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Abstract: INTRODUCTION: Low back 
pain is the leading cause of disability worl-
dwide. Biopsychosocial factors lead to hi-
gher levels of pain intensity and disability 
than anatomical factors in patients with 
chronic low back pain. It is believed that 
biopsychosocial factors may interfere with 
the pressure pain threshold in people 
with chronic low back pain, but the exact 
relationship between the pressure pain 
threshold and biopsychosocial factors in 
chronic low back pain is not yet known. 
OBJECTIVES:  To identify whether the-
re is a correlation between biopsychoso-
cial factors, pain intensity, and pressure 
pain threshold in university students with 
nonspecific chronic low back pain. ME-
THODS: Analytical cross-sectional stu-
dy. The sample consisted of forty students 
from the State University of Northern Pa-
raná (UENP) at the Jacarezinho campus in 
Paraná. Five questionnaires were adminis-
tered to assess biopsychosocial factors, and 
pressure algometry was used to verify the 
pressure pain threshold. The questionnaires 
used were: PainDetect; STarT Back; Tampa 
Scale for Kinesiophobia (TSK); Quebec Back 
Pain Disability Scale (QBPDS); Pain Catas-
trophizing Scale: Brazil (B-PCS). The data 
were tabulated in Excel 7.0 and statistically 
analyzed using the statistical program JASP 
0.16.2.0. The significance level adopted was 
95% (p≤0.05). RESULTS: Significant cor-
relations were found between the question-
naire scores and between pain intensity and 
the final questionnaire scores. However, no 
significant correlations were found betwe-
en the questionnaires and the pressure pain 
threshold. CONCLUSION: Pain intensi-
ty correlated with several biopsychosocial 
factors, such as neuropathic components 
of pain, catastrophizing, and functional di-
sability. However, there was no correlation 

between psychosocial factors and pressure 
pain threshold in university students with 
chronic nonspecific low back pain.

Keywords: Biopsychosocial Models; Pain 
Threshold; Low Back Pain; Chronic Pain.

INTRODUCTION

Low back pain has been the leading 
cause of years lived with disability since 
1990. Its prevalence in 2020 was estimated 
at 619 million people worldwide (1). The 
Clinical Practice Guideline Linked to the 
International Classification of Functioning, 
Disability, and Health of the Orthopedic 
Section of the American Physical Therapy 
Association classifies low back pain into 
two stages: acute, with symptoms persist-
ing for less than or equal to six weeks, and 
chronic, lasting longer than this period (2). 
Nonspecific low back pain is the most com-
mon (90%), with no exact anatomical or 
pathological cause identified (3).

The International Classification of 
Functioning, Disability, and Health (ICF) 
was developed in 2001 by the World 
Health Organization (WHO) with the aim 
of serving as a reference for defining disabil-
ity through an integrative biopsychosocial 
approach (4). Biopsychosocial factors such 
as catastrophizing, kinesiophobia, mal-
adaptive beliefs, and social isolation lead 
to higher levels of pain intensity and dis-
ability than anatomical factors in patients 
with chronic low back pain (CLBP), so it is 
essential to associate these factors with these 
individuals (5).

Pain sensitization is one of the patho-
physiological mechanisms that seeks to ex-
plain CLBP (6). The pressure pain thresh-
old (PPT) is used to measure the sensitivity 
of deep muscle tissue using a pressure al-
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gometer and is considered the gold standard 
for quantifying the pressure exerted on a 
given area, generating a non-painful stimu-
lus that, as it increases, induces a sensation 
of pressure that becomes painful (7). In a 
study conducted by Imaruma et al.(8), it 
was observed that individuals with chronic 
nonspecific low back pain have lower PPT 
values than healthy individuals, making it a 
great ally in objectively measuring low back 
pain. 

Imaruma et al. (7) found that the lower 
the LDP, the greater the pain and the lower 
the function. This negative correlation sug-
gested to the study that psychosocial factors 
should have been addressed, as they could 
affect the pain threshold. In this sense, the 
objective of this study will be to identi-
fy whether there is a relationship between 
biopsychosocial factors, pain intensity, and 
LDP in university students with chronic 
nonspecific low back pain.

