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11 Abstract

12 Background: Respiratory tract infections (RTIs) account for 60% of antibiotic prescribing in 

13 primary care. Several clinical prediction rules (CPRs) have been developed to help reduce 

14 unnecessary prescribing for RTIs, but there are a lack of studies exploring whether or how 

15 these CPRs are being used in UK general practice.

16 Aim: To explore UK GPs’ views and experiences with regards to RTI CPRs and to identify 

17 barriers and facilitators to their use in practice.

18 Design & setting: A qualitative analysis of interviews with in-hours GPs working in the 

19 South and South West of England. 

20 Method: Semi-structured qualitative telephone interviews were conducted, digitally recorded, 

21 transcribed verbatim and analysed using an inductive thematic approach. Patient and public 

22 involvement representatives contributed to study design and interpretation of findings.

23 Results: Thirty-two GPs were interviewed. Some CPRs were more commonly used than 

24 others. Participants used CPRs to facilitate patient-clinician discussion, confirm and support 

25 their decision, and document the consultation. GPs also highlighted concerns including lack 

26 of time, inability of CPRs to incorporate patient complexity, a shift in focus from the patient 

27 during consultations, and limited use in remote consultation (during the COVID-19 

28 pandemic). 

29 Conclusion: This study highlights the need for user-friendly CPRs that are readily integrated 

30 into computer systems, and easily embedded into routine practice to complement clinical 

31 decision making. Existing CPRs need to be validated for other populations where 

32 demographics and clinical characteristics may differ as well different settings including 

33 remote consultations and self-assessment.

34 Keywords: respiratory tract infection; clinical prediction rules; qualitative research; 

35 Word count: 3887 ; Abstract: 239

36 How this fits in

37  Several clinical prediction rules (CPRs) have been developed to predict outcomes of 

38 respiratory tract infections and help clinicians identify patients who may or may not 

39 benefit from antibiotics.
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40  There are a lack of UK qualitative studies exploring whether and how these CPRs are 

41 being used in practice.

42  Our study illustrates some existing CPRs are not commonly used in practice and 

43 concerns regarding their use including lack of time, awareness, and limitations to their 

44 use, both prior to and during the COVID-19 pandemic.

45  The study highlights the need for CPRs that are user-friendly, easily embedded into 

46 practice and validated for different populations and settings such as remote 

47 consultations and self-assessment.

48

49

50 Introduction

51 Antimicrobial resistance remains a global public health problem (1). Reducing unnecessary 

52 and inappropriate use of antibiotics remains crucial to tackling antimicrobial resistance, 

53 particularly in primary care where most antibiotics are prescribed (2,3). Acute respiratory 

54 tract infections (RTIs) account for approximately 60% of antibiotic prescribing in UK 

55 primary care (4,5).  Prescribing for RTIs is common, despite studies showing antibiotics have 

56 no or only marginal clinical benefit and may even have side effects (6). Although UK 

57 prescribing rates have recently declined, more prudent prescribing is needed to reduce 

58 antimicrobial resistance (7). 

59 Clinical prediction rules (henceforth CPRs) or risk scores are tools that quantify the relevant 

60 contribution of patient characteristics such as medical history, clinical examination, and 

61 diagnostic tests to determine whether a patient is likely to have serious illness or 

62 complications, and can be used to assist management decisions (8,9). Such tools are 

63 particularly useful in reducing and managing clinical uncertainty (8,9). An increasing number 

64 of CPRs, for example STARWAVe to help predict hospitalisation in children, CURB-65 to 

65 predict pneumonia, and the Centor and FeverPAIN scores for acute sore throat have been 

66 developed to help clinical teams determine who may benefit from an antibiotic prescription 

67 and reduce unnecessary consumption (10,11). 

