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33 Abstract

34 Background: Previously, the diagnosis of irritable bowel syndrome (IBS) required exclusion 

35 of organic causes by extensive diagnostic testing. Newer guidelines recommend IBS as a 

36 positive diagnosis based on symptoms with limited testing. We investigated the long-term 

37 safety and impact on use of health resources of a positive diagnostic strategy compared to a 

38 strategy of exclusion in patients with symptoms compatible with IBS. 

39 Methods: In 2008-2010, primary care patients aged 18-50 years fulfilling the Rome III 

40 criteria for IBS without alarm signals were randomized to a positive diagnostic strategy 

41 (limited blood tests, n=150) or a strategy of exclusion (extensive blood tests, fecal samples for 

42 intestinal parasites and sigmoidoscopy with biopsies, n=152). At five years, hospital-

43 registered diagnoses and use of health resources including lower endoscopies were retrieved 

44 from national registries. Participants provided 5-year data on Rome III criteria for IBS, 

45 severity of symptoms and quality of life. 

46 Key results: Baseline mean age was 31.4 (SD 9.1) years; 79% were female. No cases of 

47 celiac disease, gastrointestinal or gynecological cancers were diagnosed within five years. 

48 Negligible and comparable numbers were diagnosed with inflammatory bowel disease, 

49 benign gynecological conditions and upper GI conditions in the two groups. The positive 
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50 diagnosis strategy carried a higher number of lower endoscopies from year 1 to 5 (23 patients 

51 versus 13 patients in the exclusion group), but overall saved endoscopies. 

52 Conclusions & Inferences: A positive diagnosis of IBS was as safe as a diagnosis of 

53 exclusion in a five-year perspective and saved lower endoscopies; ClinicalTrials.gov 

54 numbers, NCT00659763/NCT01153295.

55 Keywords: IBS; health resources; primary health care; endoscopy; registries; inflammatory 

56 bowel disease; quality of life.

57 Introduction 

58 Irritable bowel syndrome is a syndrome of abdominal pain associated with a changed stool 

59 pattern with disturbed stool frequency, consistency or both. Estimated 10-16% of adults suffer 

60 from IBS in Denmark 1,2. IBS carries a significant impact on health-related quality of life 

61 (HRQoL) and causes reduced productivity at work 3–5, and is an economic burden on health 

62 systems due to the substantial number of patients requiring high use of health resources 6,7.

63 As no biomarker exists IBS was traditionally approached as a diagnosis of exclusion with 

64 extensive testing aiming at excluding organic causes. Observational studies suggest that only 

65 rarely do blood tests, stool tests and imaging studies lead to a diagnosis of organic conditions 

66 in younger patients fulfilling symptom-based criteria for IBS 8,9, and recent guidelines 

67 recommend a positive diagnosis in IBS by recognizing symptoms, absence of alarm signals 

68 and few diagnostic tests 10,11. 

69 In a randomized, non-inferiority trial 12, we showed that a positive diagnosis is non-inferior to 

70 a strategy of exclusion with regard to HRQoL in patients aged 18-50 years with symptoms 

71 fulfilling the Rome III criteria for IBS 13 and no alarm signals. The positive strategy carried 

72 lower direct healthcare costs at no expense of missed organic diagnoses in the 1-year follow-

73 up. The long-term effects of the strategies have not previously been evaluated. Our hypothesis 

74 was that in the five-year perspective a positive diagnostic strategy would save health 

75 resources, mainly lower endoscopies, with no higher risk of missing serious organic diagnoses 

76 compared to a strategy of exclusion. The aim of this study was to investigate the long-term 

77 effect of the two diagnostic strategies by describing the use of health resources, organic 

78 diagnoses and HRQoL. We further wanted to describe the stability of GI symptoms based on 

79 Rome III criteria and IBS-subtypes.  
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80 Materials and methods 

81 Subjects, recruitment and primary trial methodology 

82 We conducted a five-year follow-up of our randomized controlled non-inferiority trial 

83 comparing a positive diagnostic strategy to a strategy of exclusion in IBS 12. In two Danish 