METHODS AND TECHNIQUES

This cross-sectional analytical study 
was conducted following the Strengthen-
ing the Reporting of Observational studies in 
Epidemiology (STROBE) guideline (9). The 
sample size was calculated using the online 
tool “sample size calculation,” available at 
http://estatistica.bauru.usp.br/calculoa-
mostral. We considered a β error of 20%, 
an α of 5%, and a possible loss of elements 
of 20%. Thus, the minimum sample size 
required to detect a correlation considered 
strong (correlation coefficient of 0.5) was 
37 university students.  Our total sample 
consisted of 40 students from the State 
University of Northern Paraná (UENP) at 
the Jacarezinho campus in Paraná. Partici-
pants were recruited through social media 

and printed invitations posted on university 
premises. The inclusion criteria were indi-
viduals over 18 years of age, with low back 
pain for at least 7 weeks and a minimum 
pain level of 3 on the Numerical Pain Scale. 
Exclusion criteria were inability to answer 
the questionnaires, individuals who had al-
ready undergone spinal surgery, self-report-
ed neurological, psychiatric, or orthopedic 
conditions that made evaluation impossible, 
and changes in sensitivity and vascularity.

All data collection took place in person 
at a single meeting at the Physical Therapy 
Clinic of the State University of Northern 
Paraná, as authorized by the person respon-
sible, beginning after the participants read 
and signed the Free and Informed Consent 
Form (FICF). Initially, questionnaires were 
administered to assess biopsychosocial fac-
tors, measuring pain intensity, kinesiopho-
bia, catastrophizing, functional disability, 
chronicity, and the existence of neuropath-
ic components in university students with 
nonspecific LBP, following the inclusion 
criteria already described. Subsequent-
ly, algometry was applied to verify their 
LDP. The study was approved by the Eth-
ics Committee for Research with Human 
Beings of the State University of North-
ern Paraná (Opinion: 6.082.631; CAAE 
68394522.3.0000.8123).

Assessment of biopsychosocial 
factors

The questionnaires applied were: Pain-
Detect, which assesses pain intensity and the 
existence of neuropathic pain components; 
STarT (Subgroups Target Treatment) Back 
Screening Tool (STarT Back), assessing the 
prognosis of patients with a focus on phy-
sical and psychosocial factors; Tampa Scale 
for Kinesiophobia (TSK), developed to assess 
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kinesiophobia; Quebec Back Pain Disability 
Scale (QBPDS) is a scale that assesses the 
functional capacity of individuals with low 
back pain through their inability to perform 
simple activities of daily living; the Pain Ca-
tastrophizing Scale (PCS) is a questionnaire 
to assess catastrophizing.

PainDetect (PD-Q) is a self-adminis-
tered questionnaire to detect components of 
neuropathic pain, especially in patients with 
chronic low back pain, subdivided into four 
domains. The first domain assesses pain in-
tensity. The second uses graphs to question 
the pattern and course of pain. The third 
domain consists of a body map, in which 
the patient can indicate their main area of 
pain by drawing and mark if there is radi-
ating pain. In the fourth and last domain, 
seven questions are asked detailing the sen-
sory characteristics of pain. The total points 
acquired in the entire questionnaire must 
be added to obtain the final score between 
-1 and 38. Results equal to or less than 12 
points indicate an unlikely neuropathic 
component, and results greater than or 
equal to 19 points indicate a likely neuropa-
thic component (10,11).

The STarT (Subgroups Target Treat-
ment) Back Screening Tool (STarT Back) 
questionnaire assesses the risk of poor prog-
nosis in patients with low back pain and/
or lumbosciatica in the presence of physical 
and psychosocial factors. It has nine ques-
tions. The questionnaire classification varies 
with the patients’ total score, ranging from 
0-3 points (low risk). Values greater than 3 
in the total score should be considered the 
psychosocial subscale (items 5-9) score . so 
if the score on this subscale is ≤3 points, the 
patient is classified as medium risk, and if 
it is greater than 3 points, they fall into the 
high-risk group (12–14).

