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Abstract
Background
People with neuropathic-like symptoms had more unfavourable pain features than people with nociceptive. Moreover, deficient conditioned pain modulation is common in people with neuropathic-like symptoms. PainDETECT questionnaire have been used to assess the central sensitisation sign and symptoms. However, whether the painDETECT questionnaire can identify the conditioned pain modulation's impairment is still unknown. Therefore, the current study aimed to evaluate the diagnostic accuracy of the painDETECT questionnaire in detecting the impairment of conditioned pain modulation in people with musculoskeletal pain.

Methods
We conducted a diagnostic accuracy comparing the painDETECT questionnaire (index method) with the cold pressor test, the psychophysical test used to assess the conditioned pain modulation (reference standard). We determined diagnostic accuracy by calculating sensitivity, specificity, predictive values, and likely hood ratios.

Results
We retrospectively enrolled 308 people with musculoskeletal pain in outpatient departments. Most participants were female (n 20 = 220, 71.4%) and had a mean age of 52.2 (± 15.0) years. One hundred seventy-three (56.1%) participants were classified as nociceptive pain, 69 (22.4%) as unclear, and 66 (21.4%) as neuropathic-like symptoms. According to the cold pressor test, 60 (19.4%) participants presented impairment of conditioned pain modulation. The cutoff point of 12 of the painDETECT questionnaire showed values of diagnostic accuracy below 70% compared to the cold pressor test, except for a negative predictive value [76.9 95% Confidence Interval (CI) 71.7 to 81.5]. The cutoff point 19 showed high specificity (78.6%, 95% CI 73.0 to 83.5), high negative predictive value (80.5%, 95% CI 78.1 to 82.7), and accuracy of 67.5% compared to the cold pressor test.

Conclusion
The painDETECT questionnaire seems valuable for ruling out people with musculoskeletal pain and impairment of conditioned pain modulation.
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Background
Neuropathic pain leads to unfavourable outcomes and remains a major clinical challenge. People with neuropathic-like symptoms showed unfavourable pain features (i.e., pain intensity and functional limitation) compared to their counterparts [1]. Previous studies showed that neuropathic pain interferes with several aspects of an individual’s life, such as poor sleep quality [2], physical impairment [3], and a large psychosocial burden [4]. Moreover, there is a high prevalence of depression among people with neuropathic pain which harms the quality of life [5]. There are screening tools capable of identifying key neuropathic-like symptoms. PainDETECT questionnaire is a reliable, simple, and validated screening tool for identifying neuropathic-like symptoms in people with chronic low back pain [6]. PainDETECT questionnaire has been validated for various illnesses, including rheumatoid arthritis, osteoarthritis, fibromyalgia, cancer pain and lumbar spondylolisthesis [7]. Furthermore, compared to other available instruments, the painDETECT questionnaire is one of the best options for screening neuropathic-like symptoms (presenting 85% of sensitivity, 80% of specificity, and 83% of positive predictive accuracy) [8]. Thus, using the painDETECT questionnaire is popular among researchers and clinicians to identify neuropathic-like symptoms in people with musculoskeletal pain.

Neuropathic pain is involved with peripheral and central sensitisation (CS). Several instruments are available to identify the clinical features of CS in the musculoskeletal population [9]. The cold pressor test is one of the most appropriate conditioned pain modulation paradigms to assess descending nociceptive modulatory pathways [10]. People with neuropathic-like symptoms have impairment of pain modulation, which is considered indicative of CS-related signs and symptoms [11, 12]. For instance, carpal tunnel syndrome [13], painful diabetic neuropathy [14], painful peripheral neuropathy [15], and complex-regional pain syndrome [16] have a deficient conditioned pain modulation. Likewise, people with presumably nociceptive pain have demonstrated CS-related signs and symptoms. Lluch et al. showed that 28 to 34% of people with osteoarthritis knee pain had CS-related signs and symptoms considering different aspects of CS-related signs and symptoms (i.e., clinical manifestations of CS, quantitative sensory testing results, dysfunctional endogenous nociceptive inhibition, and neuroimaging) [17]. Additionally, the interaction between osteoarthritis knee and CS increased nocturnal discomfort and disability [18]. Physiotherapy approaches (e.g. education, exercise, manual therapy and transcutaneous electrical nerve stimulation) can target particular pain phenotypes and individualise care [19]. Therefore, detecting the impairment of conditioned pain modulation in people presenting musculoskeletal pain (i.e., nociceptive pain and neuropathic-like symptoms) may assist clinicians in offering appropriate therapeutic strategies for these groups.
The use of the painDETECT questionnaire in assessing CS-related signs and symptoms has been advocated. PainDETECT was designed as a screening tool, but it may also function as a measure of characteristics that point to enhanced central pain processing [20]. Gwylim et al. revealed that people with higher painDETECT questionnaire scores had more CS signs [21]. Likewise, the modified painDETECT questionnaire may assist identification of CS in adults with knee osteoarthritis since higher modified painDETECT questionnaire scores (> 12) were 5.6 times more likely to have CS-related signs and symptoms [22]. Of note, the prior study screened people with knee osteoarthritis using the modified painDETECT, which targets symptoms ‘in or around’ each knee rather than their “main area of pain”, pain spreading up or down from the knee, and a figure with gender-neutral [22]. It is unclear whether the painDETECT questionnaire results may detect people with impairment of pain modulation. Therefore, the current study aimed to evaluate the diagnostic accuracy of the painDETECT questionnaire in detecting the impairment of conditioned pain modulation in people with musculoskeletal pain.