84 regions, 307 general practitioners (GPs) referred consecutive patients aged 18-50 years, in 

85 whom they suspected IBS, for enrollment into the trial at two facilities (Køge/Region Zealand 

86 and Odense/Region of Southern Denmark) between February 2008 and July 2010 enrolling 

87 for 18 months at each site. Eligible patients fulfilled the Rome III criteria for IBS 13 and gave 

88 written informed consent. Exclusion criteria were 1) investigation for IBS within the past 

89 three years; (2) alarm signals (unexplained weight loss >3 kg in the past three months, rectal 

90 bleeding, unexplained fever or anemia, family history of inflammatory bowel disease [IBD] 

91 or colorectal cancer [CRC], abnormal physical examination); (3) medicine or alcohol abuse; 

92 (4) pregnancy; (5) comorbidity interfering with evaluation of outcomes; and (6) symptom less 

93 than one year in patients older than 40 as outlined in the Danish National Guideline on CRC 

94 14. Patients were randomized 1:1 by use of sequentially sealed envelopes to a positive 

95 diagnostic strategy comprising a medical interview, physical examination and limited blood 

96 tests (full blood count and C-reactive protein) or to a strategy of exclusion with a medical 

97 interview, physical examination and an extensive panel of tests including blood tests (full 

98 blood count, plasma-C-reactive protein, -calcium [total], -bilirubin, -alanine aminotransferase, 

99 -alkaline phosphatase, -albumin, serum-thyroid-stimulating hormone, screening for celiac 

100 disease [serum tissue transglutaminase], and lactase gene test); fecal testing for intestinal 

101 parasites (times 3) and a sigmoidoscopy with biopsies. The patients were followed by 

102 monthly questionnaires and a final one-year visit. The study methodology is thoroughly 

103 reported elsewhere12. The patients consented to contact after five years. The study was carried 

104 out in accordance with the principles of the Helsinki declaration, was approved by the 

105 regional ethics committees (SJ-40, S-20080078) and registered at Clinicaltrials.gov 

106 (NCT00659763 and NCT01153295).

107

108 Five-year survey 

109 Within three months after the enrollment plus five years (February 2013 to October 2015), 

110 participants were invited to the five-year survey. The invitation included a letter explaining 

111 the purpose emphasizing participation even if no current symptoms, a questionnaire and an 

112 invitation to complete the questionnaire online, an “informed consent”-form, and a prepaid 
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113 return envelope. Non-responders received two reminders; one by ordinary mail and a 

114 subsequent by telephone. If an email address was available, an email linking directly to the 

115 online questionnaire was sent at the same time. 

116 The five-year questionnaire included a question on work status, the Rome III questionnaire 13 

117 , the Short Form-36 Health Survey  (SF-36) 15 and a question on severity of GI symptoms: 

118 “Within the past week, how will you evaluate the severity of your gastrointestinal 

119 symptoms?” Answer categories were: no symptoms; mild symptoms (easily tolerated, not 

120 interfering with daily activities); moderate symptoms (symptoms interfering with daily 

121 activities or interrupting activities for shorter periods); severe symptoms (normal daily 

122 activities are impossible or activities are interrupted for longer periods).  At baseline, the 

123 participants had answered the same questions/questionnaires. Data from baseline interview 

124 included in this publication are age, gender, educational level and working status.

125 Registry data 

126 We retrieved medical information from three Danish national registries by use of the civil 

127 registration number, a unique number given to all Danes since 1968, enabling accurate 

128 linkage between registries. From the National Patient Register (NPR); a national register of 

129 activities at Danish hospitals, we retrieved information on diagnoses, hospital visits and 

130 admissions. From the Danish National Health Service Register (DNHSR) containing data on 

131 services supported by the Danish public health insurance covering all Danish citizens, we 

132 retrieved information on visits at GPs and at specialists in gastroenterology, gynecology, 

133 surgery or internal medicine and any diagnostic tests or procedures performed related to the 

134 visits. From the Register of Medicinal Product Statistics (RMPS) containing information on 

135 all sales of human and veterinary medicines in Denmark, we retrieved information on 

136 redeemed prescription medicine. To exclude diagnostic tests performed as part of the primary 

137 study, the follow-up period was from one year to five years after baseline. Use of resources 

138 and diagnoses during the first year are reported elsewhere 12. Briefly, baseline 

139 sigmoidoscopies were registered as part of the study and data on lower endoscopies 

140 performed during the first year of follow-up were patient-reported as part of the monthly 

141 questionnaires. 