The Tampa Scale for Kinesiophobia 
(TSK) is a questionnaire developed to as-
sess kinesiophobia and collect information 
about discomfort, safety, and readiness for 
movement in patients with DLC. The En-
glish version of the TSK has 17 questions 
(15). However, the short version of this 
questionnaire, TSK-13, has 13 questions 
and provides better psychometric measures, 
scoring between 13 and 52 points, where 
the higher the score, the greater the level of 
perceived fear (16,17).

The Quebec Back Pain Disability Scale 
(QBPDS) is a self-administered scale that 
assesses the functional capacity of individu-
als with low back pain through their inabili-
ty to perform simple activities of daily living 
(ADL). It has 20 items distributed across 6 
domains of activity. The final score is calcu-
lated by adding the scores for each item and 
can range from 0 to 100, where 0 means no 
disability and 100 means maximum disabil-
ity (18–20).

The Pain Catastrophizing Scale (PCS) 
is a self-administered questionnaire consist-
ing of 13 items to assess catastrophizing. It 
is divided into three subscales: helplessness, 
magnification, and rumination.  The ques-
tionnaire is completed based on the patient’s 
thoughts and feelings when in pain. The to-
tal PCS score ranges from 0 to 52 points. It 
has been validated in Brazil and named the 
Brazil Pain Catastrophizing Scale (B-PCS) 
(21,22). 

Pain threshold assessment

The LDP assessment was performed 
by a trained assessor using a MEDDOR 
pressure algometer with a 1 cm² rubber 
probe. The device was properly calibrated. 
The assessment points were measured with 
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the individual lying on a stretcher in a pro-
ne position bilaterally three times at the 
following locations: mid-calf portion of the 
medial gastrocnemius muscle, two centime-
ters lateral to the spinous process of L5, two 
centimeters lateral to the spinous process of 
L1, and mid-portion of the deltoid muscle. 
The probe was placed perpendicular to the 
skin and the pressure increased at a rate of 
500 g/s while the examiner visually moni-
tored the force in real time by reading the 
display. The participant was instructed to 
say “it hurts” as soon as the pressure sensa-
tion became un r painful, the applicator re-
moved the algometer, and the threshold was 
noted. For data analysis, the average of the 
three values obtained in each evaluation was 
used (23). The use of the algometer to assess 
LDP is considered to have excellent repro-
ducibility and validity (24). Inter-examiner 
reliability has already been tested, with no 
significant differences found in the obser-
vers’ mean values, suggesting no bias and 
providing further evidence that trained ob-
servers can apply the algometer consistently 
and provide highly reliable measurements 
(23).

Statistical analysis

The data were tabulated in Excel 7.0 
and statistically analyzed using the statis-
tical program JASP 0.16.2.0. Continuous 
data are expressed as mean and standard 
deviation, and categorical data are expressed 
as absolute numbers and percentages. The 
Shapiro-Wilk test was used to verify the nor-
mality of the data. The tests to verify the 
presence of correlation between the variables 
were chosen according to the parametric 
or nonparametric distribution of the data. 
For variables with parametric distribution, 
the Pearson correlation test was used, while 

for nonparametric variables, the Spearman 
correlation test was adopted. A correlation 
coefficient between 0.1 and 0.3 was consid-
ered weak, between 0.3 and 0.5 moderate, 
and above 0.5 strong.  The significance level 
adopted was 95% (p≤0.05) (25,26).

RESULTS

Forty university students of both sexes 
participated in the study, 28 of whom were 
women (70%). Table 1 shows the basic cha-
racteristics of the sample. 

Variables Mean (SD)
Age (years) 21.92 (1.77)
Weight (kg) 69.07 (17.27)
Height (m) 1.66 (0.09)

BMI (kg/m²) 24.78 (4.87)

Table 1 - Characterization of the sample (n=40) 

Note: SD = standard deviation; BMI = body mass 
index;

Positive and significant correlations 
were found between the questionnaire sco-
res (Table 2) and between pain intensity 
and the final questionnaire scores (Table 3). 
However, there were no significant corre-
lations between the questionnaires and the 
LDP.

