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Abstract 9 

Background: Healthcare professionals’ (HCPs’) attitudes towards pain influence 10 

their pain management. Attitudes about pain should be aligned with the evidence-base 11 

at the pre-registration stage of an HCP’s career but pain education at undergraduate 12 

level is often lacking, and negative attitudes can pervade HCP practise. Previous 13 

studies investigating change in pain attitudes in undergraduate HCPs are cross-14 

sectional in nature and frequently report minimal change in pain attitudes. 15 

Objectives: To investigate medical students' attitudes and beliefs towards people with 16 

chronic pain over the course of their Scottish undergraduate programme. 17 

Design: Five year observational study. 18 

Setting: A Scottish university medical school.  19 

Participants: Medical students were recruited in first year and followed up to their 20 

final year (year one n=205/244, year two n=190/245, year three n=132/279, year four 21 

n=110/262,  year four n=159/260) for five years.  22 

Outcome Measure: The Health Care Providers' Pain and Impairment Relationship 23 

Scale (HC-PAIRS with scores ranging from 15-105) was completed annually. 24 
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Results: A two-way ANOVA found that attitudes and beliefs improved significantly 25 

(p<0.01) from first to final year (10.0±10.0). Medics showed a gradual reduction in 26 

scores (signifying improved attitudes) annually.  27 

Conclusions: This is the first known published study to chart changes in the same 28 

cohort of medical students' attitudes and beliefs towards people with chronic pain 29 

over time. Changes in attitudes improved steadily over the five year medical degree 30 

course. Future work should explore which aspects of degree courses, if any, impact 31 

upon attitudes and beliefs towards people with chronic pain so that courses can be 32 

enhanced accordingly.  33 

 34 

Contribution of the Paper:  35 

• This is the first known published observational study of pain attitudes in the 36 

same group of medical students from first to final year of undergraduate 37 

training.  38 

• It confirms the findings from previous cross-sectional literature that there is an 39 

improvement in attitudes amongst medical students during the course of their 40 

usual undergraduate training. 41 

• The change in attitudes whilst of a meaningful magnitude, is relatively modest 42 

and there is clear potential for improvement. 43 

 44 

Keywords 45 

 46 

Medical student pain attitudes observational study 47 

 48 
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Introduction 50 

 51 

Chronic pain disorders such as low back pain are the leading cause of disability 52 

worldwide [1]. It is estimated that one third of UK population experiences chronic 53 

pain [2]. The cost of pain analgesia alone in 2016 was £537 million and indirect costs 54 

of pain through lost productivity were estimated between £5 and £10.7 billion [3]. 55 

20% of the UK population consult their general practitioner (GP) about a 56 

musculoskeletal problem each year [4]. 57 

National clinical guidelines from organisations such as the NICE 2021 chronic pain 58 

assessment and management guidelines [4] and Scottish Intercollegiate Guidelines 59 

Network [5], suggest that as pain is always influenced by social factors, emotional 60 

factors, expectations and beliefs, mental health and biological factors, it should be 61 

managed in accordance with a biopsychosocial approach. However there is evidence 62 

that the more limited biomedical management model prevails [6,7]. The biomedical 63 

model focuses upon pathological and clinical features of pain only, whereas the 64 

biopsychosocial model of care is patient-centred and involves the assessment of the 65 

individual’s biological, psychological and socio-environmental factors [8,9]. 66 

Biopsychosocial care is evidenced to produce better long-term results, cost effectively 67 

and is associated with increased patient satisfaction [10]. Evidence-based practise 68 

should ‘underpin’ healthcare and is a fundamental basis for the provision of clinical 69 

care [11] , however poorly evidenced surgery [12] and medication are still routinely 70 

prescribed for people with chronic pain [13].  The outcomes of biomedical 71 

intervention can result in a perpetuation of chronic pain as in the case of failed low 72 

back pain surgery syndrome or the side-effects of drug use [12,13]. A specific 73 

example of a biomedical approach is subacromial decompression surgery for shoulder 74 
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pain which costs the NHS approximately £50 million in 20,000 procedures annually 75 

but is fraught with potential harm and is no better than placebo [14]. 76 

A biomedical approach towards patient care can be influenced by multiple factors 77 

including negative attitudes of healthcare professionals (HCPs) towards the functional 78 

