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ABSTRACT 

 

Background: Low back pain is considered a frequent musculoskeletal disorder, generating limitations to perform daily activities and states 

of disability. The objective is to establish the effectiveness of the Proprioceptive Neuromuscular Facilitation (PNF) technique in reducing 

lumbar pain of workers in dairy factories. Methods: a comparative study among longitudinal cohort groups was carried out. 25 participants 

were divided into two groups. PNF was applied to group A (n=13) and group B that was the control group (n=12). An initial evaluation was 

done and 12 weeks after the intervention a final evaluation was done. Pain intensity, the index of disability associated with back pain (BP) 

and quality of life were measured. Results: after 12 weeks of application of the protocol, the PNF technique significantly decreased pain 

intensity, improved functional disability associated with lumbar pain and quality of life with respect to health (p<0.005). For the control 

group there were no differences in the variables before and after the protocol was applied. Conclusions: The application of FNP in dairy 

factory workers is effective in reducing pain, disability associated with non-specific lumbar pain and improving the quality of life. 

 

Keywords: muscle stretching exercises; back pain; exercise therapy; postural balance; occupational health. 

 

 

 

RESUMO 

 

Fundamento: A dor lombar é considerada um distúrbio osteomuscular frequente, gerando limitações para a realização de atividades diárias 

e estados de incapacidade. O objetivo é estabelecer a eficácia da técnica de Facilitação Neuromuscular Proprioceptiva (FNP) na redução da 

dor lombar de trabalhadores de fábricas de laticínios. Métodos: foi realizado estudo comparativo entre grupos de coortes longitudinais. 25 

participantes foram divididos em dois grupos. A FNP foi aplicada ao grupo A (n=13) e ao grupo B que foi o grupo controle (n=12). Foi feita 

uma avaliação inicial e 12 semanas após a intervenção foi feita uma avaliação final. Foram mensurados a intensidade da dor, o índice de 

incapacidade associado à dor nas costas (PA) e a qualidade de vida. Resultados: após 12 semanas de aplicação do protocolo, a técnica FNP 

diminuiu significativamente a intensidade da dor, melhorou a incapacidade funcional associada à dor lombar e a qualidade de vida em 

relação à saúde (p<0,005). Para o grupo controle não houve diferenças nas variáveis antes e depois da aplicação do protocolo. Conclusões: 

A aplicação da FNP em trabalhadores de fábricas de laticínios é eficaz na redução da dor, da incapacidade associada à dor lombar 

inespecífica e na melhoria da qualidade de vida. 

 

Palavras-chave: exercícios de alongamento muscular; dor nas costas; terapia por exercícios; equilíbrio postural; saúde ocupacional. 
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INTRODUCTION 

 

One of the most common causes of musculoskeletal disorders (MSDs) is low back pain (LBP) (Caicedo et al, 2013). It 

affects 70% to 85% of the adult population at some point in life (Aguilera & Herrera, 2013). 90% of low back pain is of 

mechanical origin, most of them are non-specific and in some cases they can be chronic (GBD, 2018). It can even cause the 

disability of the individual who presents it (Asensio et al, 2021). 

LBP can appear spontaneously. It can persist in 90% of cases for one month, in 10% of cases for 6 months and in 50% 

for up to 4 years (Dìas & Gérvas, 2002). This condition can generate a great socioeconomic impact (Zambrano et al, 2019). It 

is also considered an important public health problem (Bazan & Ventura, 2021). In Ecuador, according to data from the 

Ecuadorian Social Security Institute (IESS), low back pain is one of the main pathologies associated with occupational risks, 

more common in men than in women (IESS, 2018). When analyzing the working conditions to which workers in dairy factories 

are exposed, it is found that ergonomic risks are the main causal factor of BP due to manual handling of loads (Caicedo et al, 

2013). 