68 Randomised controlled trials have shown CPRs are effective at reducing antibiotic 

69 prescription rates for RTIs. NICE guideline [NG84] recommends the Centor and FeverPAIN 

70 scores for managing sore throat (12). However, little is known about whether or how these 

71 CPRs are being used in practice (13-17). There are a lack of studies that have explored GPs’ 

72 use of CPRs in RTIs in UK primary care. One study used a survey to explore 401 UK GPs’ 

73 uptake of CPRs in a range of diseases and reasons for not using them and reported poor use 

74 and awareness of CPRs (18). However, the study focused only on specified CPRs, and did 

75 not provide an in-depth exploration into GPs’ decision-making processes. A more 

76 comprehensive understanding of issues related to adoption of CPRs is needed to help inform 

77 further studies on the development, implementation, and evaluation of more effective CPRs 

78 and strategies to optimise their use in practice. 

79 In the current study, we aimed to explore UK GPs’ views and experiences with regards to 

80 RTI CPRs. We explored whether and how they are being used in practice and facilitators and 

81 barriers related to the adoption of CPRs.

82
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83 Methods

84 Participant and recruitment

85 Local Clinical Research Networks (LCRNs; Wessex and West of England) were used to 

86 identify potential participants for interview. LCRNs advertised the study and provided a list 

87 of potential participants’ contact details. 

88 Participants were purposively sampled to allow diverse characteristics in terms of age, years 

89 of experience, gender, size and location of practice. In order to take part, the GPs had to be 

90 currently working in a general practice surgery and working with patients with RTIs. 

91 Snowball sampling was also used to improve recruitment towards the end of the study, 

92 whereby participants were asked to inform colleagues about the research. Eligible GPs were 

93 e-mailed a participant information sheet and consent form and invited to take part in the 

94 telephone interview. Participants received a £50 Amazon voucher for their participation in 

95 the research study.

96 Data collection

97 Semi-structured telephone interviews were conducted by HH, a non-clinical researcher who 

98 received training in qualitative interviews from the University.  Interviews were chosen as an 

99 optimal approach to gather relevant data on the individual experiences of GPs. Telephone 

100 interviews enabled recruitment from a broader geographical area and were convenient for the 

101 busy clinicians taking part (19). A semi-structured topic guide was used as this allows 

102 participants to contribute their own views and allow unanticipated topics to be explored. The 

103 topic guide was informed by key topics within the existing literature, and discussions with 

104 public contributors. Participants were asked whether they were aware of and used CPRs for 

105 RTIs, how they used CPRs, perceived facilitators and barriers to using CPRs in clinical 

106 practice and how CPRs can be best implemented in practice. The full topic guide is available 

107 in the Appendix. The interviews lasted between 30-60 minutes.

108 Data analysis

109 Interviews were audio-recorded, transcribed verbatim and analysed using inductive thematic 

110 analysis (20). HH read the transcripts repeatedly to ensure familiarity and coded each 

111 interview in detail, generating a list of codes and a coding manual to aid transparency for the 

112 full team and ensuring consistency of coding over time (21). Field notes supported the 

113 analysis. CW, an experienced qualitative researcher, read and coded 20% of transcripts and 

114 reviewed and refined codes with HH. The list of codes and key themes and issues were 

115 discussed and reviewed with the full research team. A lay summary of the study and findings 

116 was shared with our public contributors and their views incorporated into the analysis. NVivo 

117 12 was used to organise and manage the data analysis process. Data collection and analysis 

118 was iterative and continued until data saturation was achieved (22). 

119 Results

120 Participants

121 Thirty-two GPs were interviewed. The demographics of participants are presented in Table 1. 

122 Most were White British and the median age of participants was 44 (range: 32-60) years. The 
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123 median years since qualifying as a GP was 14 years (range: 1-32). Most participants worked 

124 in urban and medium-sized practices. 

125 Most participants were aware of CPRs for acute RTIs. The most named CPRs were the 

126 FeverPAIN and Centor criteria for sore throat and the CRB-65 for pneumonia. More general 

127 CPRs such as NEWS and EWS were less commonly mentioned. Some participants reported 

128 that they hardly ever used CPRs, others used the CPRs occasionally and a few almost always 

129 used CPRs to support their decision-making.  Findings on participants’ views and 

130 experiences of using CPRs for RTIs are presented in four themes: 1) how CPRs are used in 

131 practice, 2) concerns about their use, 3) the use of CPRs during the COVID-19 pandemic, and 

132 4) implementation of CPRs in future patient consultations  (Table 2). Illustrative quotations 

133 from participants are presented in the text and the participant number, gender and age are presented in 

134 parentheses.