ability of people with pain [15, 16].  These studies found that HCPs are less likely to 79 

practice an evidence-based, guideline consistent biopsychosocial approach to care, 80 

preferring a less active approach to management.  Loeser and Schatman (2017) [17] 81 

attribute negative attitudes and beliefs and students’ perception that chronic pain 82 

management is the hardest condition to deal with, to the undergraduate training stage 83 

of health professionals’ career and view this stage of a medical career as fundamental 84 

to developing improved attitudes. Hojat et al., (2020) [18] noted that medical student 85 

empathy erodes during the course of a medical degree. Thus, the undergraduate phase 86 

is an important phase for shaping healthcare professionals’ attitudes and beliefs 87 

towards people with chronic pain as they have the potential to affect patient outcomes 88 

[19]. 89 

 90 

It is generally recognised that pain education at undergraduate level is lacking [17, 20, 91 

21]. An improved understanding of this period of learning could help to improve the 92 

impact of healthcare training in order to optimise its contribution to improved pain 93 

management. Numerous studies have quantified pain attitudes and beliefs of students 94 

at the beginning (first year) and end (final year) of students’ training in an attempt to 95 

chart this impact [22, 23, 24, 25]. All but one study, which focussed exclusively on 96 

physiotherapists [22], assessed student attitudes towards pain by comparing different 97 

student cohorts. However this made it difficult to identify if attitudes truly change 98 

over time in a specific group of students or whether the differences found reflected 99 
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diverse attitudes and beliefs existing in different student groups. Annual charting of 100 

the same cohort has been absent and could enable contextualisation against 101 

programme content and structure in order to identify which components of the 102 

programme may have the greatest effect on student attitudes and beliefs. Thus, the 103 

aim of this cohort study was to chart the attitudes and beliefs of the same cohort of 104 

medical students year on year as they progressed from the first to the final year of 105 

their studies.   106 

 107 

Methods 108 

 109 

Participants and recruitment 110 

 111 

From 2009 to 2014 the same medical student cohort at a Scottish University were 112 

recruited to participate in this study. Students were advised of the study during 113 

lectures. Paper questionnaires, participant information leaflets and consent forms were 114 

distributed at the same time. Students were told that participation was voluntary, 115 

confidential and they could withdraw at any time. 116 

 117 

The same cohort was followed for the duration of their five year degree programme. 118 

Data were collected over a five-year period. It was intended that students were linked 119 

longitudinally year on year, using their student ID numbers, however student ID 120 

numbers were not always provided by participants. Data were collected in the first 121 

semester of each academic year except for the final year, data were collected at the 122 

end of the year. The medical programme was accredited by the UK General Medical 123 

Council (UKGMC).  124 
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 125 

Outcome measures 126 

 127 

The Health Care Providers’ Pain and Impairment Relationship Scale (HC-PAIRS) 128 

consisting of 15 items on a 7-point Likert scale measuring healthcare professionals’ 129 

attitudes and beliefs towards pain and function in patients with chronic low back pain 130 

[26] was the outcome measure used. A copy of this questionnaire can be found in the 131 

supplementary material section. The HC-PAIRS has been extensively used in studies 132 

involving healthcare students and qualified clinician populations to reflect change in 133 

attitudes and beliefs towards people with chronic pain [27, 25, 28, 29]. It is widely 134 

accepted as a measure of attitude towards chronic musculoskeletal pain more 135 

generally although the questions are related to back pain [30]. Moran, Rushworth and 136 

Mason (2017) [31] reported good internal consistency (α = 0.84), and convergent 137 

validity of the HC-PAIRS and good test-retest reliability (ICC – 0.84). Scores in this 138 

15 item version can range from 15 to 105, lower scores indicate a more positive 139 

attitude towards patient function in those with chronic pain. In addition, the following 140 

data were collected related to participant characteristics; age, gender (male/female), 141 

previous degree (yes/no), previous history of low back pain (yes/no), current low back 142 

pain (yes/no). 143 

 144 

One half of the baseline SD for this outcome measure can be used to estimate a 145 

minimally clinical important difference (MCID) and is a well-established method of 146 

establishing clinical significance of data [32] and one that has been used for this 147 

outcome measure before [22, 33]. As the former study, Mankelow et al., (2021) [22] 148 
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had a similar population sample and outcome measure this is the preferred MCID that 149 

will be used in this study, 4.2 units. 150 

 151 

Data analysis 152 

 153 

Statistical Package for the Social Sciences Version 25.0 (SPSS Inc., Chicago, IL, 154 