It was possible to analyze that the 
PD-Q and B-PCS questionnaires obtai-
ned significant correlations with all other 
questionnaires, and there was a strong cor-
relation between them. In this sense, the 
QBPDS showed strong correlations with 
the StarT Back and PD-Q questionnai-
res. The TSK-13 has moderate correlations 
with the PD-Q and B-PCS questionnaires. 
Finally, StarT Back showed strong correla-
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tions with PD-Q, QBPDS, and moderate 
correlation with the B-PCS questionnaire. 
Table 2 shows the correlation coefficient 
values between LDP and the questionnaires 
and the p values.

We also observed a moderate cor-
relation between the Numeric Pain Scale 
(NPS) result and the B-PCS score. In ad-
dition, the NPS was used to evaluate the 
following questions from the PD-Q ques-
tionnaire: “What was the strongest intensi-
ty of low back pain you experienced in the 
last four weeks?” and “What was the average 
intensity of your low back pain during the 
last four weeks?”. The responses obtained 
showed that there was a moderate correla-
tion between the most intense pain in the 
last four weeks and the QBPDS and B-PCS 
questionnaires. The average pain intensity 
had a moderate correlation with the PD-Q 
questionnaire and a strong correlation with 
the QBPDS. Table 3 shows the correlation 
between pain intensity, questionnaires, and 
pressure pain threshold. Table 4 shows the 
mean and standard deviation of NPS.

Variables Mean (SD)
NPS 5.3 (1.4)
END PD-Q1 6.9 (1.7)
END PD-Q2 4.1 (1.5)

Note: SD = standard deviation; NPS = Numeric 
Pain Scale; NPS PD-Q1: “What was the strongest 
pain intensity in your lower back that you felt in 
the last four weeks?”; NPS PD-Q2: “What was 
the average intensity of your lower back pain 

during the last four weeks?”.

Table 4 – Mean and Standard Deviation of the 
Numerical Pain Scale

DISCUSSION

This study investigated whether there 
is a relationship between biopsychosocial 
factors, pain intensity, and LDP in univer-
sity students with chronic nonspecific low 
back pain. According to the above results, 
it was possible to verify that there is no sig-
nificant correlation between the scores of the 
questionnaires applied and LDP. However, 
it was possible to confirm strong and signif-
icant correlations between the results of the 
questionnaires, and between pain intensity 
and questionnaire results, data that contrib-
ute to a better understanding of the impacts 
of chronic nonspecific low back pain.  

Emotional aspects can also influence 
pain sensitivity. A recent study showed that 
central sensitization in patients with LBP is 
associated with the extent of psychosocial 
factors known as “yellow flags” using the 
Örebro Musculoskeletal Pain Questionnaire 
(ÖMPQ) (27). Although they have some 
similar objectives, these findings are not 
compatible with our results, since different 
questionnaires were used to assess psycho-
social factors and, in addition, in the study 
by Steinmetz et al. (27), a comparison was 
made between groups (individuals with 
high rates of associated psychosocial factors 
versus individuals with low rates of asso-
ciated psychoso al factors) and LDP, rather 
than a correlation  between LDP and the 
final questionnaire scores, as performed in 
our study. 

Long-term physical activity can reduce 
sensitivity to painful stimuli in healthy indi-
viduals, making it an important component 
in the assessment and rehabilitation of pa-
tients with pain (28). However, the level of 
physical activity of the participants in our 
study was not assessed, a factor that may 
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VARIABLES STarT Back PD-Q TSK - 13 QBPDS B-PCS

PD-Q
rho 0.549* —

p-value < .001 —

TSK- 13

r 0.418* —
p-value 0.007 —
rho 0.294 —
p-value 0.066 —

QBPDS
rho 0.573* 0.515* 0.235 —
p-value < .001 < .001 0.144 —

B-PCS

r 0.546* 0.440* —
p-value < .001 0.004 —
rho 0.463* 0.400* —
p-value 0.003 0.011 —

LDP GCM D M
rho -0.184 -0.218 -0.084 -0.198 -0.138
p-value 0.257 0.176 0.605 0.221 0.394

LDP GCM E M
rho -0.165 -0.206 -0.079 -0.120 -0.168
p-value 0.309 0.202 0.628 0.462 0.299