135

136 1) Advantages of using CPRs 

137  Useful for providing evidence for prescribing decisions to patients

138 Most participants reported that the key benefit of using CPRs for acute RTIs was to provide 

139 evidence to justify prescribing decisions to patients. 

140 “I would, then, also use the score to validate so they can see in black and white that 

141 they don't fit the criteria at this stage” (GP21, male, 40).

142

143 “Using a tool and saying, 'Look, I've just measured these four things and I've given you 

144 a score and the guidelines are, and the guidance, and this is based on research', it's 

145 quite useful in that way” (GP7, female, 58).

146

147 “You can say there's only like a ten per cent chance of this being a bacterial infection, 

148 and I think that's useful rather than just saying, this is most likely to be” (GP32, male, 

149 43).

150

151 Participants discussed how most patients felt reassured by them using CPRs in this way:  

152 “It's almost like a mini second opinion that people sometimes want” (GP19, male, 40).

153 “It is really useful to say this is not just me doing this on a limb, we've used some 

154 specific things that are validated” (GP3, female, 32).

155 Some participants also highlighted the importance of using CPRs to communicate risk to 

156 patients, support shared decision-making regarding treatment, and also manage expectations 

157 for antibiotics in the future. 
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158 “[It’s] something else to input into the discussion with a patient and to give them an 

159 idea of how likely they are to benefit from antibiotics” (GP26, male, 60).

160

161 “Then with that information, you can then, with the patient, look at that together, and 

162 then make a decision about whether antibiotics are going to be useful in this situation 

163 or not” (GP18, male, 52). 

164 “Going through those things can be very helpful in a patient's understanding and also, 

165 it helps educate them for the next time they have a sore throat” (GP10, male, 43).

166 However, a few participants felt that patients were not always convinced by the evidence and 

167 that a thorough clinical examination was more important to help patients settle their concerns.

168 “I think sometimes patients feel a bit like I'm a human being. I'm not just a set of 

169 numbers” (GP28, female, 38).

170 Evidence-based decision aid for clinicians

171 Many participants appreciated that CPRs were particularly helpful for reducing uncertainty as 

172 to whether a patient might benefit from antibiotics or not and helped with safety-netting. 

173 “I guess there are some people where you're on the fence with whether you give them 

174 antibiotics. For those people, I suppose I have used it and thought, okay, well, the 

175 Centor criteria said this is what I should be doing, therefore I'm going to give it to 

176 them” (GP23, male, 38).

177 “The ones that I'm like, really not sure, and then to objectively guide me as to whether 

178 I should do a delayed script maybe, or immediate antibiotics, that's helpful “(GP8, 

179 female, 48).

180 Some participants reported using CPRs mainly to confirm or support their own clinical 

181 decision, while other participants reported using CPRs to guide their risk assessment. 

182 “If you're thinking this child, I think they're fine, my experience tells me they’re fine, 

183 and the score reflects that it's quite good to sort of belt and braces your clinical 

184 decision” (GP15, female, 47).

185 “I've normally made a clinical decision anyway in my mind, but it's nice to use it as a 

186 tool at the end to make a decision, a final decision” (GP5, female, 40).

187 “It gives you a structure, making sure that you remember to ask the right questions” 

188 (GP22, female, 50).
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189 Many participants felt that using CPRs was good practice and could help standardise care. 

190 “It can reinforce our opinion as being the same as our peers and this is understood 

191 wisdom” (GP7, female, 58).

192 “It gives standardised messages to patients if everybody is using the same scores all 

193 the time” (GP21, male, 42).

194 Some participants felt that CPRs did not add much value to their decision making:

195 “If it's not going to help you manage a patient, then I don't necessarily see the logic in 

196 completing it, for completing its sake” (GP14, female, 47).

197 “It tells you what you already know, I feel” (GP29, male, 43).

198

199 Documenting what happened in the consultation

200 Some participants used CPRs to document the consultation and their decision. Those who 

201 used CPRs in this way reported doing so mostly for medical-legal reasons but also to allow 

202 colleagues to refer to their consultation.