USA) was used for data analysis. Additionally, data were analysed for normal 155 

distribution using a visual inspection of histograms and Q-Q plots alongside statistical 156 

analysis via the Shapiro-Wilkes test and were found to be normally distributed. 157 

Inferential statistics were carried out using a two-way ANOVA with year of study and 158 

discipline of degree as independent variables. The interaction effect of these two 159 

independent variables (year of study*discipline of degree) was also investigated. A p-160 

value of <0.05 was considered statistically significant. 161 

 162 

Results 163 

 164 

In the first year of study there were 244 students in the medical group. The number of 165 

students who returned fully completed questionnaires in each year of study is shown 166 

in table 1. The participant characteristics are shown in table 2. There were 34 167 

incomplete questionnaires that were removed from the analysis (6 in year 1, 5 in year 168 

2, 9 in year 3, 1 in year 4, 13 in year 5).  169 

 170 

Thirty-eight new students, international and domestic, joined the medical cohort but 171 

they were not identifiable from the data collected thus their data could not be 172 

removed. 173 
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 174 

Table 1. Questionnaire response rates 175 

 176 

 Medical students  

N = complete data sets (total 

n in year) 

(% response rate) 

Year 1 205 (244) (84%) 

Year 2 190 (245) (78%) 

Year 3 132 (279)* (47%) 

Year 4 110 (262) (42%) 

Year 5 159 (260) (61%) 

 177 

Table 2. Participant characteristics based on first year cohorts 178 

 
Medical students 

Age (yrs) 
19±2. 

Gender (Female) 
55% 

Previous degree 

(yes) 

14% 

History of low 

back pain (yes) 

27% 
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Current low back 

pain (yes) 

6% 

 179 

 180 

 181 

 182 

Legend:  HC-PAIRS scores (Mean±1SD) for medical students, years 1-5 (with lower 183 

scores indicating better attitudes to pain)  184 

 185 

Figure 1. Health Care Providers’Pain and Impairment Relationship Scale (HC-186 
PAIRS) scores 187 

 188 

A two-way ANOVA found a significant effect on the HC-PAIRS for the year of study 189 

(F= 31.86, p<0.01), but not for discipline of study (F = 2.76, p=0.09). There was a 190 

significant interaction effect of year of study and discipline of study (F=3.57, p=0.01). 191 

The HC-PAIRS scores for all years are shown in figure 1.  Year on year medical 192 

students’ attitudes and beliefs steadily improved resulting in a reduction in HC-193 

PAIRS score between first and final year of 10±10.0 (mean±SD).  194 
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Table 3. Mean HC-PAIRS scores for medical students in each year of study. 195 

Year of study Medical students 

Mean (SD) 

(n) 

1 66.78 

(8.71) 

(205) 

2 63.83 

(8.60) 

(190) 

3 63.14 

(10.15) 

(132) 

4 61.37 

(10.31) 

(110) 

5 56.77 

(9.77) 

Legend: The data are based on estimated marginal means 196 

 197 

 198 

Discussion 199 

 200 

This is the first published observational study known to the authors to chart annual 201 

changes in medical students’ attitudes and beliefs towards patients with chronic pain 202 
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over the course of their undergraduate training from their first to their final year. 203 

Attitudes and beliefs improved significantly from first to final year by 10 units. These 204 

changes are very similar to those changes reported in physiotherapy students over a 205 

four-year degree period in Mankelow et al. (2021) [22], produced by the same 206 

research group in the same time frame. 207 

 208 

The average mean reductions from first to final year were similar to those reported 209 

previously in the literature.  Ryan et al. (2010) [23] found that physiotherapy students 210 

improved by nine units over a four-year programme. Similarly, Morris et al. (2012) 211 

[24] found that medical students improved by nine units over a five-year programme. 212 

However, these studies compared different cohorts of students, thus it was unknown if 213 

the difference between the first and final years reflected a change in attitudes and 214 

beliefs over time or were reflective of different attitudes and beliefs between different 215 

student year cohorts. The current cohort data fills this gap in the literature and 216 

confirms the findings from those previous studies.  The aforementioned study by 217 