Methods
Study design and ethical considerations
We conducted and reported a diagnostic accuracy study following the Standards for Reporting of Diagnostic Accuracy Studies (STARD) guidelines [23] (Additional file 1). The Research Ethics Committee of the Federal Institute of Rio de Janeiro approved this study (number: 02228818.0.3001.5258) following the Helsinki Declaration for research in humans. All people with musculoskeletal pain who met the eligibility criteria signed the informed consent form before undergoing the study procedures.

Study population
We recruited retrospectively people with musculoskeletal pain from two public physiotherapy departments (i.e., Gaffrée and Guinle University Hospital and Cabo Frio Rehabilitation Centre) and three private physiotherapy departments (i.e., Augusto Motta University Centre, Saúde Clin Physiotherapy Clinic, and Fisiofit Physiotherapy Clinic) in Rio de Janeiro State and Minas Gerais, Brazil between March and September 2019. In public physiotherapy departments, orthopaedists, general practitioners, or other health professionals have often referred people with musculoskeletal pain. People in all private physiotherapy departments reported seeking care for their musculoskeletal condition primarily due to pain.
The study involved people with acute pain (less than three months) and chronic pain (pain duration greater than three months). We defined musculoskeletal pain as pain originating from muscles, ligaments, bones, or joints in a specific body region [24]. We excluded people who had undergone spinal surgery, pregnant women, people in the acute inflammatory phase of rheumatologic diagnoses, people with tumours, those who were illiterate, or those unable to complete the self-reported questionnaires.

Procedures
The evaluation included the clinical history, physical examination, and cold pressor test performed on the same day for people with musculoskeletal pain. We collected sociodemographic and clinical information using an instrument that included demographic data (age, sex, weight, height, education level, and income) as well as characteristics of musculoskeletal pain (pain intensity and duration). We measured pain intensity using the Numeric Pain Rating Scale, ranging from 0 to 10 (0 represents no pain, and 10 illustrates the worst pain possible). This scale is commonly used in musculoskeletal pain studies and has demonstrated good reproducibility levels [25]. Pain duration was recorded in months, with chronic pain defined as lasting over three months and acute pain lasting less than three months [26]. Neuropathic-like symptoms were measured using the painDETECT questionnaire, with the Brazilian version proving helpful in identifying such symptoms [27]. The cold pressor test assessed the Conditioned Pain Modulation (CPM), which evaluates the descending nociceptive inhibitory system [28, 29]. An examiner supervised the completion of all questionnaires, providing clarification when needed, and the process took approximately 10 min per person with musculoskeletal pain. After completing the questionnaires, musculoskeletal pain patients were referred for CPM evaluation.

