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Abstract

Introduction: Flexibility is an essential component of physical aptitude that reduces the incidence of muscle 
distention and improves movement efficiency and posture. Objective: To analyze posterior chain flexibili-
ty and lower back pain (LBP) in farm workers from a city in western Santa Catarina state, Brazil. Methods: 
Quantitative and cross-sectional study conducted with 185 rural workers, average age of 44.24 (±10.83) years. 
The Rural Worker Health Questionnaire, containing individual issues related to work; sit and reach box, goni-
ometer, visual analog scale (VAS) and Oswestry and Roland-Morris questionnaires were used to evaluate pos-
terior chain flexibility, hamstring muscle length, pain and lumbar spine dysfunction, respectively. Flexibility 
was compared with the degree of dysfunction using one-way ANOVA followed by the Bonferroni post hoc test. 
Results: 181 (97.8%) workers reported LBP symptoms: 100% of the women and 95.2% of the men. The aver-
age Oswestry score was 7.09 (±8.25), Roland-Morris 1.22 (±1.63), and VAS 5.81 (±2.5). Average flexibility by 
the sit and reach test (SRT) was 23.91cm (±18.81); straight leg raise (SLR), 66° (±11.77) and popliteal angle 
123.21° (±12.45). There was a significant difference in the popliteal angle (p = 0.003) and SLR (0.001) when 
compared with the degree of dysfunction. Women showed significant differences in all tests; however, the post 
hoc test showed a significant difference only in the SRT (p = 0.013), and women with minimal dysfunction had 
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greater flexibility in relation to those with severe dysfunction. Conclusion: Self-reported LBP was severe and 
women with higher levels of dysfunction exhibited less posterior chain flexibility.

Keywords: Articular Range of Motion. Low Back Pain. Rural Population.

Resumo

Introdução: A flexibilidade é um componente essencial da aptidão física que reduz a incidência de distensão 
muscular e melhora a eficiência do movimento e postura. Objetivo: Analisar a flexibilidade da cadeia muscular 
posterior e dor lombar (DL) em trabalhadores rurais de um município do Extremo Oeste Catarinense. Métodos: 
Pesquisa quantitativa e de corte transversal com 185 trabalhadores rurais, idade média de 44,24 (±10,83) anos. 
Utilizou-se questionário contendo questões relacionadas ao trabalho; Banco de Wells, goniômetro, escala visual 
analógica da dor (EVA), questionário Oswestry e Rolland-Morris para avaliação da flexibilidade da cadeia poste-
rior, comprimento muscular de isquiotibiais, dor e disfunção da coluna lombar, respectivamente. A flexibilidade foi 
comparada com o grau de disfunção por Anova One-Way seguida do teste post hoc de Bonferroni. Resultados: 181 
(97,8%) trabalhadores relataram algum sintoma de DL: 100% das mulheres e 95,2% dos homens. Média do escore 
Oswestry: 7,09 (±8,25); Roland-Morris, 1,22 (±1,63); EVA, 5,81 (±2,5). Flexibilidade média pelo Banco de Wells 
(FBW): 23,91cm (±18,81); teste de elevação da perna retificada (TEPR), 66° (±11,77) e ângulo poplíteo 123,21° 
(±12,45). Houve diferença significativa no ângulo poplíteo (p = 0,003) e TEPR (0,001) quando comparados com o 
grau de disfunção. As mulheres apresentaram diferença significativa em todos os testes realizados, no entanto, no 
teste post hoc, houve diferença significativa apenas na FBW (p = 0,013), sendo que mulheres com grau de disfunção 
mínima apresentaram maior flexibilidade em relação às com disfunção severa. Conclusão: A DL autorreferida foi 
alta e as mulheres com maior grau de disfunção apresentam menor flexibilidade da cadeia posterior.

Palavras-chave: Amplitude de Movimento Articular. Dor Lombar. População Rural.  