203 “Having something documented regarding a tool that you've used stands you, probably, 

204 in a better stead” (GP12, female, 36).

205 “It's helpful to have it there. So if someone was looking over your notes they could 

206 think, okay, well, you've made a decision and I can follow your thinking more clearly” 

207 (GP25, male, 34).

208 Participants with greater years since qualifying reported less experienced GPs may find CPRs 

209 more useful to build confidence not to prescribe. Participants from small practices generally 

210 felt more confident applying CPRs as they had a good knowledge of their patients. However, 

211 all participants highlighted that CPRs could only be used as an adjunct to clinical judgement, 

212 and ultimately clinical acumen would override a CPR score.

213 2) Concerns about using CPRs

214 Patient complexity

215 All participants reported that CPRs could not consider patient complexity and were less 

216 helpful for certain patients including those patients with recurrent infections, existing 

217 comorbidities, or psychosocial factors: 

218 “I think Centor's more helpful in school-age children and younger adults rather than 

219 the elderly, because I think, the elderly, it's more how systemically unwell they are” 

220 (GP4, male, 53).
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221 “I think you can't fit people into boxes and I think score systems are brilliant for looking 

222 at very limited things, but they don't look at the whole person” (GP22, female, 50).

223 “I think with the more complicated people with multiple conditions and chronic disease, 

224 then they are a bit less useful” (GP2, female, 35).

225

226 An intrusion on the consultation

227 Some participants described how using CPRs negatively affected the consultation:  

228 “You're trying to work out and focus on the patient. Sometimes, going away and doing 

229 a score gets yourself quite focussed on the computer” (GP27, male, 60).

230 “I guess the skill would be trying to weave it into just the smooth history and 

231 examination without making it feel like you were doing that chunky tick box thing” 

232 (GP31, male, 38).

233

234 Time constraint as a main barrier

235 Many participants emphasised that lack of time was the main barrier to using CPRs. 

236 “They’re kind of the same things you’re asking them anyway, so I think it just sometimes 

237 feels a bit tedious” (GP20, female, 40).

238 “Unless you’ve got them in your head, they’re just not happening. It’s too bloody busy” 

239 (GP27, male, 60).

240 Some participants felt overburdened by the number of existing CPRs and protocols, as well 

241 as changes overtime: 

242 “It’s just one more thing we’re asked to use” (GP1, female, 60).

243 “Every area that we cover has its own scoring system, so if I tried to memorise them, 

244 that would be fantastic, but six months later there would be a whole bunch of new ones” 

245 (GP29, male,43).

246

247 Issues with accuracy and interpretation

248 A few participants described challenges of the subjective nature of the questions in Centor and 

249 FeverPAIN and how this could lead to inaccurate assessments: 
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250 “Often, what patients tell you and what is a reality are two very different things” 

251 (GP30, male, 36).

252 “With more subjective stuff it can sometimes be really hard to tie people down with 

253 feelings” (GP11, female, 59). 

254

255 Generally, participants with more years of experience seemed to have more reservations 

256 about using CPRs. They discussed how CPRs were not widely available at the time of their 

257 training and that they had always relied on their clinical judgement. Some also described 

258 being less comfortable with information technology. Participants who felt they were low 

259 prescribers also found CPRs to be less useful. 

260

261 3) Use of CPRs during the COVID-19 pandemic 

262 CPRs need to be adapted for remote consultations

263 Due to COVID-19, many consultations were being conducted remotely. There were mixed 

264 feelings regarding the use of CPRs in remote consultations. Some felt that they could not 

265 confidently apply these CPRs without a physical examination: Others reported they were still 

266 able to complete these CPRs using video consultations, high-quality photos, and patient-

267 reported measures. 

268 “I'd probably be bending the rules slightly, there, if I couldn't do all of the bits of it, but 

269 it might give me a bit of an indication” (GP31, male, 38).

270 “The scores are only as reliable as the examination that you're doing at the time” (GP5, 

271 female, 40).

272 CPRs need to be validated for remote consultations

273 When asked, almost all participants described the importance of validating CPRs validated 

274 for remote consultation:

275 “If they [CPRs] were validated scores based on remote assessment, that would be 

276 really useful because then you'd feel that it was more geared to the actual situation that 

277 you're in” (GP19, male, 40).