LDP L1 D M
rho -0.093 -0.078 -0.107 -0.110 -0.078
p-value 0.569 0.632 0.510 0.498 0.634

LDP L1 AND M
rho -0.087 -0.064 -0.087 0.002 -0.062
p-value 0.592 0.695 0.591 0.988 0.706

LDP L5 D M
rho -0.213 -0.172 -0.134 -0.182 -0.172
p-value 0.187 0.289 0.411 0.261 0.288

LDP L5 AND M
rho -0.179 -0.142 -0.154 -0.094 -0.112
p-value 0.269 0.383 0.342 0.564 0.491

 LDP DT D M
rho -0.035 -0.079 -0.117 -0.206 -0.084
p-value 0.832 0.626 0.473 0.203 0.605

LDP DT E M
rho -0.063 -0.036 -0.068 -0.082 -0.086
p-value 0.697 0.828 0.677 0.613 0.597

* p ≤ .05

Note: (r): Pearson correlation coefficient; (rho): Spearman correlation coefficient; LDP: pressure pain 
threshold; RGM: right gastrocnemius mean; GCM L: left gastrocnemius mean; L1 R: right first lumbar 
vertebra mean; L1 L: left first lumbar vertebra mean; L5 R: right fifth lumbar vertebra mean; L5 L: left 
fifth lumbar vertebra mean; DT R: right deltoid mean; DT L: left deltoid mean; *statistically significant 

(p≤0.05).

Table 2 – Correlation between questionnaires and pressure pain threshold.
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Variables END END PD-Q1 END PD-Q2

PD-Q

(r) — 0.368 0.414**

p-value — 0.369 0.008

(Rho) 0.272 — —

p-value 0.090 — —

STarT Back
(Rho) 0.092 0.178 0.107

p-value 0.571 0.271 0.510

TSK-13

(r) — 0.098 0.197

p-value — 0.547 0.224

(Rho) 0.267 — —

p-value 0.095 — —

QBPDS
(Rho) 0.266 0.475** 0.612***

p-value 0.098 0.002 < .001

B-PCS

(r) — 0.357 0.133

p-value — 0.024 0.414

(Rho) 0.309* — —

p-value 0.050 — —

LDP GCM D M
(Rho) 0.203 0.006 -0.073

p-value 0.210 0.971 0.656

LDP GCM AND M
(Rho) 0.148 -0.062 -0.149

p-value 0.363 0.704 0.358

LDP L1 D M
(Rho) 0.256 0.116 0.008

p-value 0.111 0.476 0.963

LDP L1 AND M
(Rho) 0.254 0.147 0.089

p-value 0.113 0.366 0.587

LDP L5 D M
(Rho) 0.229 -0.063 -0.060

p-value 0.155 0.697 0.714

LDP L5 AND M
(Rho) 0.140 -0.009 -0.059

p-value 0.390 0.956 0.719

 LDP DT D M
(Rho) 0.177 -0.104 -0.134

p-value 0.276 0.522 0.408

 LDP DT AND M
(Rho) 0.157 0.034 0.038

p-value 0.333 0.836 0.817

* p ≤ .05, ** p < .01, *** p < .001 

Note: (r): Pearson correlation coefficient; (rho): Spearman correlation coefficient; LDP: pressure pain 
threshold; RGM R M: right gastrocnemius mean; GCM L: left gastrocnemius mean; L1 R L: right first 

lumbar vertebra mean; L1 L: left first lumbar vertebra mean; L5 R: right fifth lumbar vertebra mean; L5 
L: left fifth lumbar vertebra mean; DT D M: right deltoid mean; DT L M: left deltoid mean; NPS: Nu-
meric Pain Scale; NPS PD-Q1: “What was the strongest pain intensity in your lower back that you felt 
in the last four weeks?”; NPS PD-Q2: “What was the average intensity of your lower back pain during 

the last four weeks?”.

Table 3 – Correlation between pain intensity, questionnaires, and pressure pain threshold .
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9

have contributed to the lack of correlations 
between LDP and pain intensity. 