Introduction

Flexibility is considered the absolute range of move-
ment of a segment and is an essential component of 
physical aptitude that improves movement efficiency, 
reduces the incidence of muscle distention and enhanc-
es posture (1). It is also related to the extensibility of 
musculotendinous units that cross a joint, based on their 
ability to deform and relax to the movement (2). 

Muscle strength and flexibility are frequently re-
lated to lower back pain, especially when there is 
ischiotibial or iliotibial band retraction or abdomi-
nal and erector spinae muscle weakness. Moreover, 
physiological changes that occur in the musculoskel-
etal system during the aging process reduce torso 
muscle flexibility and strength, in addition to chang-
ing posture and the nutrition of intervertebral discs, 
cartilage, bones and ligaments, which may predispose 
individuals to a higher incidence of pain (1). 

Back pain affects 60 to 80% of individuals at some 
time in their life, but is more frequent between the 

ages of 25 and 60 years (average 40 years), with a 
greater incidence in women (1). Lower back pain is 
common in women, primarily in the postmenopausal 
period, due to the changes that occur in this phase, 
higher fat concentration and lower lean mass (3).

Among the subjects with the greatest risk for low-
er back pain and musculoskeletal disorders are rural 
workers, since their daily activities involve physi-
cal effort and exhausting postures, where lifting and 
transport of heavy loads, prolonged and repeated 
bending of the spine, and repetitive movements are 
risk factors for sustaining injury (4, 5).

Barrero et al. (6) estimated the prevalence of 
self-reported lower back pain and assessed the as-
sociation between physical exposure and lower back 
pain in a rural Chinese population of 13,965 men and 
women aged between 25 and 64 years. The authors 
found a high prevalence of lower back pain in the 
last year (64%), more prevalent in women of all age 
groups. Moreover, working under moderate or heavy 
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of rural workers of both sexes, aged between 18 and 
59 years, who were actively employed in 2014. The 
sample was estimated at 338 workers, based on the 
number of individuals in the intended age range en-
rolled in DATASUS (15) in the base year 2012, with a 
95% confidence level and 5% sampling error.

Excluded from the study were workers outside 
the stipulated age range, those who did not work in 
agriculture, who were not located at home in three 
attempts or who declined to participate in the study. 
The final sample was composed of 185 rural workers.

Data collection involved application of the Faria 
rural worker health questionnaire (16), specifically 
the section with questions regarding the sociodemo-
graphic and occupational status of the workers. Next, 
two other instruments related to lower back pain were 
applied: The Oswestry Disability Index (ODI), which 
evaluates the presence of low back pain and the Roland 
Morris questionnaire, which assesses physical disabili-
ties, in addition to the visual analog scale for pain. 

The ODI is composed of 10 sections that describe 
pain or limitations resulting from lumbago. Each sec-
tion has six items that describe an increasing degree of 
severity, zero indicating little or no pain or functional 
limitation and five extreme pain and/or limitation. The 
total score is obtained by adding the number of points 
from each section, with a maximum score of 50. The 
percent of pain and/or limitation is obtained by multi-
plying the score by 2, which represents the maximum 
pain level perceived by the patient. Based on this score, 
the degree of dysfunction is classified as minimal (from 
zero to 20 points), moderate (from 21 to 40 points) or 
severe (more than 41 points) (17). 

The Roland Morris questionnaire is a simple, fast 
and easy-to-calculate measure of self-reported physi-
cal disability for patients with back pain. It contains 
24 items scored zero (no) or one (yes), with the total 
ranging from zero (suggesting no disability) and 24 
(severe disability) (18-20).

The visual analog scale (VAS) is a simple assess-
ment consisting of a graduated scale on a 10 cm-long 
horizontal line with faces depicting different expres-
sions that correspond to a score from zero, or no pain, 
to ten, representing unbearable pain.

The flexibility test was then applied to the poste-
rior chain and ischiotibial muscles. 

