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Introduction
In 2000, a European Community working group met with 

the phenomenon of acute undetected pain in the lumbar spine. 
Experts from almost all countries in the European zone took 
place in this meeting, to identify potential harmful factors, to 
establish a framework for prevention and to formulate guide-
lines for the treatment of LBP among the field’s professionals. 
In the results, the working group made widely known the poor 
association of the LBP feeling in connection to the radiograp-
hic diagnosis, as it often did not coincide with the pain in the 
particular area of the patient. It also included guidelines for 
exercise as a mean of preventing and of reducing LBP during 
its chronic phase. Advices were also given on what kind and at 
which intensity of exercise is appropriate. 

LBP defined as the pain followed by concomitant discom-
fort, located between the lateral and the lower gluteus folds 
(Haryono, Kawilarang, & Prastowo, 2019). Acute LBP defined 
as the one lasts less than 6 weeks, sub acute the one between 
6-12 weeks, while for more than 12 weeks characterized as 
chronic. Pain divided in two categories according to the causal 
risk factors. Red-flag sign defined the group who has predis-
posing factors to experience LBP. This category includes ages 
under 25 and over 55 years, recent history of violent trauma, 

steadily worsening non-mechanical pain (not receding with 
bedtime), chest pain, malignant tumor medical history, pro-
longed use cortisone, unexplained weight loss, and various 
other factors of minor importance (Waddell, Feder, McIntosh, 
Lewis, & Hutchinson, 1998). The yellow-flag sign refers to se-
condary risk factors for LBP. Participants according to their 
working group stated that, work satisfaction, emotional issues 
(stress, depression, etc.), pain management, and low levels of 
exercise are factors that cause chronic LBP (Kendall, Linton, 
& Main, 1997).

The cost of any form of LBP evaluated as GDP percenta-
ge. In Finland, the total cost reaches 0.8% (Heikki, 2002), in 
the Netherlands 1.7% (Van Tulder, Koes, & Bouter, 1995), in 
Sweden 1.7% (Nachemson, 1991), in the United States is 2.2% 
(Frymoyer & Cats-Baril, 1991) of the GDP’s of each country. 
UK has the highest numbers of back pain related absenteei-
sm in the EU, nearly 10 million workdays were lost to back 
pain in 2014, (Miller, 2014), where the cost also reaches 2% of 
GDP (Maniadakis & Gray, 2000), agreed with survey results 
presented shown that 75-85% of absenteeism were due to back 
pain (Andersson, 1999; Waddell et al., 1998). Artur (2014), un-
derline that LBP is the leading cause of disability for most of 
countries in Europe, North Africa and a part of Latin America. 
The majority of researches have so far not addressed LBP issues 
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in municipal sports programs, except one research which de-
alt with this kind of issues (Kosmas, Marmara, & Stergioulas, 
2008).

The risk factors for back pain emerged through surveys are, 
age (Bailey, 2009), body mass index (Heliövaara, 1989), and 
childbirth (Bailey, 2009). There is a clash about smoking as a 
risk factor for LBP. Some studies have shown LBP is associated 
with cigarette smoking (Heliövaara, Mäkelä, Knekt, Impivaara, 
& Aromaa, 1991; Liira, Shannon, Chambers, & Haines, 1996), 
while others have not shown a relationship (Smedly, Egger, Co-
oper & Coggon, 1995; Leboeuf-Yde, Kyvik, & Bruun, 1998).

Four factors were used establishing four research hypot-
heses as the base of the research. A) Body Mass Index (BMI). 
The higher the BMI the highest the LBP intensity (Spyropo-
ulos et al., 2007). B) Childbirth. LBP intensity in women with 
childbirth is higher than those who have not (Bailey, 2009). C) 
Smoking. There is a connection of Smoking factor and LBP 
and D) Metabolic Equivalent (MET). Too high or too low 
physical activity levels deteriorate LBP (Lallukka et al., 2017). 
The purpose of this study was to outline the profile of the wo-
men participating in municipality sports programs, suffering 
from LBP. Based upon the profile and in relation with the inde-
pendent variables, new guidelines for renewed physical activi-
ty municipality programmes could be created concerning the 
special needs of the population, contributing in better health 
and fitness results of the participants, and acting as factors for 
avoiding and reducing the risk of LBP evolvement.

