concavity in women and more kyphosis in men.
In general, the higher rate of lordosis in women is
explained genetically by the shape and positioning
of the pelvis (30).

Analysis by age group showed that there was a
higher prevalence of postural change in the elderly
(Table 3). In fact, given the passage of time coupled
with inactivity of the body, there is a reduced ability to
sustain a muscular body, which allows the accentua-
tion of spinal curves (31). Moreover, on its own, an
increased kyphosis angle over the years really does
seem to be a part of the natural aging process (22).

Limitations and practical implications

The main limitation of this study was the method
of measurement of spinal curvature, which depends
on the experience of the evaluators since it requires
palpation of some spinous processes. In contrast, it is
believed that the use of a Flexicurve to quantitatively
evaluate the most relevant curvature has led to sci-
entific studies that provide reliable data expressive
of a sample and determined by sample calculations.

Given the growing concern with the characteriza-
tion of body posture in children and adolescents, it
is also necessary to characterize posture over the
remaining lifecycles in order to gain a better un-
derstanding of the transformations that occur over
time in different age groups. If postural education
requirements are known, it would allow for greater
investment in targeted education. Armed with this
kind of knowledge, various programs grounded in
the traditional postural school methodology could be
created since education material regarding posture is
widespread in the literature. Demonstrative positive
results would not only provide physical improvement
for the participants, but also enhanced quality of life
for these individuals. Furthermore, this type of edu-
cational method has the advantage of being low cost

with minimal expenditure required on treatments
and reduced staff absences, which are otherwise a
consequence of postural complaints (32).

In short, musculoskeletal disorders of the spine,
especially back pain and postural changes, which
may result in reduced functionality, are important
public health problems; thus intervention strategies
should be formulated to control this morbidity. The
main practical implication of this study therefore lies
in the opportunity for the provision of subsidies for
the development of educational programs regarding
posture in order to minimize the prevalence of these
issues in the adult population with back pain.

In summary, the prevalence of back pain in this
study was 82.9%, and functional disability was pres-
entin 27.7% of subjects who had back pain. Postural
changes of the spine were present in 22.7% of sub-
jects, with the elderly having a higher prevalence
compared to the other age groups.,Back pain was
presentin all age groups and BMI categories, although
it was not associated with age or BMI. However, pain
was significantly associated with female gender.
Functional disability was associated with increased
BMI and age group in that middle-aged adults re-
ported greater disability in performing daily tasks.
Postural changes in the lumbar spine showed no as-
sociation with BMI and gender; however, they were
associated with back pain and age, with the elderly
being the most affected. These results maybe consid-
ered preliminary and should be used with caution by
healthcare providers wishing to offer postural educa-
tion at a primary healthcare level, especially those
focused on worker health. Nevertheless, the results
of this study will assist in the understanding of the
relationship between gender, age, and body mass and
spinal curvatures in the sagittal plane, as well as back
pain reported by the adult population.
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