Posterior chain flexibility was obtained by ante-
rior flexion of the torso on a Sanny sit and reach box®. 
From a sitting position over the ischia, with knees com-
pletely extended, ankles dorsiflexed and soles of the 

physical stress and previous or current exposure to 
vibration were positively associated with lower back 
and other related musculoskeletal pain.

A systematic review of 41 studies on current estimates 
of lower back pain and risk factors associated with its 
emergence suggests that the incidence is similar in com-
munity and professional environments, irrespective of its 
definition. The risk factors related to primary or transi-
tory lower back pain were physical and psychosocial (7). 

Brazil has regions with predominantly agricultural 
activities and in the western portion of Santa Catarina 
state specifically, there is a prevalence of family farming, 
due to the presence of agro-industries. In this respect, 
there are no specific studies on flexibility and lower back 
pain in rural workers, and the results of those on similar 
topics are contradictory. Ferreira et al. (8) found that the 
prevalence of back pain in 972 adults aged between 20 
and 69 years, residing in the city of Pelotas, Rio Grande 
do Sul state, was 63.1%. The lower back region was the 
most cited (40%), and women and self-perception of 
poor health were the variables associated with back pain. 

Mangini and Pivetta (9) demonstrated that ischio-
tibial muscle shortening is present in 80% of the 20 
patients with lower back pain complaints. However, 
Taechasubamorn et al. (10) report that there is no 
relationship between flexibility and lower back pain, 
while other studies found that flexibility interferes 
negatively in some aspects, or causes greater risk for 
chronic lower back pain (11, 12). Studies that tested 
intervention protocols demonstrated that improved 
flexibility is one of the factors related to decreased 
lower back pain symptoms (13, 14).

Considering the aforementioned aspects, the pres-
ent study aimed to analyze posterior chain muscle 
flexibility and lower back pain in rural workers of 
an agricultural community in western Santa Catarina 
state, as well as characterize the types of physical 
activity, determine the degree of dysfunction and 
related disorders and compare posterior chain and 
ischiotibial flexibility with the degree of dysfunction 
in workers in general and by sex.

Methods 

This is a quantitative-observational study with a 
cross-sectional design, conducted in the municipality 
of Caxambu do Sul, with a population of 4559 inhabit-
ants, whose demographic characteristic is predomi-
nantly rural. The target population was composed 
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were of Italian descent, and 162 (87.6%) were mar-
ried. The mean number of years of schooling was 
7.41 (±3.15), ranging between 1 and 16 years, and 
the mean time they lived in a rural environment was 
28.77 (±14.5) years. 

With respect to tasks performed on the property, 
working in the garden (51.4%) was reported more by 
women (93.1%), while working in the fields (30.8%) 
was more common in men (66.7%). Only 2.7% of 
the subjects took care of animals, showing that the 
predominant activity was agriculture, given that the 
remaining tasks reported were related to the main-
tenance and repair of farm machinery.

In regard to lower back pain, nearly all the farm 
workers (97.8%) reported some low back pain, 100% 
of the women and 95.2% of the men. A total of 48.6% 
exhibited disability, according to the Roland Morris 
questionnaire; however, it was minimal, with scores 
ranging between 1 and 8 points on a scale of 24.

Table 1 shows the means and standard devia-
tions of flexibility and self-reported lower back 
pain of rural workers on the ODI, Roland Morris 
and Visual Analog Scale (VAS), as well as the de-
gree of dysfunction, as classified by the Oswestry 
Disability Index.

A comparison between both ischiotibial and pos-
terior chain flexibility and the degree of dysfunction 
showed a statistically significant difference in the 
popliteal angle and the straight leg raise test (p = 
0.003 and 0.001 respectively). (Table 2) 

However, the post hoc test revealed a statistically 
significant change between workers who reported 
a minimal degree of dysfunction and those with a 
moderate level (p = 0.015), that is, the former exhibit 
greater flexibility, albeit lower than expected. 

With respect to the straight leg raise test, which 
also assesses ischiotibial muscles, the workers who re-
ported a minimal degree of dysfunction differed from 
those with a moderate or severe level (p = 0.023 and 
0.016, respectively), the last two groups exhibiting less 
flexibility than workers with mild dysfunction. 