In this sense, there is an interest in developing and integrating strategies that mitigate the vicious circle of erroneous 

beliefs (pain produced by exercises and physiotherapy) to reduce the chances of developing disability and chronic pain 

related to physical deterioration caused by BP (Aguilera & Herrera, 2013). The evidence shows that the most effective 

interventions are based on clinical guides for directed therapeutic exercise that consist of techniques (Álvarez & Guadalupe, 

2016; García et al, 2015; Vilchez & Hernán, 2020). One of the most recommended techniques is FNP (Hill et al, 2017; Smedes 

et al 2016). This technique improves lumbar mobility, achieving greater stability of the trunk, and contributing positively to 

the reduction of lumbar pain and the strengthening of the core muscles, which are essential for stability. They include the 

abdominal, lumbar, pelvic, gluteal and deep spinal muscles. These allow work activities where weight loads are carried out 

(Blenda & Medeguer, 2020; Kim & Lee, 2017; George et al, 2013). 

When the spine is subjected to a weight greater than it can support during long work hours and vicious postures, 

mechanical irritation of the pain sensitivity receptors occurs. It also limits the person's functionality.(Dada et al, 2021). Within 

the treatment to relieve these symptoms are some approaches that are used in physiotherapy such as dry needling. It is an 

invasive technique applied in myofascial pain syndrome, which is caused by myofascial trigger points (LLanos, 2020). Muscle 

energy technique relieves pain and increases joint range. Therefore, it improves the patient's functionality (Vilchez & Hernán, 

2020) Most conservative interventions, systematic and planned therapeutic exercise continue to stand out, with the purpose 

of correcting or preventing health-related risk factors (Jakosen et al, 2015; Michishita et al, 2017; Van Vilsteren et al, 2015). 

In a systematic review, “what are the exercises indicated in chronic low back pain and herniated disc?” Different types 

of exercises are mentioned that can increase flexibility, resistance and reduce chronic low back pain. Among the main aspects 

that are evident is that the effect of exercise is effective for the treatment of chronic low back pain but not acute low back 

pain. For this reason, the objective of the current research of the study carried out was to establish the effectiveness of the 

Proprioceptive Neuromuscular Facilitation technique in reducing low back pain in dairy factory workers, which is produced by 

weight loads and poor posture. These are factors of ergonomic risk in lumbar problems because they are exposed to the 

manipulation of weight loads (American Spine Society, 2020). Sánchez-Pinilla et al, (2020). 

 

METHODOLOGY 

 

The research developed was of an observational type, which reached a descriptive level, under a quantitative and 

longitudinal cohort approach. The research was carried out in two dairy factories, located in the Píllaro Parish, province of 

Tungurahua, Zone 3 of the Economic and Social Development of Ecuador. The sample was 25 participants who met the 

inclusion criteria: presence of low back pain in the last 12 weeks, individuals who work with heavy loads and adults aged 20 to 

64 years. The exclusion criteria were: presence of acute low back pain, verifiable diagnosis of herniated discs, surgeries during 

the last year and course of physiotherapy or pharmacological treatment. The sample was divided into two groups. 

An initial evaluation was carried out prior to the intervention. After 12 weeks, an evaluation was applied at the end. 

The level of disability, pain intensity and quality of life were measured using the following questionnaires: 

• Roland-Morris Questionnaire is a reliable self-administered instrument to determine the degree of physical 

disability derived from nonspecific low back pain. Construct validity was tested by determining the correlation between the 

The Spanish RMQ and the Spanish adaptation of the Oswestry Questionnaire. The outcome was r = 0.197 (P = 0.0061) on day 

1 and r = 0.341 (P = 0.0000) on day 15. The participant must answer Yes, or No, according to the situation in which they are 

related to their low back pain and the performance of activities of daily living. Each question marked as positive receives a 
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score of 1, and negative questions receive a score of 0; which must be added to generate a total to be interpreted. Thus, if 

the rating is 0, corresponds to no disability caused by low back pain. 24 represents the maximum possible disability; having 

intermediate values from 0 to 8 as mild disability, from 9 to 16 as moderate disability, and from 17 to 24 as severe disability 

(Kovacs et al, 2002). 