The PD-Q is a questionnaire that 
detects components of neuropathic pain 
(10,11), while the B-PCS assesses cata-
strophizing (21,22). In the present study, 
it was possible to observe that both ques-
tionnaires obtained significant correlations 
with all other questionnaires and between 
themselves.

Patients with neuropathic pain com-
ponents are more likely to have a lower 
degree of functionality in ADLs and suffer 
from more intense pain for longer periods 
(10). These data corroborate the findings of 
the present study, demonstrating a positive 
correlation between neuropathic pain com-
ponents and a higher chance of chronicity, 
functional disability, catastrophizing, and 
kinesiophobia among university students.

The B-PCS questionnaire assesses cat-
astrophizing (21,22). In previous studies 
(29–31), it was found that catastrophizing 
is associated with chronic low back pain, 
generating persistent, severe symptoms and, 
consequently, functional disability. This 
corroborates the findings of our study. In 
addition, increased levels of catastrophizing 
were related to higher scores on all of the 
above-mentioned questionnaires.

Kinesiophobia is defined as the fear of 
movement (32) and interferes with the abil-
ity to complete ADLs in individuals with 
LBP. When patients fear pain, they tend 
to avoid it, stimulating physical inactivity, 
which in turn amplifies pain through the 
relationship between sensory and emotional 
components, generating more fear. In this 
sense, kinesiophobia is related to increased 
pain intensity, functional disability, elevated 
levels of catastrophizing, and consequently 

chronicity (30–33). In our sample, no sig-
nificant correlations were found between 
the TSK-13 questionnaire and the Start 
Back and QBPDS questionnaires, suggest-
ing no relationship between fear of move-
ment, chronicity, and decreased functional 
capacity . Several factors may have contrib-
uted to this result, such as the age of the par-
ticipants, who in our sample were young, 
and the level of physical activity, which was 
not measured in the present study.

Psychological factors have a great-
er impact on pain intensity and disability 
than anatomical factors (5). A weak but 
significant correlation was found between 
increased pain intensity and elevated levels 
of catastrophizing among university stu-
dents, which corroborates previous studies 
(34,35). These findings demonstrate the 
need to associate psychosocial factors with 
the treatment of patients with low back pain 
(36). 

When analyzing “What was the stron-
gest intensity of pain in your lower back that 
you felt in the last four weeks?” through the 
END, there was a moderate correlation with 
the QBPDS and B-PCS questionnaires, in-
dicating that the most intense pain felt in 
the last month is related to increased levels 
of functional disability and catastrophizing. 
In addition, the average pain intensity tak-
en from the PD-Q “What was the average 
intensity of your low back pain during the 
last four weeks?” had a moderate correlation 
with the existence of neuropathic pain com-
ponents and a strong correlation between 
pain intensity and functional disability.

Although biopsychosocial factors, 
pain intensity, and LDP are already inde-
pendently associated with chronic nonspe-
cific low back pain (7,8,29–31,33), a major 
limitation of our research was the difficulty 
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in finding studies that associated LDP with 
biopsychosocial factors in CLBP, data that 
would help to support the results of the 
present study. Therefore, we suggest new 
studies on the correlation between LDP, 
pain intensity, and biopsychosocial factors, 
including the level of physical activity of 
university students, in more heterogeneous 
samples.

Our research had the following 
strengths: we followed the Strengthening the 
Reporting of Observational studies in Epide-
miology (STROBE) guideline for cross-sec-
tional studies and used a sufficient sample 
size. In addition, we enriched our results 
by using several questionnaires to measure 
biopsychosocial factors and the algometer to 
assess LDP locally and remotely. Finally, we 
identified significant correlations between 
biopsychosocial factors, mainly catastro-
phizing and neuropathic pain, which were 
correlated with all other questionnaires , 
demonstrating that when these factors are 
present in individuals with LDP, there is a 
relationship with psychosocial elements. 

CONCLUSION

This study demonstrated that there 
was no correlation between psychosocial 
factors and pressure pain threshold in uni-
versity students with chronic nonspecific 
low back pain. However, pain intensity in 
chronic nonspecific low back pain was cor-
related with several biopsychosocial factors, 
such as neuropathic components of pain, 
catastrophizing, and functional disability. 
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