142 Outcomes 

143 The five-year follow-up was originally planned with a non-inferiority analysis of HRQoL as 

144 primary outcome. After statistical advice, this follow-up will be purely descriptive, since the 
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145 original design of the study and sample size calculation was not based on the five-year non-

146 inferiority analysis and the 1-year analysis not planned as an interim analysis. Aim and 

147 hypotheses remained the same. 

148 Diagnoses

149 Diagnoses related to the GI and female genital tract were retrieved from NPR, and grouped 

150 into gastrointestinal cancer, gynecological cancer, Crohn’s disease, ulcerative colitis, lactose 

151 intolerance, celiac disease, upper gastrointestinal diagnoses (excluding functional dyspepsia), 

152 functional dyspepsia, chronic pancreatitis and other gastrointestinal diagnoses. Information 

153 about specific codes is found in the Appendix. 

154 Health resources

155 Use of health-care services

156 Use of health-care services from one year to five years after baseline was measured as number 

157 of visits at the GP and visits at specialists (internal medicine including gastroenterology, 

158 surgery and/or gynecology) in primary care retrieved from DNHSR; as the proportion of 

159 patients having at least one outpatient visit at a hospital or being admitted at least once 

160 retrieved from NPR. The registered visits were counted irrespective of reason for the visit 

161 since this information was unavailable. 

162

163 Investigations related to gastrointestinal symptoms

164 From one year after baseline to five-year follow up, we determined the proportion of patients 

165 having at least one investigation related to GI symptoms (testing for blood in feces, for 

166 Helicobacter pylori, for celiac disease, gastroscopy, rectoscopy, anoscopy, sigmoido-

167 /colonoscopy, endoscopic retrograde cholangiopancreatography (ERCP), magnetic resonance 

168 cholangiopancreatography (MRCP), and MR, CT or ultrasound examinations of the abdomen 

169 by combining data from DNHSR and NPR. Data on sigmoidoscopy and colonoscopy were 

170 combined into lower endoscopy. Time to lower endoscopy was determined as time from 

171 baseline to first sigmoidoscopy or colonoscopy. Participants, who died, emigrated or had 

172 bowel resection were considered lost to follow-up and were censored.  

173 From baseline to one year, data  on lower endoscopies were derived from 1) use at baseline in 

174 the primary RCT study , and 2) information from the included patients in monthly 

175 questionnaires during the one year follow up 12 since registry-based data for the first year of 
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176 follow-up did not allow us to determine which endoscopies were performed as part of the 

177 study and which were not. Lower endoscopies at baseline and for the first year are reported as 

178 absolute numbers. Codes of diagnoses are found in the appendix. 

179

180 Use of medicine

181 From RMPS, we retrieved information on redemption of prescription medicine from one year 

182 to five years grouping medications into spasmolytics/anticholinergics, antidepressants; 

183 anxiolytics; medications for dyspepsia and analgetics (specific drug codes are in the 

184 appendix). We determined the proportion of patients redeeming one or more drug in each 

185 category and total and mean defined daily doses (DDD) in the two groups.

186

187 Patient-reported outcomes

188 The proportion of participants fulfilling the Rome III criteria for IBS was determined as were 

189 IBS subtypes.  From the SF-36 we calculated the physical component summary (PCS) and the 

190 mental component summary (MCS) as measures of HRQoL 15. GI symptoms within the past 

191 week were rated as non, mild, moderate or severe (see definition above). 