• Numerical Pain Scale (NRS) allows the intensity of pain to be measured subjectively, since it describes what 

the patient perceives at the time of application. A good to excellent correlation was found between VAS and NRS scores (r = 

0.941), VAS and VRS (r = 0.878). This scale is made up of a 10 centimeter horizontal line without numbering, at the ends of 

which are the extreme expressions of a symptom (on the left is the absence or lower intensity and on the right is the highest 

intensity). The patient must mark an x on the line in the place that he considers reflects the intensity of his pain. The intensity 

is expressed in centimeters or millimeters and is interpreted according to whether the score is less than or equal to 3, the 

pain is mild. If the score is between 4 and 7, the pain is moderate; and if the score is equal to or greater than 8, the pain is 

severe (Kersten et al, 2014). 

• Descriptive system of the EuroQol-5D questionnaire is a self-administered generic instrument for measuring 

health-related quality of life (HRQoL). It is applicable to analyze the efficacy and effectiveness of health interventions. The 

Spanish and Catalan versions of the EQ-5D have proven to be viable and valid for use in health interview surveys. Multivariate 

analyzes using VAS and tariff values as dependent variables and all sociodemographic and health variables as independent 

variables reached R2 values of 0.45 and 0.81, respectively. In the Spanish version, it consists of five dimensions of health 

(mobility, personal care, daily activities, pain/discomfort and anxiety/depression), with three levels of severity each (no 

problems, some problems/moderate problems and more serious problems). The patient must mark the level of severity that 

he considers corresponds to her health status in each dimension (Herdman et al, 2002; Brooks, 1996). The final interpretation 

of the descriptive part will be made based on the sum of the scores and their variation. 

The intervention was carried out for 12 weeks, with a frequency of 2 times per week and duration of 40 min per 

session. The PNF technique was applied with rhythmic stabilization exercises, which consist of isometric contractions at the 

level of the shoulder girdle to strengthen the trunk (table 1). 

 

Table 1. Intervention protocol 

Week Exercise Dosage Frequency 

1 to 3 Stretch 1 

Stretch 2 

 

1 set of 8 repetitions each stretch 

30 seconds between each stretch 

2 visits with a 72-

hour break between 

each one 

Rhythmic stabilization 1 3 sets 15 repetitions of the rhythmic stabilization exercise 

60 seconds rest between each series 

4 to 6 Stretch 1 

Stretch 2 

 

1 set of 8 repetitions each stretch 

30 seconds between each stretch 

2 visits with a 72-

hour break between 

each one 

Rhythmic stabilization 2 3 sets 15 repetitions of the rhythmic stabilization exercise 

60 seconds rest between each series 

7 to 9 Stretch 3 

Stretch 4 

 

1 set of 8 repetitions each stretch 

30 seconds between each stretch 

2 visits with a 72-

hour break between 

each one 

Rhythmic stabilization 3 3 sets 15 repetitions of the rhythmic stabilization exercise 

60 seconds rest between each series 

11 to 12 Stretch 3 

Stretch 4 

 

1 set of 8 repetitions each stretch 

30 seconds between each stretch 

2 visits with a 72-

hour break between 

each one 

Rhythmic stabilization 3 

(with maximum resistance) 

3 sets 15 repetitions of the rhythmic stabilization exercise 

60 seconds rest between each series 

Source: the authors. 

 

The data obtained from the questionnaire and scales applied, both before and after the intervention, were analyzed 

descriptively and statistically, to show possible variations in measurements and between groups. 

The figures collected from the evaluations were processed using the SPSS V22 statistical system, after creating a 

database to tabulate and analyze them. Contingency tables on the clinical changes in disability, pain intensity and quality of 

life associated with the lower back pain were used.  

To verify the hypothesis of measurements between groups, the Wilcoxon rank statistical test was applied; considering 
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that the variable to be measured is categorical and two measures were applied (before and after the intervention) to the 

same group of participants. For the comparison between groups the Mann-Whitney U test was applied, given that categorical 

variables are being compared in two study groups. The level of significance for the development of the tests was 95%, and a 

risk level of 5% (0.05). 