Methods
Since January 2009, female Municipality Sports Programs 

participants from the municipalities of the region of Attica, 
Greece, asked to fill in a pen and pencil questionnaire with 
three parts; first the demographic questionnaire, second the 

LBP severity questionnaire and third the activity evaluation 
in METs questionnaire. There was a written consent for their 
participation. The selection of the Municipalities based on the 
separation of the Prefecture of Athens into four (4) regional 
areas: central, eastern, southern and western (Athens Prefe-
cture, 2008). Four (4) Municipalities selected from each re-
gional sector. In each area, the most populated municipality, 
the less populated and two municipalities with random sam-
pling selected for the survey (Thomas & Nelson, 2003). From 
the 635 fully answered and returned questionnaires, only 131 
(20.7%) declared their LBP suffering and only these selected 
as participants. To assess the intensity of pain and the effect 
of the variables, descriptive statistics, t tests for independent 
samples and ANOVA independent sample carried out.

The mean values of the responses of the participants (de-
pendent variables) compared with the independent variables 
(age, smoking, educational level, etc.). Data were analyzed 
using SPSS version 17.0 statistical software for Windows 
(SPSS, Inc., Chicago, IL, USA). The results presented as me-
ans (M) and Standard Deviations (SD), or as percentages. 
For continuous variables, the significance of the differences 
between the groups analyzed using one-way analysis of va-
riance followed by post hoc comparisons within dependent 
samples t-test, and for categorical variables using Tukey cri-
terion.

In a sample of 635 women, 131 (20.7%) reported LBP. The 
average age of women participating was at M = 51 ± 12.12 ye-
ars (Table 1). This means that the average age of participation 
in the municipal programs is about fifty-one years (M=51), 
(S.D. = 12.11) with an age range from min = 17 to max = 67 
years. Our research, however, focused on those with LBP. On-
ly the 131 participants declared LBP to investigate the demo-
graphic and habitual independent variables.

Table 1. The somatometric and demographic characteristics (mean values - 
standard deviations) of the participants in the present study (n = 131)

M (n)= 131 S.D.
Age 41 1.10

Weight(kg) 70.61 0.71
Height(m) 1.67 0.005

BMI (kg/m2) 25.31 3.44

Body weight of participants (N = 131), was 70kg (M = 70.61 
± 0.71kgr) (min = 47 - max = 97), while their height 1.67m (M 
= 1.67m ± 0.005) (min = 1.50 - max = 1.84). A percentage of 
81.7% of the values are concentrated in the area of 1.50-1.71m. 
These variables combined provide the Body Mass Index (BMI). 

Since January 2009, female Municipality Sports Programs 
participants from the municipalities of the region of Attica, 
Greece, asked to fill in a pen and pencil questionnaire with 
three parts; first the demographic questionnaire, second the 
LBP severity questionnaire and third the activity evaluation 
in METs questionnaire. There was a written consent for their 
participation. 

LBP severity evaluated with the ‘Grading the severity of 
chronic pain’ questionnaire (Von Korff, Ormel, Keefe, & Dwor-
kin, 1992). The questionnaire consists of eight questions (Q). Q1 
How would you rate six months before your pain in the middle 
on a scale from 0 to 10 where 0 = no pain and 10 = the worst 
possible pain, q2 How would you currently rate your pain in the 
middle on a scale from 0 to 10 where 0 = no pain and 10 = the 