278 “It would be useful if they [CPRs] were history based or simple examination based that 

279 you could do over a video phone” (GP7, female, 58).

280 Patients could complete CPR

281 Many participants felt CPRs could be used as part of pre-assessment telephone or online 

282 triage systems. Some participants discussed the use of images or instruction sheets to help 
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283 patients take reliable measurements. Similar views were expressed from participants from 

284 urban and rural practices and medium and large practices.

285

286 4) Implementation of CPRs

287 Integration into computer systems

288 There was strong agreement amongst participants regarding factors that would increase GP 

289 uptake of CPRs. All participants described the need for CPRs to be easily accessible and 

290 well-integrated into their computer systems.

291 “Most of these things don't take very long; it's just knowing where they are” (GP9, 

292 male, 46).

293 “They're helpful, but then they're only helpful if they're there” (GP13, female, 48).

294 “Part of it is that you've got to remember them” (GP7, female, 58).

295 GP awareness

296 Many participants also discussed the importance of increasing GP awareness of CPRs, 

297 through constant reminders, discussions with colleagues, and promotion at regional or 

298 national level: 

299 “The stuff that's being encouraged by CCGs and publicised, I think is very easy to find, 

300 but some of the other scores are you'd have to go looking for them to find them” (GP12, 

301 female, 36).

302 CPRs need to be evidenced/endorsed

303 Participants spoke of how they were more likely to use a CPR if there was a strong evidence 

304 base for it and if it was developed by experts and endorsed by guidelines: 

305 “I feel confident if it's a local or NICE guideline; I have full confidence in that” (GP24, 

306 female,44).

307 “The ones that are promoted in GP updates or The BMJ, or end up in clinical 

308 guidelines, I'm tending to believe that they have been properly validated and tested, 

309 and therefore are useful and I should be using them” (GP26, male, 60).

310

311 Ideally validated in primary care population

312 Many participants also discussed how CPRs should be developed and validated in primary 

313 care populations.
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314 “You're dealing with different populations, so a test that's, say, is quite good at picking 

315 up that somebody's got sepsis in hospital is going to be vastly, over-predict sepsis in a 

316 community population” (GP4, male, 53).

317 “They've [CPRs] got to be developed for the target population and the target use, so 

318 for general practice” (GP15, female, 47).

319 CPR design and length 

320 All participants reported that simple, user friendly CPRs were most useful and easily 

321 embedded into their routines. 

322 “It's [Centor’s] easy. It's not got too many factors. I don't need a template to remind 

323 me of all the questions and I don't need a template to add it up” (GP13, female, 48).

324 “The Centor - it comes up populated within the template. It's very easy to just click the 

325 buttons, to fill it in. Also, it's a short temple” (GP24, female, 44).

326 Changes to CPR to improve patient understanding

327 Some participants recognised the need for CPRs to include additional information and 

328 materials to further facilitate patient-clinician communication and help patients better 

329 understand the use of antibiotics. 

330 “A link to a page which would say - which would tell you, or you can look up your score 

331 and it would give some sort of visual aid to understanding what that meant. I think that 

332 would be useful” (GP6, male, 41).

333 Monetary incentives not needed

334 Most participants felt monetary incentives were not needed to increase uptake of CPRs as 

335 they described a great responsibility to reduce antibiotic resistance as a sufficient driver for 

336 their use. 

337 “There is a huge incentive which is to stop antibiotic resistance, and I think we feel as 

338 UK GPs that that's a huge bonus of us, or responsibility” (GP10, male, 43).

339

340 Discussion

341 Summary

342 This study explored GPs’ views and experiences of using CPRs in the management of acute 

343 RTIs. Participants generally expressed favourable opinion to CPRs and recognised 

344 advantages of using CPRs alongside clinical judgement. Some scores were more commonly 

345 used than others. Participants used CPRs in different ways: to evidence their decision making 

346 to patients, support, confirm or document their prescribing decisions. Important barriers to 



                               

                             

                     Respiratory tract infections prediction rules

347 their use were highlighted such as: lack of time, the inability of CPRs to account for patient 

348 complexity, limitations of the subjective elements of the CPRs, a shift in focus from the 

349 patient during the consultation, and limited use in remote consultation. Participants suggested 

350 simple, user-friendly CPRs that are well-integrated into computer systems and endorsed by 

351 guidelines are needed to increase awareness, accessibility and usability. Furthermore, 

352 participants expressed a need for existing CPRs to be validated for different populations and 

353 remote consultations. 