192 Statistics

193 We described the study population with absolute numbers and proportions. Continuous 

194 variables are reported as mean with standard deviation and categorical variables as absolute 

195 numbers and percentages. Danish data protection rules does not allow us to present absolute 

196 numbers below 5. For diagnoses with an incidence ≥5, we calculated mean and SD for time 

197 from inclusion to diagnosis. Endoscopy-free survival was estimated by Kaplan-Meier analysis 

198 with endoscopy as endpoint. We disregarded endoscopies registered within the first 52 weeks 

199 after inclusion to avoid inclusion of endoscopies performed as a part of the study. We used 

200 STATA statistical software 13.1 (StataCorp, College Station, TX, USA) for data analyses and 

201 applied a significance level of p<0.05. 

202 All authors had access to the study data and reviewed and approved the final manuscript.

203 Results

204 Supplemental figure 1 shows the flow of participants in the study. At baseline, 302 patients 

205 were included with 150 randomized to a positive diagnostic strategy and 152 to a strategy of 

206 exclusion. Registry based follow-up after five years was complete in 291 patients (96%) and 
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207 comparable in the two randomization groups. Overall, 209/302 (69%) responded to the five-

208 year survey with a nonsignificant difference between the two randomization groups. Survey 

209 responders were comparable to the entire original study cohort on age, gender, educational 

210 level and work status (Table 1). 

211 Diagnoses

212 Table 2 describes diagnoses from one to five years after baseline. No GI malignancies were 

213 diagnosed, and low and comparable numbers were diagnosed with inflammatory bowel 

214 disease in the two groups. Danish data protection rules do not allowed presentation of exact 

215 numbers below five, however, we can report that the incidence of IBD was similar in the two 

216 randomization groups and did not exceed what would be expected according to the incidence 

217 rate of IBD in the general Danish population. No IBD were diagnosed within the first two 

218 years.  No cases of celiac disease or of malignant or other gynecological conditions 

219 potentially explaining baseline symptoms (endometriosis, ovarian cysts etc.) were diagnosed. 

220 Functional dyspepsia was the most common diagnosis in both groups.

221

222

223 Healthcare resources

224 More participants in the positive group had outpatient visits due to IBS-related symptoms, but 

225 overall there were no difference between the groups with regards to outpatient visits, visits in 

226 primary care, admissions or investigations due to  GI-symptoms (Table 3). 

227 From baseline to one-year follow up, the exclusion group had 152 lower endoscopies 

228 performed (148 as part of the study and four extra during the first year) versus nine in the 

229 positive group12. From one to five years after baseline, more patients in the positive group had 

230 at least one lower endoscopy performed compared to the exclusion group (23 (16%) vs. 11 

231 (8%), Table 3).Thus, at least 163 endoscopies were performed in the exclusion group, and at 

232 least 32 in the positive group. Time to first lower endoscopy is shown in Figure 1.  Use of 

233 prescription medicine was similar in the two groups except for drugs for dyspepsia (Table 4).

234 Patient-related outcomes

235 All participants fulfilled the Rome III criteria for IBS at baseline. At five-year follow-up, 

236 119/209 (57%) fulfilled the Rome III criteria for IBS with similar proportions in the two 

237 randomization groups (Table 1). IBS-subtypes at five years were similar in the two groups 

238 with the majority reporting diarrhea as part of their stool pattern (IBS-mixed or -diarrhea 
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239 subtypes). A larger proportion of patients in the positive group had no or mild symptoms at 5-

240 year follow-up compared to the strategy of exclusion-group. However, HRQoL did not differ 

241 between the groups and both reported higher scores compared to baseline on both the physical 

242 and mental component summary indicating better quality of life (Table 1). 

243 Discussion

244 The main findings are that a positive diagnostic strategy had similar safety compared to a 

245 strategy of exclusion and that the baseline IBS diagnosis was correct in the vast majority of 

246 patients. A positive diagnostic strategy saved lower endoscopies in a five-year perspective 

247 and carried no higher use of other healthcare resources except for use of dyspepsia 

248 medications. The groups reported similar HRQoL. 