 

Ethical and gender considerations 

It should be mentioned that before any assessment or intervention, authorization was requested from the two dairy 

factories to be able to begin the research process. It is necessary to apply the physiotherapy evaluation sheet. The 

participants were informed about the aspects of their participation in the study. In this way, the objectives, the form of 

evaluation, the type of intervention, the benefits and possible effects were socialized. It aimed to voluntarily obtain their 

consent to participate in the study. A research protocol was applied that was submitted to the Human Research Ethics 

Committee of the Faculty of Health Sciences – UTA, on 10-28-2023. The code 022-CEISH-UTA-2023 was assigned, which 

indicates that it is APPROVED. Furthermore, in the revised document, all the ethical, methodological and legal requirements 

established by the regulations of this Committee are met. 

 

RESULTS  

 

Table 2. Level of disability resulting from low back pain: Roland Morris Questionnaire 

Scores Disability Level FNP GROUP CONTROL GROUP 

Pretest Posttest Pretest Posttest 

Fr % Fr % Fr % Fr % 

0 to 8 Mild 7 54 13 100 10 83 10 83 

9 to 16 Moderate 6 46 0 0 2 17 2 17 

17 to 24 Severe 0 0 0 0 0 0 0 0 

TOTAL 13 100 13 100 12 100 12 100 

Source: the authors. 

 

In the comparison between measures after the application of the protocol, the level of disability in the FNP group 

decreased from a moderate level in 46% and a mild level in 54% to a level of mild disability in 100% of the population 

sample. While in the control group, no difference was seen between the measures, maintaining a moderate level of disability 

in 17% of the sample and 83% in the mild level of disability. The results establish that the application of the protocol based 

on proprioceptive neuromuscular facilitation administered to dairy factory workers considerably reduced the level of disability 

associated with nonspecific low back pain (table 2). 

 

Table 3. Pain intensity: NRS Numerical Pain Scale 

Scores Pain intensity FNP GROUP CONTROL GROUP 

Pretest Posttest Pretest Posttest 

Fr % Fr % Fr % Fr % 

≤ 3 Mild 0 0 10 77 0 0 0 0 

4 to 7 Moderate 8 62 3 13 9 75 9 75 

≥ 8 Severe 5 38 0 0 3 25 3 25 

TOTAL 13 100 13 100 12 100 12 100 

NRS: Numerical Pain Scale PNF: Proprioceptive Neuromuscular Facilitation. 

Source: the authors. 

 

 

In the comparison between measurements after the application of the protocol, the intensity of pain in the FNP 

group decreased from a severe level in 38% and a moderate level in 62% of the sample to a moderate level in 13% and a mild 

level in the remaining 77%. While in the control group, no difference was seen between the measures, maintaining moderate 
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pain intensity in 75% and severe pain in 25% of the sample. The results establish that the application of the protocol based 

on proprioceptive neuromuscular facilitation administered to dairy factory workers significantly decreased the intensity of 

pain that the workers presented before the application of the protocol (table 3). 

 

Table 4. Health-related quality of life (HRQoL): EuroQol-5D Questionnaire 

Levels 

 

Dimension 

PNF GROUP CONTROL GROUP 

Pretest Posttest Pretest Posttest 

N1 N2 N3 N1 N2 N3 N1 N2 N3 N1 N2 N3 

Fr % Fr % Fr % Fr % Fr % Fr % Fr % Fr % Fr % Fr % Fr % Fr % 

Mobility 6 46 7 54 0 0 12 92 1 8 0 0 9 75 3 25 0 0 9 75 3 25 0 0 

Personal care 12 92 1 8 0 0 13 100 0 0 0 0 9 75 3 25 0 0 10 83 2 17 0 0 

Daily activities 6 46 7 54 0 0 13 100 0 0 0 0 4 33 8 67 0 0 5 42 7 58 0 0 

Pain/Discomfort 0 0 13 100 0 0 8 62 5 38 0 0 0 0 12 100 0 0 0 0 12 100 0 0 

Anxiety Depression 7 54 5 38 1 8 12 92 1 8 0 0 10 83 2 17 0 0 10 83 2 17 0 0 

PNF: Proprioceptive neuromuscular facilitation. 