A comparison between flexibility and the degree 
of dysfunction in male and female workers showed a 
statistically significant difference in women in all the 
tests (Table 3). However, a comparison of degree of 
dysfunction in the post hoc test showed a statistically 
significant difference between female workers with 
minimal dysfunction and those with a severe level  
(p = 0.013), only in sit and reach flexibility.

feet resting on the box, subjects bend their torso up to 
the limit of its range of motion, sliding their toes along 
the ruler of the sit and reach box. The total distance 
reached represents the total flexibility achieved. The 
mean of three attempts is considered (21-23).

Ischiotibial flexibility was obtained by applying the 
muscle length tests using a Carci goniometer ®, measur-
ing the popliteal angle, and the straight leg raise test. 

The popliteal angle was measured with the subject 
in the horizontal dorsal decubitus position, the hip of 
the lower limb to be tested flexed at 90o, the contralat-
eral limb in complete extension on the floor or exami-
nation table, without bending the knee and hip. Next, 
the knee of the limb to be tested was actively extended, 
with the ankle and foot relaxed, up to the maximum 
point in which the subject did not compensate with 
the spine or contralateral limb (24). The measure was 
taken three times to obtain the final average. According 
to Porter (25), the measure is considered normal when 
it is between 165o and 180o of range of motion (ROM). 

The straight leg raise test was conducted with 
the subject in dorsal decubitus, lower limbs extend-
ed and lumbar spine and sacrum against the table. 
Maintaining the initial position, the participants flexed 
their hip with the knee extended to the maximum 
(leg raise), with no compensations. An angle of ap-
proximately 80o between the tables and flexed hip was 
considered normal range of ischiotibial length (26). 

Data analysis was conducted using the SPSS 20.0 
program, starting with descriptive statistical analysis 
of the variables under study. Next the homogeneity test 
of quantitative variances was applied using the Levene 
test. Mean ischiotibial flexibility and posterior chain 
values were compared in the three groups, based on the 
degree of dysfunction obtained on the ODI, for all the 
workers, using one-way analysis of variance (One-way 
ANOVA), followed by the Bonferroni post hoc test. The 
same test was used separately to compare the groups 
composed of men and women. Statistical significance 
was considered for p < 0.05.

The study was approved by the Unochapecó 
Human Being Research Ethics Committee, under pro-
tocol 156/14, in compliance with Resolution 466/12 
of the National Health Council. 

Results 

Of the 185 rural workers assessed, 84 (45.4%) 
were men and 101 (54.6%) were women; 172 (93%) 
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Table 1 - Means and standard deviations of flexibility tests, lower back pain reported by rural workers, and degree of 
lumbar dysfunction

Variables
Total

(n = 185)
M (± SD)

Male
(n = 84)
M (± SD)

Female
(n = 101)
M (± SD)

Popliteal angle (°) 123.21 (12.45) 124.08 (11.87) 122.48 (12.93)
SLRT (°) 66.00 (11.77) 66.67 (12.13) 65.45 (11.49)
SRT (cm) 23.91 (18.81) 25.52 (27.70) 22.58 (3.18)
Oswestry 7.09 (8.25) 6.18 (7.83) 7.84 (8.54)
Roland Morris 1.22 (1.63) 1.13 (1.58) 1.30 (1.67)
VAS 5.81 (2.50) 5.57 (2.49) 6.01 (2.50)

Owestry Degree of 
dysfunction

Total
(n = 185)
M (± SD)

Male
(n = 84)
M (± SD)

Female
(n = 101)
M (± SD)

Minimal 145 (78.4) 68 (81) 77 (76.2)
Moderate 28 (15.1) 13 (15.5) 15 (14.9)
Severe 12 (6.5) 3 (3.6) 9 (8.9)

Note: M: mean; SD: Standard deviation; SLRT: straight leg raise test; SRT: sit and reach test; VAS: Visual analog test for pain.