354 Strengths and limitations 

355 A strength of this study was the inclusion of participants from a mix of practices (urban vs 

356 rural, medium vs large) in different geographical areas, and with a broad range in years of 

357 experience, which allowed a range of views to be captured. The semi-structured qualitative 

358 approach allowed an in depth understanding of emerging concepts. A limitation was that 

359 some participants had been or were involved in work or research on antibiotic prescribing and 

360 this may have influenced their views on CPRs. It is likely that participants who took part in 

361 the study had different (and possibly more favourable) view of CPRs that those who did not. 

362 Participants were predominantly White British, which meant views from ethnic minority GPs 

363 were not explored extensively. Similarly, there were fewer participants from small practices. 

364 Often in the management of acute respiratory infections, the clinician will first make a 

365 diagnosis based on the history or examination (or both) and then use different strategies to 

366 refine this diagnosis and rule out competing possibilities (23). For example, a clinician may 

367 hypothesise that the patient has a viral infection and then will use a CPR to estimate the 

368 probability of a bacterial infection. This in turn will influence the treatment strategy, which 

369 may vary by country or context (i.e., delayed prescribing for sore throat in the UK vs further 

370 near patient diagnostic testing in the US) (24). However, CPRs are only one diagnostic 

371 reasoning strategy that might be used. Clinicians may use other strategies, for example, 

372 compare symptoms and signs to previous patterns of cases to reach a diagnosis. GPs differ in 

373 their use of diagnostic strategies and the strategy used may also depend on the condition or 

374 presenting symptoms. 

375

376 Comparison with existing literature

377 This is the first UK qualitative interview study to explore views and experiences of CPRs for 

378 RTIs, overall and in the context of remote consultations. Our findings are consistent with the 

379 wider literature on CPRs, which has found that key influences of uptake of CPRs are time, 

380 integration into computer systems and lack of relevance to some patients (25-28). Similarly, 

381 evidence-based medicine and patient-clinician communication have been reported as main 

382 reasons for use of CPRs more generally (25). Our findings are also in line with a theory 

383 which suggests barriers such as GP attitude (for example lack of familiarity or motivation to 

384 use CPRs) and patient and environmental factors (for example clinical guidelines, or practice 

385 factors) may play a role in the use of CPRs (28,29). Some participants reported lack of 

386 perceived value of CPRs or preference for clinical judgement, particularly among more 

387 experienced participants, which has been described in previous studies (18, 25,30). Our 

388 finding that CPRs for RTIs may often be used to provide evidence to justify prescribing 

389 decisions to patients or to confirm their own recommendation rather than aid decision-making 



                               

                             

                     Respiratory tract infections prediction rules

390 is consistent with findings on CPRs for other conditions (31). In contrast to a survey study 

391 (published in 2014) that found 76% of surveyed GPs reported that they had never heard of the 

392 Centor score (18), our study found that most people were now aware of the score. This 

393 suggests an improvement in awareness of some existing scores, for example, for sore throat.  

394 Our study extends the current literature on use of CPRs by highlighting the need for CPRs 

395 that are useful and validated for remote consulting. 

396 Implications for research and practice

397 This study suggests that many existing CPRs for RTIs are not routinely used in practice. 

398 Existing CPRs may be useful for remote consultations and pre-assessment triage systems, but 

399 further work is needed to explore how they can be safely adapted and validated. Any adapted 

400 CPRs will need to be user-friendly, auto populated and easily embedded into routine practice. 

401 Endorsement in trusted guidelines and promotion at CCG and practice level as well as 

402 integration into computer systems may help increase awareness and normalise their use. 