N1: level 1 better quality of life; N2: level 2 moderate quality of life; N3: level 3 worst quality of life. 

Source: the authors. 

 

In the comparison between measures after the application of the protocol, the quality of life related to health 

HRQOL, in the PNF group of a level 2 in all dimensions and a level 3 in anxiety/depression; it went to level two in 

pain/discomfort with 38% and level 1 in all dimensions. On the other hand, in the control group, there have been very small 

variations in quality of life behavior, maintaining levels 1 and 2 in all dimensions. Thus, in the PNF group that received 

proprioceptive neuromuscular facilitation for low back pain, a considerable improvement was seen, indicating no problems in 

quality of life for the majority of workers (Table 4). 

 

Table 5.Disability Level: Roland Morris Questionnaire 

Disability level 
PNF Group Pretest 

PNF Group Posttest 

Control Group Pretest 

Control group Posttest 

Z -2,449b ,000c 

asymptotic sig. (bilateral) .014 1,000 
Source: the authors. 

 

After applying the protocol based on PNF in dairy factory workers with low back pain, the differences between means 

of the level of disability in both the FNP group and the control group were measured, applying the Wilcoxon Rank test for 

related samples. The results reflect a significant difference in the measurements of the PNF group, p<0.05. While in the 

control group no significant differences were found, given that p<1.000 was obtained. Given that the probability in the PNF 

group is less than alpha (0.05), the research hypothesis can be accepted and the null hypothesis rejected. It can be stated that 

there are significant differences between measurements after the application of the FNP protocol, related to the level of 

disability in the FNP group. While in the control group there are no significant differences between measures related to the 

level of disability (table 5). 

 

Table 6.Pain intensity: NRS Numerical Pain Scale 

Pain intensity 
PNF Group Pretest 

PNF Group Posttest 

Control group Pretest 

Control Group Posttest 

Z -3,207b ,000c 

asymptotic sig. (bilateral) .001 1,000 

Source: the authors. 
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Statistically, after applying the protocol based on PNF in dairy factory workers with low back pain, the differences 

between means of pain intensity in both the FNP group and the control group were measured. The Rank test and Wilcoxon 

were applied for related samples. The results reflect a significant difference in the measurements of the PNF group, by one 

(p<0.001) in the p value. While in the control group no significant differences were found, given that a (p=1,000) was 

obtained. It is greater than the alpha (0.05). Since the probability in the PNF group is (p<0.05), the research hypothesis can be 

accepted and the null hypothesis rejected; stating that there are significant differences between measurements after the 

application of the PNF protocol (related to pain intensity in the PNF group). In the control group there are no significant 

differences between measures related to the level of disability (table 6). 

 

Table 7.Quality of life – Euro Qol5D Questionnaire 

 

 

 

EQ5D 

M
o

b
il
it

y
 P

N
F
 G

ro
u

p
 

L
a
st

 i
n

it
ia

l 

 

P
N

F
 p

e
rs

o
n

 c
a
re

 

L
a
st

 i
n

it
ia

l 

 

P
N

F
 d

a
il
y
 a

c
ti

v
it

y
 

L
a
st

 i
n

it
ia

l 

 

P
N

F
 P

a
in

/D
is

co
m

fo
rt

 

L
a
st

 i
n

it
ia

l 

P
N

F
 A

n
xi

e
ty

/D
e
p

re
ss

io
n

 

L
a
st

 i
n

it
ia

l 

M
o

b
il
it

y
 C

o
n

tr
o

l 

L
a
st

 i
n

it
ia

l 

C
a
re

 p
e
rs

o
n

 C
o

n
tr

o
l 

L
a
st

 i
n

it
ia

l 

D
a
il
y
 a

ct
iv

it
y
 C

o
n

tr
o

l 

L
a
st

 i
n

it
ia

l 

P
a
in

/D
is

co
m

fo
rt

 C
o

n
tr

o
l 

L
a
st

 i
n

it
ia

l 

 