249 No cancers likely to explain baseline symptoms were missed and only negligible and 

250 comparable numbers of inflammatory bowel disease were diagnosed within the follow-up 

251 period, none within the first two years. Having an extensive diagnostic work up, including 

252 sigmoidoscopy, did, however, not preclude a subsequent diagnosis of IBD. We would have 

253 expected ulcerative colitis (UC) to be detected by sigmoidoscopy, if present. IBS-like 

254 symptoms are frequent in IBD patients in remission 16, but since patients most often present to 

255 their doctor on worsening, not during remission, it is likely that UC developed later. We did 

256 not perform a full colonoscopy in the study since a sigmoidoscopy would be the standard 

257 diagnostic test in Denmark at that time. In Crohn’s disease, a sigmoidoscopy may be 

258 insufficient. However, eligible patients had no alarm signals and both groups were screened 

259 by hemoglobin and CRP. In an older secondary care cohort of patients (mean age 49.3 yr) 

260 fulfilling the Rome III criteria for IBS without alarm signals , a prevalence of 15% of organic 

261 disease, most common IBD, was found in patients having a colonoscopy based on the 

262 decision of the treating physician17. However, the prevalence is likely overestimated since 

263 only half of these patients had a colonoscopy performed. Fecal calprotectin (F-Cal) had not 

264 been implemented in routine care in 2008. F-Cal discriminates well between inflammatory 

265 bowel disease and IBS 18,19. However, the performance in primary care, where the prevalence 

266 of IBD is low, is debated 20,21. No cases of celiac disease were diagnosed. A recent meta-

267 analysis showed that celiac disease is more common in patients with symptoms compatible to 

268 IBS compared to healthy controls22, and since tests are cheap and available it is reasonable to 

269 test patients with diarrhea. The most common other diagnosis was lactose intolerance. It is 

270 unclear whether this diagnosis explained baseline symptoms or if the two conditions coexisted 

271 12. It is, however, reasonable to test patients with diarrhea, especially if their ethnicity 
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272 suggests a high risk. Other less frequent conditions (i.e. microscopic colitis, bile acid diarrhea, 

273 small intestinal dysbiosis) were either not tested for or insufficiently tested for in the RCT 

274 (i.e. sigmoidoscopy may be insufficient for detection of microscopic colitis). These conditions 

275 were not part of conventional diagnostic evaluation for younger adults at time of trial 

276 commencement. No cases were registered in the registries from one to five years after 

277 baseline, in which period any diagnostic testing were unrelated to the trial and decided by the 

278 treating physician.

279 The IBS-diagnosis at baseline was thus correct in the vast majority of patients. At follow-up, 

280 approximately 60% still fulfilled the Rome III criteria for IBS. The majority (60-72%) 

281 reported no or only mild symptoms; significantly more in the positive group compared to the 

282 strategy of exclusion group. HRQoL was, however, similar in the two groups indicating no 

283 difference in impact on quality of life, and in both groups both mental and physical health had 

284 improved. Our data compares to findings in previous studies in Denmark and UK, showing 

285 that 54% and 48% still had symptoms compatible with IBS after one and three years, 

286 respectively 23, and 62% after ten years in patients originally recruited into a screening 

287 programme for Helicobacter pylori 24.

288 A significant proportion of patients redeemed prescriptions on medications related to 

289 dyspepsia and reflux consistent with our knowledge of a significant overlap between IBS, 

290 functional dyspepsia and gastroesophageal reflux disease 2,25,26. We have no explanation of 

291 the observed difference in use of dyspepsia medications in the two randomization groups. On 

292 the contrary, only 10% had redeemed a prescription on medicine related to IBS 

293 (anticholinergics, spasmolytics) while two thirds had redeemed a prescription on analgesics. 

294 Since the indication for prescription is not in the registry, we cannot know if these were 

295 prescribed for IBS-related pain. Laxatives and antidiarrheals, frequently used drugs for IBS, 

296 are sold over the counter in Denmark, and therefore we are unable to report on the use of 

297 these drugs by use of our registry data on prescription medicines.