worst possible pain?,  q3 In the last six months, how intense 
was the worst back pain you felt on a scale from 0 to 10 where 
0 = no pain and 10 = the worst possible pain?,  q4 In the last six 
months, and on average, how severe was the waist pain you felt 
on a scale from 0 to 10 where 0 = no pain and 10 = the worst po-
ssible pain, q5 For how many days, in the last six months, have 
you abstained from your usual activities (work, school, home, 
sports) because of back pain? Abstinence days, q6 In the last six 
months, how has the pain acted in the middle of your everyday 
activities on a scale from 0 to 10 where 0 = no effect and 10 = 
impossible to do any activity?, q7 In the last six months how has 
your ability to participate in creative / social / family activities 
changed due to pain in the middle on a scale from 0 to 10 where 
0 = no change and 10 = tremendous change?, and q8 In the last 
six months, how much pain has in the middle of your ability 
to work (including homework) on a scale of 0 to 10 where 0 
= no change and 10 = huge change?. Participants report some 
observations they made about pain. For each observation they 
put a circle in a number from 0 to 6 to indicate whether their 
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physical activities such as crouching, weight lifting, walking, 
driving, sports affect or could affect their LBP at this time (0: 
absolutely disagree, 6: absolutely agree). For the evaluation of 
the activity of each participant in METs we used the questio-
nnaire of Kriska and Caspersen (1997), which has been tran-
slated in Greek language in 2011 (Marmara, Papacharalam-
bous, Kouloulias, Maridaki, & Baltopoulos, 2011).  Physical 
exercise indices are expressed as energy expenditure variables 
per day or per week, and are usually given as calories per day 
(kcal / day) or as metabolic equivalents per day (MET / day). 
In various studies, physical activity is often categorized ac-
cording to its type and intensity. Physical exercise habits are 
measured in the form of frequency and duration of physical 
activity. The types of physical exercise used in most studies 
include physical activity during working, leisure time, home 
routine, family care, etc. The intensity of physical activity re-
presents the metabolic cost required to carry out the effort. 
Often effort is measured in MET units. A MET is the meta-
bolic cost corresponding to the basal metabolism and equates 
to 4,184 kJ / kg / h, the energy spent in the sitting position or 
else with 3.5 ml of oxygen consumed per kg of body mass per 
minute, which is about 1 kcal / kg / h.

Results
The BMI groups defined as < 25 for normal body weight, 

= 25-30 for overweight, and > 30 for obese (Mimic, Vuki-

cevic, & Vujacic, 2019). BMI’s results show that most of the 
participants are within the limits of normal body weight. The 
average (M = 25.2) is slightly above the woman’s normal body 
weight limit (min = 18 & max = 35) and 30% has exceeded 
the accepted value [(Q5) F (2.128) = 3.1, p < 0.05, F (2.128) = 
3.93, p < 0.05, F (2) (2,128) = 5.87, p < 0.05, F (2.128) = 3.09, 
p < 0.05 respectively]. For the rest of the questions no statisti-
cally significant differences observed (p < 0.05, see Table 2).

Tukey post hoc analyzes for statistically significant diffe-
rences showed that for Question 12c “In the last six months, 
how intense the worst LBP that you have felt”, 25-30 group 
(M = 3.63 ± 0.91) had a statistically significant difference wi-
th those who had MM. 31 < (M = 2.9 ± 0.55) on pain inten-
sity in the last six months. For Question 12f “In the last six 
months, how much pain has affected the LBP in your day-
to-day activities” 0.31 < (M = 3.64 ± 1.53) had a statistically 
significant difference with those who had MM. 25-30 (M = 
4.81 ± 1.63) and 0-24 (M = 4.65 ± 1.40) on the effect of pain 
in the last six months on daily activities. For Question 4 (Q4) 
“I should not do activities that could aggravate my pain”, 0-24 
(M = 5.32 ± 1.54) there was a statistical difference with tho-
se having MM. 31 < (M = 4 ± 1.69) for activities that could 
exacerbate pain.

While for Question 5 (Q5) “I cannot do activities that 
would make my pain stronger”, there were no statistically si-
gnificant differences between women of different BMIs.