Table 2 - Mean ischiotibial and posterior chain flexibility according to the degree of flexibility of workers (one-way ANOVA)

Degree of 
dysfunction

Variable

Minimal
(n = 145)
M (± SD)

Moderate
(n = 28)
M (± SD)

Severe
(n = 12)
M (± SD)

p Levene

Popliteal angle (°) 124.81 (12.79) 117.68 (10.04) 116.67 (6.85) 0.003* 0.270
SLRT (°) 67.59 (11.67) 61.25 (9.96) 57.92 (11.37) 0.001* 0.521
SRT (cm) 24.71(21.15) 21.47 (2.81) 19.97 (2.18) 0.536  0.728

Note: M: mean; SD: Standard deviation; SLRT: Straight leg raise test; SRT: Sit and reach test; p: significance level. *p < 0.05; Levene: Homogene-

ity of variance test. 

Table 3 - Assessment of posterior chain flexibility according to the degree of dysfunction in men and women workers (one-
way ANOVA

Gender
Degree of 

dysfunction/
Variable

Minimal
(n = 145)
M (± SD)

Moderate
(n = 28)
M (± SD)

Severe
(n = 12)
M (± SD)

p Levene

Female
(n = 101)

Popliteal angle(°) 124.35 (13.39) 116.33 (11.09) 116.67 (5.59) 0.031* 0.245
SLRT (°) 67.08 (11.57) 61.33 (10.60) 58.33 (8.29) 0.030* 0.423

SRT (cm) 23.13 (3.07) 21.31 (3.22) 20.01 (2.23) 0.004* 0.465

Male
(n = 84)

Popliteal angle(°) 125.34 (12.16) 119.23 (8.86) 116.67 (11.55) 0.128 0.654
SLRT (°) 68.16 (11.84) 61.15 (9.61) 56.67 (20.82) 0.054 0.208
SRT (cm) 26.51(30.73) 21.67 (2.35) 19.87 (2.50) 0.798 0.731

Note: M: mean; SD: Standard deviation; SLRT: Straight leg raise test; SRT: Sit and reach test; p: significance level. *p < 0.05; Levene: Homogene-

ity of variance test.
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Discussion

It was observed that both men and women re-
ported moderate pain on the VAS, with a mean of 5.81 
(±2.50). The frequency of self-reported lower back 
pain was high (97.8%), with only 4 workers (2.2%) 
reporting no pain. 

Cho et al. (27) determined the prevalence of low 
back pain in 4,181 residents of a rural community 
in South Korea aged between 40 and 79 years, and 
found an accumulated prevalence of lower back pain 
of 61.3%, and higher in women. 

Melo Filho et al. (28) revealed that the percent of 
lower back pain in 108 individuals (17 men and 91 
women) between 18 and 30 years of age was 20%, 
18.68% in the women and 29.41% in men. The mean 
Roland-Morris score was 3.77 and mean pain score 
3.32, that is, a low impact on functionality and self-
reported pain in the lumbar spine. 

Mascarenhas and Santos (29) assessed pain and 
functional capacity in 17 individuals with chronic 
lumbago in Jequié, Bahia state. The authors found that 
70.6% of subjects reported intense pain and, accord-
ing to the Roland-Morris questionnaire, 23.5% were 
classified as having functional disability. Another 
study with 117 patients with chronic back pain from 
three health facilities in São Paulo state, found a 65% 
disability prevalence, 80.7% being moderate to se-
vere (30). 

Stefane et al. (31) assessed perceived pain, disabil-
ity and quality of life in 97 individuals with chronic 
lower back pain. The study applied the Roland-
Morris questionnaire, visual analog scale for pain and 
Whoqol Bref for quality of life. Mean disability was 
14.4, pain intensity at the time of the interview 5.4, 
and quality of life 48.1 points. The physical quality 
of life domain was the most compromised, with 44.1 
points. A strong association was observed between 
disability and the physical quality of life domain, 
indicating that disability has a negative impact on 
the quality of life of these individuals suffering from 
chronic lower back pain.