298  Overall, a positive diagnostic strategy saved lower endoscopies in the one year perspective12. 

299 It is unlikely that the 32 patients in the positive group who had at least one lower endoscopy 

300 during the five-year period exceeded the use of at least 163 lower endoscopies used in the 

301 exclusion group, and thus we conclude that the positive diagnostic strategy carried lower use 

302 of lower endoscopies in a five-year perspective. A sigmoidoscopy at baseline did not preclude 

303 subsequent lower endoscopies.   We do not know the indication for lower endoscopy during 

304 follow-up but renewed lower endoscopy may be appropriate if symptoms change. 
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305 Our data show a median of 16-18 visits to general practitioners during the four-year follow-up 

306 period, which compares to the general Danish population. In 2013, Danish women aged 20-49 

307 years had a mean of 8 contacts to general practice including telephone- and email-

308 consultations, and men had mean 3-4 contacts27. No previous randomized trials have 

309 evaluated the effect of the diagnostic strategy on safety and use of healthcare resources in IBS 

310 in primary care. 

311 Long term prognosis and subsequent organic diagnoses after an IBS diagnosis was reported in 

312 a trial of US-patients from the 1960’ies with a median follow-up of 29 years 28. Nine percent 

313 received an organic diagnosis 2 to 15 years after IBS diagnosis, all considered unrelated to the 

314 IBS-symptoms at inclusion. 

315 The main strength of this study is the prospective, randomized design with an almost 

316 complete follow-up on hospital-based diagnoses and use of healthcare resources by use of 

317 national registries. We expect that serious organic differential diagnoses explaining baseline 

318 symptoms would have led to hospital contact within five years, and thus that follow-up 

319 regarding these diagnoses is complete. Previous studies have shown high accuracy of 

320 diagnoses registered in NPR29,30. The registration on use of healthcare resources is used for 

321 reimbursement in the healthcare system and is expected to reflect what is actually performed. 

322 Limitations to our study is the relatively low sample size and the fact that we did not design 

323 the study for a five-year follow-up, which is why a non-inferiority analysis could not be 

324 performed. For patient-related outcomes, follow-up is incomplete. Fortunately, responders did 

325 not differ from non-responders. We did not include an IBS-specific measure of HRQoL since 

326 SF-36 was intended as primary outcome and there was a need of limiting the size of the 

327 complete questionnaire, and at time of planning the study, we did not find sufficient evidence 

328 of validity of the existing validated measures of IBS symptom severity. We did not find it 

329 reasonable to include it in this five-year follow up study since we would have no baseline 

330 measures for comparison. For use of lower endoscopies, we had to evaluate these differently 

331 in the first and the following four years precluding us from presenting total absolute numbers. 

332 Lack of absolute numbers of investigations, visits etc. further precluded us from performing 

333 cost analyses. Lower endoscopies are expensive tests and a lower use of these imply lower 

334 costs.

335 Our follow-up supports the National Clinical Guidelines on patients suspected of IBS 

336 recommending a positive diagnosis in adults below 50 years without alarm signals presenting 

337 in primary care with symptoms fulfilling the Rome III criteria for IBS. These guidelines were 
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338 implemented in 2016 and our data does not lead to change of recommendations. This strategy 

339 will save lower endoscopies for patients in higher need. 

340 To conclude, in the five-year perspective a positive diagnostic strategy was as safe as a 

341 strategy of exclusion in terms of not missing serious organic differential diagnoses. Use of 

342 health care resources were lower in the positive diagnosis group, because of fewer 

343 sigmoidoscopies as part of the initial diagnostic evaluation. A sigmoidoscopy at baseline did 

344 not preclude subsequent organic diagnoses or the use of subsequent lower endoscopies. More 

345 than half of the patients still fulfilled the Rome III criteria for IBS; however, most patients 

346 had no or only mild symptoms and HRQoL had improved equally in the two groups.