Morris et al., (2012) [24] was published by our research group and the data collected 218 

at the same higher education institution as the data for the current study. The 1st year 219 

data in Morris et al., (2012) [24] are the medical cohort that were followed up 220 

annually in the current study. Rankin, Stalnacke and Fowler (2018) [34] used a 15 221 

item, 6-point Likert Scale to assess final year medical student attitudes towards 222 

patients with low back pain (Mean 51.0 [SD] 6.4) and compared them to those of 223 

Swedish students (46 [6.2]). The final year results from Rankin, Stalnacke and 224 

Fowler’s (2018) [34] study are similar to those in this study, however they are not 225 

quite comparable with this study as the scale in this study is wider. Thus 226 

proportionately Scottish medical students’ mean average attitude of 54% towards pain 227 



 12 

in this study ranked between Australian final year medical 57% and Swedish students 228 

at 51%. 229 

 230 

The cross-sectional studies discussed above and the data from this observational study 231 

showed clinically important changes in attitudes towards pain during the course of 232 

HCP training. Correlations have been found between changes in attitude and empathy 233 

[39] and biopsychosocial pain education can affect knowledge, attitude and 234 

behaviours [40]. Provision of evidence-based pain education may help to improve 235 

attitudes towards pain and arrest the erosion of empathy noted during medical degrees 236 

[18], the empathy which is vital to patient care. 237 

 238 

Based on the MCID method proposed above the MCID for this study would be 4.2 239 

units, a change of 10 units as seen in this study over the course of the medical degree 240 

is clinically relevant and exceeds the MCID by 5.8 units. The healthcare professionals 241 

with more positive attitude towards function in people experiencing pain are more 242 

likely to encourage patients to achieve their functional goals rather than fear patient 243 

injury resulting from movement. Helping individual patients to achieve their personal 244 

goals is a theme embedded in patient-centred care, a model of care which is 245 

associated with higher patient satisfaction and this may contribute to better outcomes 246 

[35]. 247 

 248 

However the level of change reported is smaller over a longer period of time than 249 

recent studies which have shown that brief (70 minute) biopsychosocial-informed 250 

pain neuroscience education sessions tailored for health care students can improve 251 

HC-PAIRS scores by 14-18 points on average in the immediate term [27, 28, 36] and 252 
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that these changes are still significant at six months follow-up. This suggests that 253 

there is potential to implement educational strategies to enhance improvement in 254 

attitudes seen over the course of a degree programme such as that in the current study. 255 

 256 

Monitoring data in consecutive years allowed the exploration of attitudes and beliefs 257 

and their change over the duration of the undergraduate programme and how this 258 

might relate to content and structure of the course. A gradual, steady, year on year 259 

improvement in attitudes and beliefs from first to final year occurred. Clinical 260 

placements occur regularly from year one onwards for the medical students with a 261 

musculoskeletal module in year 2, the nature of the steady improvement could 262 

indicate that clinical placements were more influential upon student attitudes and 263 

beliefs than the specific musculoskeletal module. In Mankelow et al. (2021) [22] the 264 

change in physiotherapy students was seen to occur in the final two years and 265 

coincided with placements. However, this hypothesis is purely speculative, and 266 

cannot be delineated from the current data set. These results are similar to findings 267 

from students on a three-year physiotherapy degree programme in England, wherein a 268 

significant change in attitudes and beliefs occurred between the penultimate and final 269 

year coinciding with students’ first clinical placements [23].  270 

 271 

Limitations 272 

 273 

Data has not been linked to individual students year on year as was originally 274 

intended. A lack of data provided by participants meant this did not occur. Thus, it 275 

cannot be stated that these were all the same individuals being sampled each year. As 276 

individuals were not tracked from year to year, a between groups statistical analysis 277 
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was applied to quantify the differences between years of study on attitudes and 278 

beliefs. This analysis was not fully congruent with the study design, as the majority of 279 

participants will have been the same individuals in each year. With this analysis 280 

(rather than a within-subjects model), the mean differences between years are unlikely 281 

to be biased in our sample over the study period. Nevertheless, it would have reduced 282 

the precision of the mean difference estimates, i.e. confidence intervals would be 283 

wider and P-values larger. However, given the large magnitude of the differences 284 

between years, this reduced precision did not materially influence the accuracy of our 285 

inferences. It is possible that those with more negative attitudes may have been more 286 

likely to drop out of the study. The use of paper questionnaires in this study meant 287 

that if students did not choose to disclose information they did not have to. Future 288 

studies could usefully use electronic survey methods as they can be programmed to 289 

prevent progression with the questionnaire until preceding responses are submitted. 290 