Table 2. Descriptive table ANOVA BMI p < 0.05

Question Sum Square df Mean Square F p
que12a Groups 1.554 2 .777 .543 .582

Error 183.179 128 1.431
Total 184.733 130

que12β Groups 4.164 2 2.082 1.257 .288
Error 212.065 128 1.657
Total 216.229 130

que12c Groups 6.594 2 3.297 3.100 .048*
Error 136.109 128 1.063
Total 142.702 130

que12d Groups 2,368 2 1,184 1,078 .343
Error 140,548 128 1,098
Total 142,916 130

que12e Groups 2.882 2 1.441 .391 .677
Error 472.035 128 3.688
Total 474.916 130

que12f Groups 17.709 2 8.855 3.933 .022*
Error 288.199 128 2.252
Total 305.908 130

que12g Groups 5.196 2 2.598 1.858 .160
Error 178.972 128 1.398
Total 184.168 130

que12h Groups 5.641 2 2.820 1.794 .170
Error 201.260 128 1.572
Total 206.901 130

Q1 Groups 13.579 2 6.789 2.512 .085
Error 345.963 128 2.703
Total 359.542 130

Q2 Groups 1.244 2 .622 .327 .721

(continued on next page)
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The percentage of the participants who had given childbirth 
was 75.6%, and of those without childbirth were 24.4% (Table 3). 
This is indicative of the participation of women with children in 

Primary Sports Programs where they are highly opposed to tho-
se without children. For this categorical variable (as for smoking 
variable) t tests for independent samples performed.

(continued from previous page)

Question Sum Square df Mean Square F p
Error 243.305 128 1.901
Total 244.550 130

Q3 Groups .419 2 .210 .089 .915
Error 300.375 128 2.347
Total 300.794 130

Q4 Groups 27.555 2 13.778 5.875 .004*
Error 300.170 128 2.345
Total 327.725 130

Q5 Groups 19.468 2 9.734 3.093 .049*
Error 402.777 128 3.147
Total 422.244 130

Q6 Groups 10.556 2 5.278 2.487 .087
Error 271.688 128 2.123
Total 282.244 130

Table 3. The categorical variables (child – smoking - if there is a midwife - if there 
is a back pain) in absolute numbers and percentages. (n = 131).

n=131 NO % YES %
Children 32 24.4 99 75.6
Smoking 95 72.5 36 27.5

Operation 131 100 0 0

In the control t panel (Table 4) we can observe that in fo-
ur questions (Question 12d, Question 4 (Q4), Question 5 (Q5), 
Question 6 (Q6)) there are statistically significant differences [t 
(129), p < 0.05], t (129) = -2.27, p < 0.05, t (129) = -3.97, p <0.05, 
t (129) = -2.29, p < 0.05, respectively. For the remaining questi-
ons, no statistically significant differences (p < 0.05, see Table 
4) observed. The above statistical check implies that the highest 

average of LBP within the last six months it was intense for those 
who had children compared with those who did not have (Que-
stion 12d). At the same time, childless participants seem to be 
more determined to engage in activities that would exacerba-
te their pain (Question Q4, Question Q5), and they think that 
sport reduced LBP. (Question Q6).

Table 4. Mean values, standard deviations, control t and statistical significance in women 
with children (N1 = 131) and without children (N2 = 504) in questions p < 0.05

Question Children No Children t test Sign.
que12α 3.51±1.11 3.50±1.41 0.062 0.950
que12b 3.64±1.10 4.31±1.67 -2.595 0.011
que12c 3.55±1.00 3.40±1.18 0.699 0.486
que12d 3.79±.89 3.06±1.29 3.605 0.000*
que12e 3.68±1.87 3.40±2.02 0.721 0.472
que12f 4.66±1.45 4.31±1.74 1.137 0.258
que12g 2.79±1.17 2.34±1.18 1.895 0.60
que12h 3.95±1.27 3.75±1.21 0.816 0.416

Q1 4.79±1.57 4.21±1.86 1.726 0.087
Q2 3.66±1.28 3.87±1.62 -0.746 0.457
Q3 4.12±1.43 4.15±1.79 -0.113 0.910
Q4 4.77±1.51 5.50±1.70 -2.272 0.025*
Q5 3.80±1.68 5.18±1.78 -3.972 0.000*
Q6 3.97±1.52 4.65±1.18 -2.294 0.023*