347
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449 Table 1. Description of the population at inclusion in the randomized controlled trial (RCT) and at 5-years follow-up

The original RCT cohort

N=302 

5-year follow-up cohort†

N=209

Baseline Baseline 5-year follow-up

Randomized                     

to a positive 

strategy

N=150

Randomized

to a strategy 

of exclusion

N=152

Randomized                     

to a positive 

strategy

N=98

Randomized

to a strategy 

of exclusion

N=111

Randomized                     

to a positive 

strategy

N=98

Randomized

to a strategy 

of exclusion

N=111

Age, mean (SD) 31.8 (9.26) 31.0 (9.02) 33.2 (9.34) 31.53 (8.92)

Women, N (%) 121 (81) 118 (78) 79 (81) 86 (76)

Educational level‡

Completed upper secondary school, N (%) 91 (61) 93 (61) 61 (62) 71 (64)

Working, N (%) 93 (62) 90 (59) 66 (67) 70 (63) 83 (85) 90 (81)

Severity of GI-symptoms

(last 7 days), N (%)

No /mild symptoms

Moderate/severe symptoms§

   

     56 (37)

94 (63)

67 (44)

85 (56)

35 (36)

63 (64)

49 (44)

62 (56)

71 (72)

27(28)

66 (60)

45(40)

SF-36

Physical component summary, PCS, mean (SD)

Mental component summary, MCS mean (SD)

Missing

45.83 (8.42)

45.78(10.73)

<5

46.21 (7.31)

45.94 (11.24)

<5

45.87 (8.97)

46.91 (10.87)

<5

46.09 (7.39)

46.53 (10.75)

<5

50.37(8.05)

48.30(10.40)

<5

51.88 (6.51)

48.29 (10.46)
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Fulfilling Rome III, N (%) 150 (100) 152 (100) 98 (100) 111(100) 55 (56) 64 (58)

Subtypes, N (%)

IBS-C

IBS-D

IBS-M

IBS-U + missing

32 (21)

53 (35)

52 (35)

13 (9)

29 (19)

59 (39)

59 (39)

5 (3)

19 (19)

33 (34)

37 (38)

9 (9)

23 (21)

47 (42)

36 (32)

5 (5)

11 (20)

17 (30)

25 (46)

2 (4)

11 (17)

20 (31)

29 (45)

4 (6)

450 † only including 5-year responders

451 ‡ only registered at baseline

452  also including “Do not know” and missing

453 Table 2. Diagnoses, other than Irritable Bowel Syndrome (IBS), during follow-up.

Participants randomized                     

to a positive strategy

N=146

Participants randomized

to a strategy of exclusion

N=145

N Mean time 

(months) to 

diagnosis (SD)

N Mean time 

(months) to 

diagnosis (SD)

Other gastrointestinal diagnoses 

† 

<5 <5

GI-cancer ‡ 0 0A
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Gynecological cancer � 0 0

Other gynecological diagnoses⁋ < 5 <5

Crohn’s disease < 5 0

Ulcerative colitis 0 <5

Microscopic colitis 0 0

Lactose intolerance 0 <5

Celiac disease 0 0

Upper gastrointestinal 

diagnoses⁋⁋

12 25.5 (9.9) 5 24.4 (12.4)

Functional dyspepsia 6 31.9 (13.8) <5

Chronic pancreatitis 0 0

454 The numbers are based on data retrieved from the National Patient Registry. Each participant can have more than one diagnosis.

455 † Infectious enteric diseases, Benign tumor of the intestines, Diverticulosis, rectal and anal diseases, Other intestinal diseases

456 ‡ Cancer in small intestines, colon, rectosigmoidal transition, rectum, anus, pancreas, carcinoma in situ in the alimentary tract, non-specified tumor of the colon

457 � Cancer in cervix, uterus and ovary

458 ⁋ Endometriosis, ovarian cysts

459 ⁋⁋ Esophageal, gastric or duodenal diseases (except functional dyspepsia)  

460 Diagnosis codes are found in the Appendix.
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461

462 Table 3. Use of healthcare services during 4 years of follow-up from 1 year after inclusion

. Participants randomized                     

to a positive strategy

N=146

Participants randomized

to a strategy of exclusion

N=145

p

N Median 

(IQR)

N Median (IQR)