Index method
The PainDETECT questionnaire is a self-administered tool used to assess neuropathic-like symptoms. It comprises four domains with the following components: pain intensity (three questions), pain course pattern (four graphs), areas of pain and presence of radiating pain (body chart drawing), and sensory descriptor items of pain (seven questions). The first domain consists of three questions assessing pain intensity, including the strongest and average pain levels over the past four weeks. The final score is calculated based on a nine-item representation of the last three domains (pain course pattern, radiating pain, and gradation of pain). The second domain (pain course pattern) has answer options of Persistent pain with slight fluctuations = 0, Persistent pain with pain attacks = -1, Pain attacks without pain between them =  + 1, and Pain attacks with pain between them =  + 1. The score for this domain varies between 0 and + 1. The third domain (radiating pain) includes a dichotomous question, "Does your pain radiate to other regions of your body?" with answer options of yes or no, corresponding to scores of + 2 or 0, respectively. The fourth domain (gradation of pain) comprises seven questions, each with six possible answers scored from 0 (never) to 5 (very strongly). The scores given in each domain are summed up to achieve a final score ranging from -1 to 38. The PainDETECT questionnaire is validated for neuropathic pain conditions [30–32] and has also been validated for mixed pain conditions such as rheumatoid arthritis, osteoarthritis, cancer pain, and lumbar spondylolisthesis [33]. The original questionnaire's cut-off points indicate that scores ≤ 12 suggest a neuropathic component is unlikely, scores between 13 and 18 show an unclear neuropathic component, while scores ≥ 19 suggest a probable neuropathic component [33]. For screening purposes, we considered scores ≤ 12 indicative of nociceptive pain, scores between 13 and 18 as unclear, and scores ≥ 19 indicative of neuropathic-like symptoms. The PainDETECT questionnaire was cross-culturally adapted to the Brazilian context [27].

Reference method
The psychophysical measure of the descending nociceptive inhibitory system
We used the cold pressor test as a psychophysical measure to evaluate the descending nociceptive inhibitory system [34] and assess conditioned pain modulation [35]. In this test, the conditioning stimulus was the immersion of the people's hands in a bucket of temperature-controlled cold water (1ºC – 4ºC) for up to one minute. We monitored the water temperature using a thermometer (5130 model, Incoterm). People with musculoskeletal pain were instructed to keep their hands immersed in the water without making muscle contractions or changing positions. They could withdraw their hand from the water when they could no longer tolerate the painful stimulus. We maintained constant room temperature, humidity, lighting, and noise throughout the procedure.

Pressure pain threshold
We used a digital pressure algometer (model Force Ten FDX, Wagner Instruments, Greenwich, USA) to measure the pain threshold. We performed the pressure pain threshold assessment before and after one minute of the cold pressor test. The evaluation was conducted on the distal part of the dorsal forearm and tibialis anterior muscle, which had not been immersed in water and were unrelated to people's musculoskeletal complaints. The assessment was done in the same order for all people with musculoskeletal pain. Before the evaluation, we explained the operation of the pressure algometer and how the pressure pain threshold would be measured. We also conducted a familiarisation procedure by applying pressure to the dominant forearm, ensuring the people with musculoskeletal pain understood the test. The force on the algometer was gradually increased (1 kg-force/s) until the primary subject felt a change from pressure to pain. The pressure pain threshold was recorded in kilograms-force (Kgf) when the people with musculoskeletal pain verbally indicated experiencing pain. We classified the efficiency of the conditioned pain modulation based on the following strategy: evidence of impairment of pain modulation in both evaluated sites. Only people with musculoskeletal pain showing impaired conditioned pain modulation in both the anterior tibialis muscle and the distal part of the dorsal forearm were classified as having impaired conditioned pain modulation. Using upper and lower limb sites aimed to avoid including people with peripheral sensitisation, following recommendations for conditioned pain modulation [36]. The efficiency of the conditioned pain modulation was assessed by calculating the difference between the pressure pain threshold values obtained during the cold pressor test (the difference between final and initial values). Negative values indicated an inefficiency of the conditioned pain modulation, while null or positive values were considered a typical response of the conditioned pain modulation.


Statistical analysis
Demographic and clinical variables of the study population were presented as the mean and standard deviation for continuous variables. Categorical variables were presented as absolute values and frequencies. Independent one-way analysis of variance (ANOVA) was used to test for within and between-group differences (nociceptive pain, unclear, or neuropathic-like symptoms) for the outcome measures with continuous variables (i.e., pressure pain threshold values for the dorsal region of the forearm and anterior tibial of the participants). The diagnostic accuracy of the painDETECT questionnaire (index method) was compared with the psychophysical measure of the descending nociceptive inhibitory system (reference standard). We calculated sensitivity, specificity, likelihood ratio, positive likelihood ratio, negative likelihood ratio, disease prevalence, positive predictive value, negative predictive value, and accuracy with corresponding exact 95% binomial confidence intervals (CIs) for two predefined cutoff points (12 and 19). For diagnostic accuracy tests (i.e., sensitivity, specificity, predictive values, and accuracy), values < 50% were interpreted as low, 50% to 70% as moderate, and > 70% to 100% as high. A significance level of less than 5% (p < 0.05) was considered for all analyses. The statistical analysis was performed by Jeffreys's Amazing Statistics Program (JASP), version 0.16.3, and Prism for Macintosh, Version 8 (GraphPad Software Inc., San Diego, CA).