The results of self-reported pain in the present 
study are higher than those obtained by the afore-
mentioned authors (6, 27-31). The Roland Morris 
disability findings were lower than those of other 
studies (28, 30, 31). With respect to pain assessment, 
the mean results were similar to those reported by 
Stefane et al. (31) and higher than those of Melo Filho 
et al. (28). Although the present study did not assess 

or associate quality of life, this variable could be in-
vestigated in the rural working population.

The type, duration and overload of work may 
interfere in the self-report and occurrence of pain. 
Meucci et al. (32) assessed the prevalence of work 
limitations caused by lower back pain in agricultural 
workers employed in tobacco farming and concluded 
that the tasks they were forced to abandon with the 
greatest frequency are those that make greater de-
mands on the musculoskeletal system, such as carry-
ing leaves, transplanting seedlings, stacking firewood 
and harvesting bottom leaves. In this respect, studies 
that relate the type of function to pain in different 
cultures and countries are needed, in order to orga-
nize prevention programs according to each situation.

Although rural workers perform different tasks 
in their daily routine and are characterized as active 
individuals, these activities often involve bent-over or 
prolonged sitting postures, or demand intense physi-
cal effort without adequate muscle flexibility, espe-
cially in the posterior chain, which may predispose 
individuals to retractions, resulting in pain. 

In a study by Taechasubamorn et al (10), mean 
ischiotibial flexibility, obtained by the straight leg 
raise test, was 90.36° (± 10.41) for a group of rice 
growers with chronic lower back pain and 89.15°  
(± 8.17) in healthy farm workers, while lumbar mus-
cle flexibility was 16.93 cm (± 6.19) and 15.52 cm 
(± 6.92), respectively. The present study obtained 
different results from the abovementioned investiga-
tion, whereby ischiotibial flexibility on the straight 
leg raise test was lower (66° ± 11.77) and lumbar 
muscle flexibility on the sit and reach test higher 
(23.91 ± 18.81 cm). Although these parameters show 
no statistically significant difference in the study by 
Taechasubamorn et al. (10), the present investigation 
found a significant difference for ischiotibial flexibil-
ity, where higher degrees of dysfunction are related 
to lower mean flexibility levels, especially in women. 

Another study revealed that patients with low back 
pain have less ischiotibial flexibility, due to greater 
muscle stiffness. Furthermore, the decreased tolerance 
to stretching is related to real mechanical restriction 
and not self-reported behavior measures of pain, such 
as the Oswestry disability index, visual analog scale, 
overall health status and well-being (33). 

More studies are needed on the relationship be-
tween flexibility and lower back pain, and the mea-
sures adopted to assess this pain should be more 
objective and monitored in the short, mid and long 
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term, in order to determine whether there is an as-
sociation with spinal problems and other musculo-
skeletal disorders.

The fact that the findings of this study in terms of 
pain intensity differed from the scores reported on 
the pain/dysfunction index and disability question-
naires raises questions regarding how rural workers 
deal with pain in their daily tasks and whether they 
are resistant to it, since there is normally no one to 
assume or share the physical demands of their daily 
activities, and they may feel that pain does not pre-
vent them from performing certain tasks. 

  
Conclusion

Most of the rural workers in this study were wom-
en, married, of Italian descent, residing for more than 
20 years in a rural environment, and predominantly 
involved in agricultural activities. The percent of self-
reported lower back pain was high (97.8%), and there 
was a significant change between flexibility and de-
gree of dysfunction, predominantly in women, with 
lower flexibility levels related to a higher degree of 
dysfunction. 

More studies are needed with the rural popula-
tion to investigate parameters other than flexibil-
ity, such as torso, abdominal and lower limb muscle 
strength, in addition to quantifying physical activities 
so that the results obtained can help in providing 
adequate preventive and therapeutic measures for 
this population. 
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