A
n

xi
e
ty

/D
e
p

re
ss

io
n

 C
o

n
tr

o
l 

L
a
st

 i
n

it
ia

l 

Z -2,449b -1,000b -2,646b -2,828b -2,449b ,000c -1,000b -1,000b -1,890d ,000c 
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.014 ,317 .008 .005 .014 1,000 ,317 ,317 .059 1,000 

Source: the authors. 

 

After applying the protocol to dairy factory workers, the differences between measures related to the quality of both 

the PNF and control groups were measured. The Wilcoxon Rank test for related samples was applied. The results reflect a 

significant difference in the measurements of the PNF group (p<0.05) in the dimensions of mobility (0.014), daily activities 

(0.008), pain/discomfort (0.05) and anxiety/depression (0.14). ); except in personal care (0.317). While in the control group no 

significant differences were found, since (p>0.05) was obtained in mobility (1.000), personal care (0.317), daily activities 

(0.317), pain/discomfort (0.059) and anxiety/depression (1,000). Therefore, the PNF group obtained (p<0.05), so the research 

hypothesis can be accepted and the null hypothesis rejected; stating that there are significant differences between measures 

after the application of the FNP protocol (related to quality of life in the PNF group). While in the control group there are no 

significant differences between measures related to quality of life (table 7). 

 

DISCUSSION 

 

Low back pain is one of the most common musculoskeletal disorders worldwide. In some cases, the pain is persistent 

and as it progresses, functional limitation occurs and may lead to a reduction in the ability to work, affecting your quality of 

life. It affects especially workers who carry out manual lifting of loads, as they do in dairy factories. The evidence shows that 

the most effective interventions to reduce the clinical picture of LBP are based on the application of therapeutic exercise 

guides (Álvarez & Guadalupe, 2016; García et al, 2015; Vilchez & Hernán, 2020). The Proprioceptive Neuromuscular 

Facilitation PNF is most recommended (Hill et al, 2017; Smedes et al, 2016), due to its positive effect on lumbar mobility and 

trunk stability, 

In the initial assessment of the population, disability derived from nonspecific low back pain was found to be mild in 

54% and moderate in 46% in the PNF group; while in the control 83% mild and 17% moderate disability according to the 

Roland Morris scale. They correspond to the findings of Bazan, C., & Ventura, A. (2021) where 82.35% of workers with chronic 

low back pain have moderate to severe physical disability (Santiago & Castro, 2018). Furthermore, Del Pozo et al, 

demonstrated that individuals with low back pain had greater functional disability in relation to workers without low back 

pain (Del Pozo et al, 2013). 

In terms of pain intensity, 62% of the PNF group showed moderate intensity and the remaining 38% showed severe 

pain while in the control group 75% had mild intensity and the remaining 25% had severe intensity according to the NRS 
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numerical pain scale. The results of the study are similar to those found by (Vicente et al, 2015), in Spanish workers, who 

presented a high incidence of intense pain (Vicente et al, 2015), and (Oliveira et al, 2004)., where in female workers who 

remained in a single position all day had a high level of physical disability associated with lower back pain (Oliveira & Dal 

Berto, 2004). Thus, even in the measurement of quality of life related to health HRQOL collected with the EQ5D 

Questionnaire, it was found in the PNF group that 50% did not present problems in personal care, anxiety/depression and the 

other 50% presented some or moderate problems in the dimensions of mobility, daily activities and pain/discomfort. In the 

control group more than 70% did not present problems in mobility, personal care and anxiety/depression; but more than 

60% presented some or moderate problems in the dimensions of daily activities and pain/discomfort. There are similar results 

showing that the quality of life decreases considerably since low back pain affects the physical, mental and social well-being 

of workers.(Covarrubias, 2010). Consequently, both the PNF group and the control group present a similar intensity of pain 

and alterations in quality of life, and although the level of disability associated with low back pain is not very similar. Both 

groups have considerable limitations associated with lower back pain. 