Sample size calculation
The sample calculation was based on the values obtained from the study by Gervais-Hupé et al. [37]. The authors observed a sensitivity of 61.5% and specificity of 77.6% in identifying impaired conditioned pain modulation using the cutoff point of 12 in the painDETECT questionnaire in people with knee osteoarthritis. The estimate was calculated considering the prevalence of central sensitisation of 21.43% in people with musculoskeletal pain [38], the alpha value of 5%, and the precision of the estimate of 12%. Thus, it was necessary to include 295 people with musculoskeletal pain.


Results
Characteristics of the participants
A total of 308 people with musculoskeletal pain were enrolled. Most participants were female (n 20 = 220, 71.4%), had a mean age of 52.2 (± 15.0) years, and had a mean of moderate pain intensity (Table 1). Two-hundred sixty-six (86.3%) participants had chronic pain, and 42 (13.6%) had acute pain. Overall, 43 (13.9%) people with musculoskeletal pain reported a previous diagnosis of fibromyalgia, 48 (15.5%) people with musculoskeletal pain described migraine, 80 (25.9%) people with musculoskeletal pain had anxiety and 73 (23.7%) people with musculoskeletal pain had a prior history of depressive disorder. Low back pain (n = 166, 53.8%) was the leading complaint, followed by upper back (n = 136, 44.1%), right shoulder (n = 131, 42.5%), neck (n = 123, 39.9%) and left shoulder (n = 116, 37.6%).
Table 1Characteristics of the study people with musculoskeletal pain (n = 308)


	Characteristics
	Values (n = 308)

	Sex (female), n (%)
	220 (71.4%)

	Age (years), mean (SD)
	52.2 (± 15.0)

	Weight (kg), mean (SD)
	73.3 (± 16.6)

	Height (meters), mean (SD)
	1.6 (± 0.1)

	Body Mass Index (Kg/m2), mean (SD)
	27.8 (± 13.1)

	Private Health Insurance, yes, n (%)
	71 (23.0%)

	Physical Activity, yes, n (%)
	159 (51.6%)

	Pain characteristics

	 Pain intensity at the moment, mean (SD)
	5.8 (± 2.4)

	 Strongest pain level in the last 4 weeks, mean (SD)
	8.0 (± 2.0)

	 Pain level on average in the last 4 weeks, mean (SD
	6.6 (± 2.2)

	 Pain duration (months), mean (SD)
	66.7 (± 100.7)

	Pain intensity, mean (SD)

	 Final painDETECT score, mean (SD)
	11.9 (± 7.7)

	 Nociceptive pain (0–12), n (%)
	173 (56.1%)

	 Unclear (13-18), n (%)
	69 (22.4%)

	 Neuropathic-like symptoms (≥ 19), n (%)
	66 (21.4%)

	 Cold pressor test, impaired, n (%)
	60 (19.4%)


Data are presented as mean (SD) for continuous variables and as frequency counts (%) for categorical variables



Sixty-six (21.4%) people with musculoskeletal pain had painDETECT questionnaire scores ≥ 19, being 5 (7.5%) classified as acute pain, and 69 (22.4%) people with musculoskeletal pain had painDETECT questionnaire scores between 13–18 points, being 12 (17.3%) classified as acute pain. All people with musculoskeletal pain completed the painDETECT questionnaire and the cold pressor test. Then, there were no missing values for the painDETECT questionnaire and the cold pressor test results. No adverse events were associated with the painDETECT questionnaire and the cold pressor test  Fig. 1.[image: ]
Fig. 1Flowchart of the study


Table 2 presents pressure pain threshold values ​​for people with musculoskeletal pain in the dorsal region of the forearm and anterior tibial. The pressure pain threshold at the anterior tibial before the cold pressor test was reduced in people with unclear classification and neuropathic-like symptoms compared to people with nociceptive pain. The pressure pain threshold at the dorsal forearm pressure after the cold pressor test was reduced in the people classified as unclear and with neuropathic-like symptoms compared to people with nociceptive pain. There is no significant difference in within-group comparison in the dorsal region of the forearm and anterior tibial of the people with musculoskeletal pain.
Table 2Comparison of pain threshold values between people with neuropathic-like symptoms, nociceptive pain, and unclear classification