 291 

There were some new student admissions to the course, transferring across from other 292 

medical courses and it is not known if all or any of those students participated in this 293 

study. Consequently it is not possible to statistically analyse the influence of these 294 

potential participants. 295 

 296 

While the voluntary and confidential nature of data collection provided 297 

mitigation, the possible presence and nature of response bias remains 298 

unknown. 299 

 300 

This study looked at one medical programme in a University in Scotland, thus the 301 

findings may not generalise to the rest of the UK and internationally. However, the 302 
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programme was accredited by the UK professional body. Final year data were 303 

collected at the end of the final academic year and approximately 18 months prior to 304 

that, thus there is a bigger gap in the data collection. Finally, whilst attitudes predict 305 

behaviour [37] it is unknown if these changes resulted in enhanced clinical practice 306 

and patient outcomes post-qualification. The data set used for this study is slightly 307 

dated as the last part of it was collected in 2014.  However, musculoskeletal pain 308 

remains a core part of the undergraduate medical curriculum and the concepts 309 

underpinning its aetiology, clinical assessment and management options have 310 

not substantially changed since this data was collected. 311 

 312 

Whilst the HC-PAIRS outcome measure used is focussed on low back pain which is a 313 

common complaint, there may be different views to less common disorders and less 314 

well understood conditions such as fibromyalgia. 315 

 316 

Conclusions 317 

 318 

Over the course of their degree programme medical students improve their attitudes 319 

and beliefs towards people with chronic pain. Medical students improved gradually 320 

year on year. The magnitude of the improvement from first to final year is 10 units on 321 

the HC-PAIRS. It is in keeping with previous literature and exceeds the MCID. 322 

Future work should investigate new strategies for improving student pain attitudes 323 

and beliefs and explore the impact of such improvements on clinical care post-324 

qualification.  325 

 326 

Acknowledgements 327 



 16 

 328 

Conflict of Interest 329 

 330 

There are no conflicts of interest. 331 

 332 

Ethical Approval 333 

 334 

Ethical approval was obtained from the West of Scotland Research Ethics Committee 335 

and Teesside University’s School of Health and Social Care Research Ethics and 336 

Governance Committee (062/18).  337 

 338 

Funding 339 

 340 

This research did not receive any specific grant from funding agencies in the public, 341 

commercial, or not-for-profit sectors. 342 

 343 

 344 

References 345 

 346 

1. GBD. Global, regional, and national incidence, prevalence, and years lived 347 

with disability for 354 diseases and injuries for 195 countries and territories, 348 

1990-2017: a systematic analysis for the Global Burden of Disease Study 349 

2017. The Lancet. 2018;392:1789–858.  350 

 351 



 17 

2. Fayaz A, Croft P, Langford RM, Donaldson LJ, Jones GT. Prevalence of 352 

chronic pain in the UK: a systematic review and meta-analysis of population 353 

studies. BMJ Open 6. 2016;6:e010364. 354 

 355 

3. National Institute for Clinical Excellence. (2021). Chronic pain: assessment 356 

and management. doi: https://www.nice.org.uk/guidance/indevelopment/gid-357 

ng10069 358 

 359 

4. Public Health England. (2018). Health Profile for England. Accessed on 360 

20.5.21 at https://www.gov.uk/government/collections/health-profile-for-361 

england 362 

 363 

5. Scottish Intercollegiate Guidelines Network. (2019). Management of 364 

Chronic Pain. A National Clinical Guideline. Publication 136. Accessed on 365 

20 March 2021 at https://www.guidelines.co.uk/pain/sign-chronic-pain-366 

guideline/454994.article 367 

 368 

6. Foster NE, Anema, JR, Cherkin D, Chou R, Cohen SP, Gross DP, et al. 369 

Prevention and treatment of low back pain: evidence, challenges, and 370 

promising directions. The Lancet. 2018;391:2368-83 371 

 372 

7. Rodondi P-Y, Dubois J, Bill A-S, Koutaissoff D, Ros J, Aveni E, et al. 373 

Primary care physicians’ attitude and reported prescribing behaviour for 374 

https://www.nice.org.uk/guidance/indevelopment/gid-ng10069
https://www.nice.org.uk/guidance/indevelopment/gid-ng10069
https://www.gov.uk/government/collections/health-profile-for-england
https://www.gov.uk/government/collections/health-profile-for-england
https://www.guidelines.co.uk/pain/sign-chronic-pain-guideline/454994.article
https://www.guidelines.co.uk/pain/sign-chronic-pain-guideline/454994.article