In the comparison between measures after the application of the protocol, the level of disability in the PNF group 

decreased from a moderate level in 46% and a mild level in 54% to a level of mild disability in 100%, achieving a significance 

of 0.014; while in the control group no difference was seen between the measures, maintaining a moderate level of disability 

in 17% of the sample and 83% in the mild level of disability (1,000). On the other hand, the pain intensity of the control group 

decreased from a severe level in 38% and moderate in 62% of the sample to a moderate level in 13% and mild in 77%, being 

statistically significant with a p value of 0. 001. In the control group no difference was seen between the measurements, 

maintaining moderate pain intensity in 75% and severe pain in 25% of the sample with a significance of p equal to 1.000. 

Thus, even in health-related quality of life (HRQoL), an improvement was seen in the PNF group.  They went from presenting 

some or moderate problems to presenting no problems in all dimensions, except pain and discomfort. 38% of the population 

continued to have some problems despite statistically significant differences in mobility (0.014), daily activities (0.008), 

pain/discomfort (0.000) and anxiety/depression (0.014); except in personal care (0.317); while in the control group many 

problems remained in all dimensions, 

In the differences between groups, the level of disability showed significant differences before and after the protocol 

was applied (0.000). In the same way, similar data were seen for pain intensity before the application of the protocol p=0.380 

and after p=0.000. On the other hand, in quality of life, no significant difference was reflected in the initial evaluation in 

mobility (0.150), personal care (0.248), daily activities (0.281) and anxiety/depression (0.109); except for pain/discomfort 

(0.000) In the final evaluation, mobility (0.248), personal care (0.113), pain/discomfort (0.330) and anxiety/depression (0.499); 

except in the dimension of daily activities (0.001) were found. These findings are related to several research works, such as in 

a comparative study carried out for 4 weeks. They were able to see that lumbar stabilization exercises such as proprioceptive 

neuromuscular facilitation exercises are effective in reducing low back pain and associated disability; although the PNF group 

demonstrated greater significance(Koutarapu & Ghumare, 2022). Similarly, the application of PNF was compared to general 

trunk exercises for three weeks. PNF significantly decreased the intensity of pain and improved the associated functional 

disability compared to the control group.(Areeudomwong & Buttagat, 2019). Regarding the comparison of PNF with 

conventional therapy, Bleda, A. & Meseguer H. indicate that PNF more effectively reduces pain in low back pain and the 

associated disability compared to conventional therapy. (Bleda & Meseguer, 2020); Likewise, they found the same result when 

comparing it with kinesiotherapy and manual therapy(Zaworski & Latosiewicz, 2021)and also by applying hot compress 

therapy and ultrasound for 6 weeks(Kim & Lee, 2017). 

In this way, the results demonstrate that the application of a PNF protocol in dairy factory workers is effective in 

reducing pain, disability associated with nonspecific low back pain, and improving quality of life. 

 

CONCLUSION 

 

Initially, the dairy factory workers, both the PNF group and the control group, presented considerable pain intensity 

and alterations in quality of life that are similar in presentation. Although the level of disability associated with low back pain 

does not have similar values between the groups, there are limitations associated with lower back pain. After the 12-week 

application of the first assessment, the PNF group showed changes in pain intensity, decreasing the intensity of pain from 

severe-moderate to moderate-mild and the disability from a moderate level to mild. In the same way, as for quality of life, 

they went from presenting some or moderate problems to presenting no problems in all dimensions, except pain and 

discomfort. While, in the control group after 12 weeks without intervention, no changes were observed in the initial values of 

pain intensity, associated disability and quality of life. Statistically significant differences between the measurements in the 

two groups could be seen in all variables. Thus, it can be concluded that the application of a PNF protocol in dairy factory 

workers is effective in reducing pain, disability associated with nonspecific low back pain, and improving quality of life. 
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