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Background. This study aimed to investigate the epidemiological relationship between secretory otitis
media (SOM) and its neighboring organ diseases, as well as the changes of their incidence during the
COVID-19 epidemic in 2020 based on the Internet big data.

Methods. We used the Baidu Index Platform to obtain the search volume for the terms “secretory otitis
media (SOM)”, “tonsillitis”, “pharyngolaryngitis”, “adenoid hypertrophy (AH)”, “nasopharyngeal
carcinoma (NPC)”, “nasal septum deviation (NSD)”, “rhinosinusitis”, “allergic rhinitis (AR)” and
“gastroesophageal reflux disease (GERD)” in Mandarin from January 2011 to December 2021. We
analyzed the correlations between them by Spearman’s correlation coefficients and compared the search
data in 2019 and 2021 to assess the effects of isolation on SOM of 2020.

Results. Except for AR, the seasonal variations of the trendlines of SOM and other diseases coincided
well (P<0.05). During the 11-year timeframe, the monthly searches for rhinosinusitis, NSD, tonsillitis,
pharyngolaryngitis, and NPC were statistically correlated with SOM (R = 0.825, 0.594, 0.650, 0.636,
0.664, respectively, P < 0.05). No correlation was found between SOM and AR, SOM and AH, or SOM and
GERD (R = -0.028; R = 0.259, R = 0.014, respectively, P > 0.05). The total search volumes for SOM,
rhinosinusitis, NPC, and AH decreased in 2020 compared to 2019.

Discussion. SOM was found to have an epidemiological relationship with rhinosinusitis, NSD, tonsillitis,
pharyngolaryngitis, and NPC. Reduction in public gatherings effectively reduced the morbidities of SOM.
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19 Abstract

20 Background. This study aimed to investigate the epidemiological relationship between secretory 

21 otitis media (SOM) and its neighboring organ diseases, as well as the changes of their incidence 

22 during the COVID-19 epidemic in 2020 based on the Internet big data.

23 Methods. We used the Baidu Index Platform to obtain the search volume for the terms �secretory 

24 otitis media (SOM)�, �tonsillitis�, �pharyngolaryngitis�, �adenoid hypertrophy (AH)�, 

25 �nasopharyngeal carcinoma (NPC)�, �nasal septum deviation (NSD)�, �rhinosinusitis�, �allergic 

26 rhinitis (AR)� and �gastroesophageal reflux disease (GERD)� in Mandarin from January 2011 to 

27 December 2021. We analyzed the correlations between them by Spearman�s correlation 

28 coefficients and compared the search data in 2019 and 2021 to assess the effects of isolation on 

29 SOM of 2020.

30 Results. Except for AR, the seasonal variations of the trendlines of SOM and other diseases 

31 coincided well (P<0.05). During the 11-year timeframe, the monthly searches for rhinosinusitis, 

32 NSD, tonsillitis, pharyngolaryngitis, and NPC were statistically correlated with SOM (R = 0.825, 

33 0.594, 0.650, 0.636, 0.664, respectively, P < 0.05). No correlation was found between SOM and 

34 AR, SOM and AH, or SOM and GERD (R = -0.028; R = 0.259, R = 0.014, respectively, P > 0.05). 

35 The total search volumes for SOM, rhinosinusitis, NPC, and AH decreased in 2020 compared to 

36 2019.

37 Discussion. SOM was found to have an epidemiological relationship with rhinosinusitis, NSD, 

38 tonsillitis, pharyngolaryngitis, and NPC. Reduction in public gatherings effectively reduced the 

39 morbidities of SOM.
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40

41 Introduction

42 Secretory otitis media (SOM) is a frequently diagnosed disease characterized by middle-ear 

43 effusions (MEEs), which reduce tympanic membrane mobility, hearing loss, and ear swelling1. 

44 Compared with adults, children have a high incidence, with about 90% of preschoolers 

45 experiencing at least one episode of SOM. Most children with SOM will self-heal. However, 

46 Chronic SOM may lead to speech retardation, academic performance decline, and other problems. 

47 The pathogenesis of SOM is related to adenoid hypertrophy(AH), nasopharyngeal 

48 carcinoma(NPC), rhinosinusitis, allergic rhinitis(AR)2, nasal septum deviation (NSD), 

49 gastroesophageal reflux disease(GERD) and so on3.