 18 

chronic low back pain: An exploratory cross-sectional study. PLoS ONE. 375 

2018;13:9:e0204613.  376 

 377 

8. Gatchel RJ and Howard KJ. The Biopsychosocial Approach. Practical Pain 378 

Management. 2008. Accessed on 20 March 2021 at 379 

https://www.practicalpainmanagement.com/treatments/psychological/biopsyc380 

hosocial-approach 381 

 382 
9. Totsch SK and Sorge RE. Immune system involvement in specific pain 383 

conditions. Molecular Pain. 2017. https://doi.org/10.1177/1744806917724559 384 

 385 

10. Gatchel RJ and Okifuji A. Evidence-based scientific data documenting the 386 

treatment and cost-effectiveness of comprehensive pain programs for chronic 387 

malignant pain. Journal of Pain. 2006;7:11:779-793. 388 

 389 

11. General Medical Council. Good Medical Practice. 2019. Accessed 4 390 

February, 2021 at https://www.gmc-uk.org/ethical-guidance/ethical-guidance-391 

for-doctors/good-medical-practice 392 

 393 

12. Jonas WB, Crawford C, Colloca L, Kirston L, Linde K, Moseley B, Meissner 394 

K. Are invasive procedures effective for chronic pain? A systematic review. 395 

Pain Medicine. 2019;20:7:1281-1293. 396 

 397 

https://www.practicalpainmanagement.com/treatments/psychological/biopsychosocial-approach
https://www.practicalpainmanagement.com/treatments/psychological/biopsychosocial-approach
https://doi.org/10.1177/1744806917724559
https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/good-medical-practice
https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/good-medical-practice


 19 

13. Curtis HJ, Croker R, Walker AJ, Richards GC, Quinlan J, Goldacre B. Opioid 398 

prescribing trends and geographical variation in England, 1998-2018: a 399 

retrospective database study. The Lancet. 2018. Accessed on 20 May 2021 at 400 

doi.org/10.1016/S2215-0366(18)30471-1 401 

 402 

14. Vandvik PO, Lähdeoja T, Ardern C, Buchbinder R, Moro J, Brox JI et al. 403 

Subacromial decompression surgery for adults with shoulder pain: a clinical 404 

practice guideline. BMJ (Clinical Research Edition). 2019. Accessed on 20 405 

May 2021 at DOI : 10.1136/bmj.l294  406 

 407 

15. Gardner T, Refshauge K, Smith L, McAuley J, Hubscher M, Goodall S. 408 

Physiotherapists’ beliefs and attitudes and beliefs influence clinical practice in 409 