Number of visits to the general practitioner 2,969 18.5 (14.0) 2,816 16.0 (15.0) 0.783

Number of visits to a specialist † 163 0.0 (2.0) 128 0.0 (1.0) 0.133

Number of patients having had at least N (%) N (%)

one outpatient visit at a hospital

one outpatient visit at a hospital, because of an IBS-related 

diagnosis ‡

Number of patients having been admitted

126 (86)

39 (27)

124 (86)

23 (16)

0.848

0.024

to a hospital at least once

to a hospital at least once, because of an IBS- related diagnosis ‡

Number of patients having had at least

49 (35)

6 (4)

61 (42)

<5

0.135

0.527

one endoscopy performed� 23 (16) 11 (8) 0.030

one other investigation related to GI-symptoms ⁋ 25 (17) 26 (18) 0.856

463 The numbers are based on data retrieved from The National Health Insurance Service Register and The National Patient Registry

464 † Internal medicine, surgery or gynecology
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465 ‡ Irritable bowel syndrome, obstipation/functional diarrhea

466 � Rectoscopy, anoscopy, sigmo/colonoscopy 

467 ⁋ Testing for blood in feces, helicobacter or celiac disease, gastroscopy, ERCP and radiological investigations of colon

468

469 Table 4. Use of prescription medicine during 4 years of follow-up from 1 year after inclusion

Participants randomized

to a positive strategy

N=146

Participants randomized

to a strategy of exclusion

N=145

p

Number of 

patients †

N (%)

Total DDD Mean DDD 

(SD)

Number of 

patients a

N (%)

Total 

DDD 

Mean DDD

(SD)

Spasmolytics/anticholinergics ‡ 16 (11) 1523.7 95.2 (167.6) 19 (13) 978.3 51.5 (50.0) 0.574

Antidepressants �

 

35 (24) 19,168.0 547.7(551.5) 35 (24) 30,454.7 870.1 (799.5) 0.974

Anxiolytics 7 (5) 59.3 8.5 (4.1) 5 (3) 184.0 36.8 (38.7) 0.333

Medications for treating dyspepsia⁋ 49 (34) 12,311.8 251.3 (431.6) 30 (21) 6,680.7 230.0 (418.8) 0.009

Analgetics⁋⁋ 94 (64) 9,916.1 105.5 (259.3) 80 (55) 6,468.4 82.9 (205.0) 0.066

470 The numbers are based on data retrieved from The Register of Medicinal Product Statistics
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471

472 † Number of patients having used the medicine at least once during the 4 years of follow-up

473 ‡ Hyoscinbutylbromid, mebeverin, hyoscyamin, propanthelinbromid 

474 � SSRI, SNRI, TCA 

475 ⁋ Proton pumps inhibitors, H2 receptor antagonists, prostaglandins, antacids, other

476 ⁋⁋ NSAIDs. Paracetamol, acetylsalicylic acid, codeine and opioids (tramadol, codeine+acetylsalicylic acid, codeine+paracetamol incl.) 

477 Codes for medications are found in the Appendix.

478

479

480

481
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482

483 Figure legends

484 Figure 1. Kaplan-Meier plot of time without lower endoscopy in patients randomized to a 

485 strategy of exclusion and a positive diagnostic strategy from baseline to 5-year follow-up. 

486 Endoscopies performed during the first 52 weeks are excluded. 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

Kaplan-Meier plot of time without lower endoscopy in patients randomized to a strategy of exclusion and a 

positive diagnostic strategy from baseline to 5-year follow-up. Endoscopies performed during the first 52 

weeks are excluded. 

139x101mm (600 x 600 DPI) 

nmo_14004_f1.pdf

This	article	is	protected	by	copyright.	All	rights	reserved

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

Kaplan-Meier plot of time without lower endoscopy in patients randomized to a strategy of exclusion and a 

positive diagnostic strategy from baseline to 5-year follow-up. Endoscopies performed during the first 52 

weeks are excluded. 

139x101mm (600 x 600 DPI) 

nmo_14004_f1.pdf

This	article	is	protected	by	copyright.	All	rights	reserved

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t