	Characteristics
	Nociceptive pain
n = 173
	Unclear
n = 69
	Neuropathic-like symptoms
n = 66
	ANOVA
	Comparison Groups
	p-value

	Baseline

	 Dorsal forearm algometry (kgf)
	4.1 (1.5)
	3.6 (1.2)
	3.6 (1.2)
	5.290
	Nociceptive versus Unclear
	.029

	 	 	 	 	 	Nociceptive versus Neuropathic
	.024

	 Tibialis anterior algometry (kgf)
	4.6 (1.7)
	4.2 (1.7)
	3.5 (1.4)
	8.673
	Nociceptive versus Neuropathic
	 < .001

	After Cold Pressor Test

	 	 	 	 	 	Nociceptive versus Unclear
	.042

	 Dorsal forearm algometry (kgf)
	4.4 (1.6)
	3.9 (1.6)
	3.6 (1.3)
	8.417
	Nociceptive versus Neuropathic
	 < .001

	 Tibialis anterior algometry (kgf)
	4.9 (1.9)
	4.5 (2.0)
	4.0 (1.5)
	3.961
	Nociceptive versus Neuropathic
	.003

	Within-group change

	 Dorsal forearm algometry (kgf)
	0.3 (1.2)
	0.3 (1.1)
	-0.0 (1.1)
	1.829
	-
	.162

	 Tibialis anterior algometry (kgf)
	0.3 (1.3)
	0.3 (1.1)
	0.4 (1.1)
	0.221
	-
	.802


Data are presented as mean (SD) for continuous variables




Diagnostic accuracy of the painDETECT questionnaire
The cutoff point 12 of the painDETECT questionnaire showed sensitivity, specificity, accuracy below 70%, and a high negative predictive value. The cutoff point 19 of the painDETECT questionnaire showed low sensitivity, high specificity, and high negative predictive value, despite the accuracy below 70% compared to the cold pressor test. Measures of sensitivity, specificity, likelihood ratios, disease prevalence, predictive values, and accuracy regarding the predefined cutoff point of the painDETECT questionnaire for the detection of impairment of the conditioned pain modulation are shown in Table 3.
Table 3Sensitivity, specificity, positive predictive value, negative predictive value, and accuracy are the two predefined cutoff points of the painDETECT questionnaire for detecting of impairment of the conditioned pain modulation


	 	painDETECT
12
	painDETECT
19

	Sensitivity %, (95% CI)
	46.6% (33.6 – 60.0)
	21.6% (12.0 – 34.2)

	Specificity %, (95% CI)
	43.1% (36.8 – 49.5)
	78.6% (73.0 – 83.5)

	Positive Likelihood Ratio (95% CI)
	0.8 (0.6 – 1.1)
	1.0 (0.5 – 1.7)

	Negative Likelihood Ratio (95% CI)
	1.2 (0.9 – 1.6)
	1.0 (0.8 – 1.1)

	Impaired CPM Prevalence %, (95% CI)
	19.4% (15.2 – 24.3)
	19.4% (15.2 – 24.3)

	Positive Predictive Value (95% CI)
	16.5% (12.9 – 21.0)
	19.7 (12.5 – 29.5)

	Negative Predictive Value (95% CI)
	76.9% (71.7 – 81.5)
	80.5% (78.1 – 82.7)

	Accuracy (95% CI)
	43.8% (38.2 – 49.5)
	67.5% (61.9 – 72. 7)