chronic low back pain: a systematic review of quantitative and qualitative 410 

studies. Journal of Physiotherapy. 2017;63:132-43 411 

 412 

16. Schröeder K, Öberg B, Enthoven P, Kongsted A, Abbot A. Confidence, 413 

attitudes, beliefs and determinants of implementation behaviours among 414 

physiotherapists towards clinical management of low back pain before and 415 

after implementation of the BetterBack model of care. BMC Health Services 416 

Research. 2020. Accessed on 20 May 2021 at doi.org/10.1186/s12913-020-417 

05197-3  418 

 419 



 20 

17. Loeser JD, Schatman ME. Chronic pain management in medical education: a 420 

disastrous omission. Postgraduate Medicine. 2017;129: 3:332-5. 421 

 422 

18. Hojat M, Shannon SC, DeSantis J, Speicher MR, Bragan L, Calabrese LH. 423 

Does empathy decline in the clinical phase of medical education? A 424 

nationwide, multi-institutional, cross-sectional study of students at DO-425 

granting medical schools. Academic Medicine. 2020;95:6:911-918. 426 

 427 

19. Cánovas L, Carrascosa A-J, García M, Fernández M, Calvo A, Monsalve V, 428 

Soriano J-F. Impact of empathy in the patient-doctor relationship on the 429 

chronic pain relief and quality of life: a prospective study in Spanish pain 430 

clinics. Pain Medicine. 2018;19:1304-1314. 431 

 432 

20. Shipton EE, Bate F, Garrick R, Steketee C, Shipton EA, Visser EJ. Systematic 433 

review of pain medicine content, teaching and assessment in medical school 434 

curricula internationally. Pain and Therapy. 2018;7: 139-161. 435 

 436 

21. Briggs EV, Battelli D, Gordon D, Kopf A, Ribeiro S, Puig MM, et al. Current 437 

pain education within undergraduate medical studies across Europe: 438 

Advancing the Provision of Pain Education and Learning (APPEAL) study. 439 

BMJ Open. 2015. Accessed on 20 May 2021 at doi:10.1136/bmjopen-2014- 440 

006984  441 

 442 



 21 

22. Mankelow J, Ryan CG, Morris H, Lauchlan D, Seenan C, Taylor PC, Martin 443 

DJ. Charting physiotherapy students’ attitudes and beliefs towards people with 444 

chronic pain as they progress through their undergraduate programme: An 445 

observational study. Physiotherapy Theory and Practise. 2021. 446 

 447 
 448 

23. Ryan CG, Murphy D, Clark M, Lee A. The effect of a physiotherapy 449 

education compared with a non-healthcare education on the attitudes and 450 

beliefs of students towards functioning in individuals with back pain: An 451 

observational, cross-sectional study. Physiotherapy. 2010;96:144-50. 452 

 453 
 454 

24. Morris H, Ryan C, Lauchlan D, Field M. Do medical student attitudes and 455 

beliefs towards patients with chronic low back pain improve during training? 456 

A cross-sectional study. BMC Medical Education. 2012;12:10.  457 

 458 

25. Augeard, N, Carroll, SP, Tennant J, Seenan C. The effect of undergraduate 459 

education on pain-related attitudes and beliefs in healthcare students. Pain 460 

and Rehabilitation – the Journal of Physiotherapy Pain Association. 461 

2019;46:8-18. 462 

 463 

26. Rainville J, Bagnall D, Phalen L. Health care providersʼ attitudes and beliefs 464 

about functional impairments and chronic back pain. The Clinical Journal of 465 

Pain. 1995;11:287-95. 466 

 467 
 468 



 22 

27. Colleary G, O’Sullivan K, Griffin D, Ryan CG, Martin DJ. Effect of pain 469 

neurophysiology education on physiotherapy students’ understanding of 470 

chronic pain, clinical recommendations and attitudes and beliefs towards 471 

people with chronic pain: a randomised controlled trial. Physiotherapy. 472 

2017;103:423-9. 473 

 474 

28. Maguire, N., Chesterton, P. and Ryan, C.G. The effect of pain neuroscience 475 

education on sports therapy and rehabilitation students’ knowledge, attitudes 476 

and beliefs and clinical recommendations toward athletes with chronic pain. 477 

Journal of Sports Rehabilitation. 2019:28;438-443. 478 

 479 
 480 

29. Briggs AM, Slater H, Smith AJ, Parkin-Smith GF, Watkins K, Chua J. Low 481 

back pain-related beliefs and likely practice behaviours among final-year 482 

cross-discipline health students. European Journal of Pain. 2013;17:766-483 

775. 484 

 485 

30. Houben RMA, Vlaeyen JWS, Peters M, Ostelo RWJG, Wolters PMJC, 486 

Stomp-van den Berg SGM. Health Care Providers’ Attitudes and Beliefs 487 

Towards Common Low Back Pain: Factor Structure and Psychometric 488 

Properties of the HC-PAIRS. Clinical Journal of Pain. 2004;20:1:37-44. 489 

 490 

31. Moran RW, Rushworth WM, Mason J. Investigation of four self-report 491 

instruments (FABT, TSK-HC, Back-PAQ, HC-PAIRS) to measure healthcare 492 



 23 

practitioners’ attitudes and beliefs toward low back pain: Reliability, 493 

convergent validity and survey of New Zealand osteopaths and manipulative 494 

physiotherapists. Musculoskeletal Science and Practice. 2017;32:44-50. 495 

 496 
32. Dworkin RH, Turk DC, Wyrwich KW, Beaton D, Cleeland CS, Farrar JT, et 497 