403

404 Funding: This research was funded by the National Institute of Health Research School of 

405 Primary Care Research (NIHR SPCR2014-10043).

406 Ethical approval: The study was approved by the Health Research Authority and Health and 

407 Care Research Wales (REC reference: 20/HRA/4421).

408 Competing interests: None declared.

409 Acknowledgements: The authors wish to thank the study participants for taking part in this 

410 research, the Clinical Research Network for their support, and the funders.



                               

                             

                     Respiratory tract infections prediction rules

412 References

413 1. Centers for Disease Control and Prevention (2016) Antibiotic prescribing and use in 

414 doctor’s offices, https://www.cdc.gov/getsmart/community/about/fast-facts.html

415 2. Public Health England. English surveillance programme for antimicrobial utilisation and 

416 resistance report, 2016

417 3. Costelloe C, Metcalfe C, Lovering A, et al. Effect of antibiotic prescribing in primary care 

418 on antimicrobial resistance in individual patients: systematic review and meta-analysis. 

419 BMJ 2010;340:c2096.

420 4. National Institute for Health and Care Excellence. Respiratory Tract Infections (Self-

421 Limiting): Prescribing Antibiotics. London: NICE, 2008. 

422 https://www.nice.org.uk/guidance/cg69/resources/respiratory-tract-infections-selflimiting-

423 prescribing-antibiotics-975576354757.

424 5. Gulliford MC, Dregan A, Moore MV. et al. Continued high rates of antibiotic prescribing 

425 to adults with respiratory tract infection: survey of 568 UK general practices. BMJ Open 

426 2014; 4: e006245.

427 6. National Institute for Health and Care Excellence. Respiratory Tract Infections (Self-

428 Limiting): Prescribing Antibiotics. London: NICE2008. 

429 https://www.nice.org.uk/guidance/cg69/resources/respiratory-tract-infections-selflimiting-

430 prescribing-antibiotics-975576354757.

431 7. English Surveillance Programme for Antimicrobial Utilisation and Resistance (ESPAUR) 

432 Report 2016 PHE, 2016.

433 8. Beattie P , Nelson R. Clinical prediction rules: what are they and what do they tell Us? 

434 Aust J Physiother 2006;52:157–63. 

435 9. McGinn TG, Guyatt GH, Wyer PC , et al. Users' guides to the medical literature: xxii: how 

436 to use articles about clinical decision rules. JAMA 2000;284:79–84.

437 10. Centor RM, Witherspoon JM, Dalton HP, et al. The diagnosis of strep throat in adults in 

438 the emergency room. Med Decis Making 1981;1(3):239–246

439 11. Sore throat (acute): Antimicrobial prescribing [Internet]. London (GB): National Institute 

440 for Health and Care Excellence; 2018 Jan. (NICE guideline; no. 84). Available from: 

441 https://www.nice.org.uk/guidance/ng84 

442 12. National Institute for Health and Care Excellence (2018) Sore throat (acute): antimicrobial 

443 prescribing (Nice guideline NG84). Available at : 

444 https://www.nice.org.uk/guidance/ng84/chapter/terms-used-in-the-guideline [Accessed 24 

445 March 2021]

446 13. McIsaac WJ, Goel V. Effect of an explicit decision-support tool on decisions to prescribe 

447 antibiotics for sore throat. Med Decis Making 1998;18:220–8



                               

                             

                     Respiratory tract infections prediction rules

448 14. McIsaac WJ, Goel V, To T, et al. Effect on antibiotic prescribing of repeated clinical 

449 prompts to use a sore throat score: lessons from a failed community intervention study. J 

450 Fam Pract 2002;51:339–44.

451 15. Worrall G, Hutchinson J, Sherman G, et al. Diagnosing streptococcal sore throat in adults: 

452 randomized controlled trial of in-office aids. Can Fam Physician 2007;53:666–71.

453 16. Little P, Hobbs FD, Moore M, et al. Clinical score and rapid antigen detection test to guide 

454 antibiotic use for sore throats: randomised controlled trial of PRISM (primary care 

455 streptococcal management). BMJ 2013;347:f5806.