The majority of the participants do not smoke (72.5%) (Ta-
ble 5). This evidences the hypothesis that those who are doing 
sport in a regular basis usually do not smoke. In the control 
t panel (Table 5), no statistically significant differences found 

between smokers and non-smokers. A finding that shows that 
smoking does not differentiate the responses of the partici-
pants in the PMS programs for the LBP.
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Table 5. Mean values, standard deviations, control t and statistical significance in smokers 
(N1 = 36) and non-smokers (N2 = 95) in questions

Question Smokers Non Smokers t test Sign.
que12α 3.53 ± 1.44 3.51 ± 1.09 0.96 0.924
que12b 3.69 ± 1.19 3.85 ± 1.42 -0.625 0.533
que12c 3.50±1.23 3.52±0.97 -.0.128 0.898
que12d 3.52±1.10 3.65±1.02 -0.607 0.545
que12e 3.72±1.92 3.57±1.91 0.382 0.703
que12f 4.47±1.57 4.62±1.52 -0.494 0.622
que12g 2.80±1.28 2.64±1.15 0.7 0.485
que12h 4.11 ± 1.30 3.83 ± 1.24 1.133 0.259

Q1 4.50±1.78 4.71±1.62 -0.662 0.509
Q2 3.61±1.53 3.75±1.31 -0.545 0.586
Q3 3.86±1.65 4.23±1.46 -1.247 0.215
Q4 4.97±1.66 4.94±1.56 0.080 0.937
Q5 4.19±1.78 4.12±1.81 0.192 0.848
Q6 4.19±1.45 4.12±1.48 0.235 0.814

Metabolism defined as the metabolic cost corresponding to 
the basic metabolism and considered as the energy spent in a 
seated sedentary position. It equals 1.0 (4.184 kJ) / kgr / h, or 
else with 3.5ml / kg / min of oxygen consumed i.e. about 1kcal 
/ kg / h (Kriska & Caspersen, 1997). Ainsworth et al., (2000) set 

the intensity limits for physical activity classification as follows: 
light < 3 MET, moderate 3-6 METs, heavy > 6 MET. Based on 
these limits and by dividing the METs of the participants, we 
can highlight some important elements. Table 6, shows a high 
average of those who have shown LBP (M = 49.62 ± 0.912).

Table 6. The MET of exercising women’s pain (mean-type, n = 131) 

M S.D.
MET PAIN 49.62 0.912

Finally the presented results show that women choose the 
specific programs regardless of their low or high weight.

Discussion
The aim of the present study focus on the municipal physi-

cal activity programs for female participants. The main goals of 
these programs are to improve fitness and to increase activity 
levels of female participants, minimizing at the same time the 
fear of LBP, or the LBP itself, for those suffering of it. This study 
evaluated the effect of municipality sports programs for women 
considering sociodemographic and lifestyle factors to the im-
provement or not of the LBP. Measures of the self-declared re-
plies in the beginning and six months after implementation can 
also provide useful results of the effect of the municipal sports 
program to the intensity of the LBP (Le Borgne, Boudoukha, 
Petit, & Roquelaure, 2017).

Hypotheses concerning the factors connected to the LBP 
are supported by data in this research. Variables such as age, 
Body Mass Index (BMI), Childbirth, Smoking, and too high or 
too low physical activity by counting the Metabolic Equivalent 
(MET), demonstrate statistical significance with the appearan-
ce and the intensity of LBP. Analyses of the given answers shows 
a greater effect of pain on participants with BMI between 25-30 
& 0-24 compared to participants with BMI > 31. As indicated 
by the participants belong to these two groups of BMI (25-30 
& 0-24), pain effected more their daily activities, without this 
intensity exceeding 5 on a scale from 1-10. Women with BMI 
25-30 show more severe pain than those who had higher BMI 
(31 ≤) during the last six months, while the intensity did not 
exceed 5 on the above-mentioned scale. Participants with nor-
mal BMI (0-24) seemed to be more afraid of exercise at the risk 

of feeling more intense pain than participants who were obese 
(31 <). Similar surveys’ results have shown that the highest the 
BMI, the more intensive the pain (Björck-van et. al., 2008). LBP 
seems to be statistically significant higher (p = 0.000) in the 
female group who had been given birth than those who had 
not. Baily (2009) states that one of the reasons concerns hor-
monal factors. He considers that specificity of female nature, 
where changes in hormone levels are continuous, creates an 
additional risk factor, thus the percentage of women suffering 
from LBP is significantly higher than this of men. A percentage 
of 50-60% of women who gave birth seems to be more likely 
to suffer from LBP, while those who did not have a pregnancy 
suffer only at 15% (Ostgaard, Andersson, & Karlsson, 1991), 
confirming our research case.