al. Interpreting the clinical importance of treatment outcomes in chronic pain 498 

clinical trials: IMMPACT recommendations. Pain. 2008;146:3:238–244.  499 

 500 
 501 

33. Domenech J, Sanchez-Zuriaga D, Segura-Orti E, Espjeo-Tort B, Lison JF. 502 

Impact of biomedical and biopsychosocial training sessions on the attitudes, 503 

beliefs and recommendations of health care providers about low back pain: A 504 

randomised clinical trial. Pain. 2011;152:2557-2563. 505 

 506 

34. Rankin L, Stalnacke B-M, Fowler CJ, Gallego G. Differences in Swedish and 507 

Australian medical student attitudes and beliefs about chronic pain, its 508 

management, and the way it is taught. Scandinavian Journal of Pain. 2018. 509 

doi.org/10.1515/sjpain-2018-0039  510 

 511 

35. Kuipers SJ, Cramm JM, Nieboer AP. The importance of patient-centred care 512 

and co-creation of care for satisfaction with care and physical and social well-513 

being of patients with multi-morbidity in the primary care setting. BMC 514 

Health Services Research. 2019. doi.org/10.1186/s12913-018-3818-y  515 



 24 

 516 

36. Mankelow J, Ryan CG, Taylor PC, Martin DJ. The effect of pain 517 

neurophysiology education on healthcare students’ knowledge, attitudes and 518 

behaviours towards pain: A mixed-methods randomised controlled trial. 519 

Musculoskeletal Science and Practice. 2020. 520 

doi.org/10.1016/j.msksp.2020.102249  521 

 522 

37. Ajzen I. The theory of planned behaviour: frequently asked questions. Human 523 

Behaviour and Emerging Technologies. 2020;2:314-324. 524 

 525 

38. Mankelow J. Exploring healthcare students’ pain knowledge and attitudes 526 

towards function in people with pain. PhD thesis: Teesside University. 2021 527 

 528 

39. Calabrese LH, Bianco JA, Mann D, Massello D, Hojat M. Correlates and 529 

changes in empathy and attitudes toward interprofessional collaboration in 530 

osteopathic medical students. The Journal of the American Osteopathic 531 

Association. 2013; 113:12 532 

 533 
40. Mankelow J, Ryan CG, Atkinson G, Taylor PC, Martin D. A systematic 534 

review and meta-analysis of the effects of biopsychosocial pain education 535 

upon health care professional pain attitudes, knowledge, behaviour and patient 536 

outcomes. Journal of Pain. doi:https://doi.org/10.1016/j.jpain.2021.06.010 537 

  538 

https://doi.org/10.1016/j.jpain.2021.06.010


 25 

Supplementary Material 539 
 540 

HC-PAIRS 15 questions 541 

1. Chronic back pain patients can still be expected to fulfill work and family 542 
responsibilities despite pain  543 

2. An increase in pain is an indicator that a chronic back pain patient should stop 544 
what he is doing until the pain decreases  545 

3. Chronic back pain patients cannot go about normal life activities when they 546 
are in pain  547 

4. If their pain would go away, chronic back pain patients’ would be every bit as 548 
active as they used to be  549 

5. Chronic back pain patients should have the same benefits as the handicapped 550 
because of their chronic pain problem  551 

6. Chronic back pain patients owe it to themselves and those around them to 552 
perform their usual activities even when their pain is bad  553 

7. Most people expect too much of chronic back pain patients, given their pain  554 
8. Chronic back pain patients have to be careful not to do anything that might 555 

make their pain worse  556 
9. As long as they are in pain, chronic back pain patients will never be able to 557 

live as well as they did before  558 
10. When their pain gets worse, chronic back pain patients find it very hard to 559 

concentrate on anything else  560 
11. Chronic back pain patients have to accept that they are disabled persons, due 561 

to their chronic pain  562 
12. There is no way that chronic back pain patients can return to doing the things 563 

they used to do unless they first find a cure for their pain  564 
13. Chronic back pain patients find themselves frequently thinking about their 565 

pain and what it has done to their life  566 
14. Even though their pain is always there, chronic back pain patients often don’t 567 

notice it at all when they are keeping themselves busy  568 
15. All of chronic back pain patients’ problems would be solved if their pain 569 

would go away  570 
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