456 17. McGinn TG, McCullagh L, Kannry J, et al. Efficacy of an evidence-based clinical decision 

457 support in primary care practices: a randomized clinical trial. JAMA Intern Med 

458 2013;173:1584–91

459 18. Pluddemann A, Wallace E, Bankhead C, et al. Clinical prediction rules in practice: review 

460 of clinical guidelines and survey of GPs. Br J Gen Pract 2014: 64 (621): e233-e242.

461 19. Drabble L, Trocki KF, Salcedo B, Walker PC, Korcha RA. Conducting qualitative 

462 interviews by telephone: Lessons learned from a study of alcohol use among sexual 

463 minority and heterosexual women. Qual Soc Work 2016;15(1):118–133.

464 20. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 

465 2006;3(2):77–101.

466 21. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for 

467 the analysis of qualitative data in multi-disciplinary health research. BMC Med Res 

468 Methodol 2013;13:117. 

469 22. Morse JM. The significance of saturation. Qual Health Res 1995;5:147–9.

470 23. Heneghan C, Glasziou P, Thompson M, et al. Diagnostic strategies used in primary care. 

471 BMJ 2009; 338: b946

472 24. Whiting P, Toerien M, de Salis I, et al. A review identifies and classifies diverse reasons 

473 for ordering diagnostic tests. J Clin Epidemiol 2007;60:981-9

474 25. Brown B, Cheraghi-Sohi S, Jaki T. et al. Understanding clinical prediction models as 

475 ‘innovations’: a mixed methods study in UK family practice. BMC Med Inform Decis Mak 

476 2016;16:106.

477 26. Kennedy G, Gallego B. Clinical prediction rules: A systematic review of healthcare 

478 provider opinions and preferences. Int J Med Inform 2019;123:1-10.

479 27. Tomlinson F, Willis TA. What are medical students' attitudes to clinical risk-scoring tools? 

480 An exploratory study. Educ Prim Care 2019;30(6):355-360. 

481 28. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PA, et al. Why don’t 

482 physicians follow clinical practice guidelines? A framework for improvement. J Am Med 

483 Assoc 1999;282(15):1458e65. 



                               

                             

                     Respiratory tract infections prediction rules

484 29. Legare F, Ratte S, Gravel K, Graham ID. Barriers and facilitators to implementing shared 

485 decision-making in clinical practice: update of a systematic review of health professionals’ 

486 perceptions. Patient Educ Couns 2008;73(3):526

487 30. Wallace E, Johansen ME. Clinical Prediction Rules: Challenges, Barriers, and 

488 Promise. Ann Fam Med 2018;16(5):390-392. 

489 31. Dowrick C, Leydon GM, McBride A, et al. Patients' and doctors' views on depression 

490 severity questionnaires incentivised in UK quality and outcomes framework: qualitative 

491 study. BMJ 2009 ;338:b663.

492

493

494 Table 1. Participant characteristics

495

Characteristic n (%)

Sex

Male 16 (50)

Female 16 (50)

Age

Range 32-60

Median 44

Ethnicity

White 27 (84.4)

Asian 5 (15.6)

Years in general 

practice

Range 1 to 32

Median 14

Location

Rural 9 (28.1)

Urban 18 (56.3)

Mixed/market town 5 (15.6)

Size of Practice

Small 3 (9.4)

Medium 16 (50)

Large 13 (40.6)

496

497
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Table 2. GP reported advantages, concerns regarding CPRs for respiratory tract infections, their use in remote consultations, and 

implementation

Themes Subthemes

 Useful for providing evidence for prescribing decisions to patients 

 Evidence-based decision aid for clinicians 1) Advantages of CPRs

 Documenting what happened in the consultation 

 Patient complexity

 An intrusion on the consultation

 Time constraint as main barrier
2) Concerns about use of CPRs

 Issues with accuracy and interpretation

 CPRs need to be adapted for remote consultations

 CPRs need to be validated for remote consultations3) Use of CPRs during COVID-19

 Patients could complete CPR

 Integration into computer systems

 GP awareness

 CPRs need to be evidenced/endorsed

 Ideally validated in primary care population

 CPR design and length 

 Changes to CPR to improve patient understanding

4) Implementation of CPS

 Monetary incentives not needed