Abbreviation: CPM Conditioned pain modulation





Discussion
This study investigated the diagnostic accuracy of the painDETECT questionnaire in identifying the impairment of conditioned pain modulation in people with musculoskeletal pain. Our findings revealed that the painDETECT questionnaire exhibited low sensibility and high specificity for the cutoff point 19 only compared to the cold pressor test. Our data showed high negative predictive values for both cutoffs of the painDETECT questionnaire, which suggests that a negative test can reliably exclude the impairment of the conditioned pain modulation in this population of musculoskeletal pain people. The low prevalence of the impairment of the conditioned pain modulation in the study sample likely increases the negative predictive value. Accordingly, many people with shared values on the painDETECT questionnaire were diagnosed with preserved conditioned pain modulation.
Our findings showed that values below 19 points in the painDETECT questionnaire correctly detect preserved conditioned pain modulation in most people with musculoskeletal pain. Likewise, a previous study considered scores above 18 in the painDETECT questionnaire as CS-related signs and symptoms [39]. The painDETECT questionnaire has been used for the neurobiological confirmation of central sensitisation in people with features of neuropathic pain [40]. However, a definitive cutoff is not a consensus. The cutoff of 12 in the modified painDETECT questionnaire presents a sensitivity of 61.5% and specificity of 77.6% in identifying CS-related signs and symptoms in people with knee osteoarthritis [37]. The exact cutoff has been advised to indicate CS-related signs and symptoms in people with chronic painful knee osteoarthritis [22]. Nonetheless, considering the relatively low sensitivity and specificity measures, the authors did not recommend this cutoff [22]. Similarly, our data suggested that the cutoff of 12 points had insufficient accuracy in identifying the impairment of the conditioned pain modulation in a heterogeneous sample of people with musculoskeletal pain. Moreover, the low values of likelihood ratios for both cutoff points and the low accuracy for cutoff point 12 limit the applicability of the painDETECT questionnaire to identify the impairment of the conditioned pain modulation in people with musculoskeletal pain.
Neuropathic-like symptoms are linked with peripheral and CS-related signs and symptoms. Some genetic variants could be an essential modulator in developing CS-related signs and symptoms in neuropathic pain [41]. Still, CS-related signs and symptoms manifest most in painful conditions with the neuropathic component [42, 43]. Many strategies, such as conditioned pain modulation, could assess clinical features of CS-related signs and symptoms. Conditioned pain modulation is a predictor in developing and treating neuropathic pain [44] but may perform dissimilarly in neuropathic pain conditions. Gagné et al. suggested that the presence of neuropathic pain leads to a decrease in conditioned pain modulation over time [45]. Carpal tunnel syndrome [13] and painful peripheral neuropathy [15] are examples of impairment of conditioned pain modulation. On the other hand, people with painful diabetic neuropathy had a preserved conditioned pain modulation despite pain duration [46]. Hence, the relationship between conditioned pain modulation and neuropathic pain may be a particular feature of this population.
Our study provides new insight for implementation in clinical use and further studies. PainDETECT questionnaire can be used as an initial screening strategy by physiotherapists and other health professionals to screen neuropathic-like symptoms in people with musculoskeletal pain. Similar pain characteristics are present in musculoskeletal pain conditions. Using the painDETECT questionnaire, the physiotherapist can classify the people according to the pain phenotype. Accordingly, the physiotherapist can offer adequate treatment strategies to a given person.
Researchers should use instruments with high accuracy to assess the presence of CS-related signs and symptoms and neuropathic-like symptoms to confirm the present study's findings. Moreover, future studies should concentrate on methods to pragmatically characterise people with impairment of conditioned pain modulation to facilitate the decision-making of physiotherapists. Finally, the diagnostic accuracy of the painDETECT is only one of the considerations when determining a screening tool for musculoskeletal pain. Therefore, additional aspects should be considered.
Strengths and limitations of the study
We acknowledge the strengths and limitations of the present study. First, this study’s originality verified the diagnostic accuracy of the painDETECT questionnaire to detect impairment of conditioned pain modulation. Second, we used conditioned pain modulation, a reliable measure [47] through a psychophysical test (cold pressor test), to detect the impairment of the conditioned pain modulation using two different anatomical regions to ensure the appropriate classification of the participants. Finally, the large sample size can be considered a strength of this study. The main limitation of the study is that the cold pressor test and the painDETECT questionnaire are not gold-standard for diagnosing the impairment of conditioned pain modulation and neuropathic pain, respectively. Treede suggested that an experiment with secondary hyperalgesia induced by intradermal capsaicin injection is the only documented occurrence of central sensitisation that meets its formal definition [48]. Nevertheless, the cold pressor test is the most common method used [35] and has good to excellent intra-session reliability in healthy and people with chronic pain [49] for conditioned pain modulation assessment. Also, the painDETECT questionnaire can identify neuropathic-like symptoms, but positive neuropathic classification in the painDETECT is insufficient to classify neuropathy [50].


Conclusion
The painDETECT questionnaire seems valuable for ruling out people with musculoskeletal pain and impairment of conditioned pain modulation.
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» People with neuropathic-like symptoms have impairment of pain
modulation.

What does this study add?

o The cutoff point of 19 had high specificity and negative predictive
value compared to the cold pressor test.

¢ Our data suggest that the painDETECT questionnaire is a valuable
instrument for ruling out people with musculoskeletal pain and
impairment of conditioned pain modulation