Another notable finding is that there is no correlation 
between smoking and LBP. There was no statistical significan-
ce in any query but in any common feature of the two groups 
(smokers-non-smokers). Goldberg, Scott, & May, (2000), ca-
me to the same conclusion as the data obtained had a vague 
meaning. As reported by Goldberg et al. in the review, there 
were not enough articles to create a clear and strong correlation 
between smoking and LBP. Perhaps in our own study the sam-
ple was not able to give us the real dimension of the situation. 
Contrariwise, other studies’ results correlate smoking to LBP 
(Shiri, Karppinen, Leino-Arjas, Solovieva, & Viikari-Juntura, 
2010). The main conclusion of a resent review concerning the 
correlation between smoking and LBP seems to be positive, es-
pecially in adolescents but also in smokers, no matter if they 
gave up smoking or not (Shiri et al., 2010). Women (N = 131) 
who reported LBP had almost all a high MET score. Only 3% 
of the participants scored less than 25 METs. They respond 
they participate in a variety of physical activities, while several 
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declared that constant intensity prevailed in their daily routine. 
Mean value is M = 49.61 while the intermediate MO = 45.12. 
The difference in variance measures is that there is more than 
one prevailing price. More than half of those who diagnosed 
with LBP have between 50 and 64 METs, while about 40% has 
less than 50 METs.

An assumption concerning the participants declared LBP 
could be that the intensity of the activity creates high loads in 
their spine resulting in strained and manifested pain. Another 
possibility is that their daily routine activities add them an extra 
load. Eurobarometer in 2004 published a study carried out in 
15 EU Member States (including Greece) in the framework of 
its actions on health and physical activity. Research aimed to 
assess the MET/week in each country through personal inter-
views by all participants. Greece had one of the highest scores 
in METs/week concerning females participants (Μ = 35.12). 
The results of the abovementioned research confirm the present 
study’s results since high METs score is their common feature. 
Under the consideration that Eurobarometer conducted the re-
search in a general population while the present study in physi-
cal active female participants, it is easily understandable that 
weekly loads for women in Greece are such that they cause LBP 
problems. Mortimer, Pernold, & Wiktorin (2006) report the di-
rect association of high METs scores with LBP. Similar findings 
presented in other studies (Mortimer et al., 2001). The com-
mon feature of all of these findings is the correlation between 
METs scores and LBP. Researches’ results show, that excesses 
in activities would have the same effects as inactivity for those 
who experienced LBP. These views match to Campello, Nordin, 
& Weiser (1996) theory of the inverted “U”. These positions and 
views later agreed by other researchers (Heneweer, Vanhees, & 
Picavet, 2009).

Based upon the findings of the research, a good perspecti-
ve is to include special training programs for pregnant women 
in their design as part of innovation that will create a more 
competitive organization in the sports product market (Spais, 
2007). Informing young people, through organized workshops, 
newsletters distribution in schools etc., about the benefits of 
exercise could be the basis for preventing LBP in young age 
groups. The marketing department of the municipal sports or-
ganization should take initiatives to update the age target gro-
up’s 17-26 programs, while there is another good opportunity 
for the organization to create specialized programs focused on 
women’s age target groups.  Future research should identify 
exercise’s variables (intensity, type of exercise, etc.) of the pro-
gram over a period of more than six months, which aim will be 
the substantially reduce the LBP. This will be in order to prevent 
the LBP annoying symptom; citizens should enjoy quality and 
effective services always for their own wellbeing and health.
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