50 Traditionally, epidemiologic data were provided by clinicians and preventive health 

51 professionals, and then collected and disclosed by health authorities. It consumes more time and 

52 resources, leading to delayed surveillance of emerging infectious diseases. With the widespread of 

53 the Internet, people access to health information easier and faster, and these changes have provided 

54 new sights to detect and monitor disease outbreaks. Internet search data can provide real-time 

55 information and have good consistency with traditional healthcare surveillance systems. In recent 

56 years, internet search date were used for investigate the epidemic characteristics of diseases in 

57 recent years4. For example, through the analysis of Internet search data, scholars found that 

58 influenza, depression, sleep-disordered breathing, and other diseases have seasonal onset5, and AH 

59 and rhinosinusitis are correlated6. Moreover, Internet search data can also be applied to predict the 

60 incidence of HIV and syphilis7.

61 Nowadays, the biggest search engines in the world are Baidu and Google. Baidu is by far the 

62 dominant search engine since Google pulled out of China in 2010. Some researchers who 

63 conducted studied  using internet data have verified that the Baidu index (BI) is reliable as the 

64 incidence index of diseases6.

65 The novel coronavirus disease 2019 (COVID-19), a highly contagious respiratory disease, 

66 emerged in Wuhan, Hubei Province, China in December 2019. Chinese government locked down 

67 Wuhan from January to April 2020 to prevent COVID-19 and urged people to stay at home. This 

68 provides an opportunity to investigate the effect of isolation on the incidence of diseases such as 

69 SOM, rhinosinusitis, NSD, AR, AH, NPC, tonsillitis, pharyngolaryngitis, and GERD.

70 This study aims to use BI to analyze the correlation between SOM and neighboring organ 

71 diseases and to analyze the impact of isolation on the incidence of SOM and neighboring organ 

72 diseases during the COVID-19 epidemic in 2020.

73

74 Materials & Methods

75 2.1 Data from the Baidu index

76 Most of the Chinese search engine users are inclined to use Baidu to retrieve numerous search 

77 terms. The weighted sum of the BI can reflect the characteristics of people�s behaviors. The search 

78 data for the terms �secretory otitis media�, �tonsillitis�, �pharyngolaryngitis�, �adenoid 

79 hypertrophy�, �nasopharyngeal carcinoma�, �nasal septum deviation,� �rhinosinusitis�, �allergic 

PeerJ reviewing PDF | (2023:09:90295:0:1:NEW 17 Sep 2023)

Manuscript to be reviewed



80 rhinitis� and �gastroesophageal reflux disease� in Chinese from January 2011 to December 2021 

81 were retrieved from the BI. To observe the influence of COVID-19 isolation, the first 5 months of 

82 the above data in 2019, 2020, and 2021 were included in our study�s timeframe to compare search 

83 volumes from the same period among these years. We calculated the monthly search volume by 

84 multiplying the number of days in the month by the average daily search volume, and then adding 

85 it to the annual search volume. Following data normalization against the total search volume, 

86 results are presented as percentages ranging from 0 to 100%. 

87 2.2 Data analysis

88 The main variables were the percentages of monthly search volume and the average monthly 

89 search for �tonsillitis�, �pharyngolaryngitis�, �AH�, �NPC�, �NSD�, �rhinosinusitis�, �AR� and 

90 �GERD�. Statistical analyses were performed using SPSS Statistics version 26.0 (IBM Corp., 

91 Armonk, NY, USA). The continuous variables in this research were not normally distributed based 

92 on the results of Shapiro-Wilk test for normality. Thus, we used Spearman�s correlation 

93 coefficients to analyze the correlation between variables. Paired comparisons among the first 5 

94 months of the data in 2019, 2020, and 2021 were performed with nonparametric Friedman test. P 

95 < 0.05 was considered significant. Microsoft Excel Software and RStudio 2022 were used to draw 

96 line graphs and heatmaps.

97

98 Results

99 A total of 132 monthly search volume values were obtained. In our study, tonsillitis, acute 

100 tonsillitis, and chronic tonsillitis were merged into �tonsillitis�; likewise, �acute pharyngitis�, 

101 �chronic pharyngitis�, �pharyngitis�, �laryngitis�, �chronic pharyngolaryngitis�, and 

102 �pharyngolaryngitis� were included in �pharyngolaryngitis�. In order to find out the relationship 

103 between SOM and nasal disease, laryngeal disease, oropharyngeal diseases, and GERD, SOM was 

104 compared with the other eight search terms. The tendency charts of the nine search terms from 

105 2011 to 2021 are presented in Figure 1. Except for AR, the trendlines of SOM and the other seven 

106 diseases coincided well. As shown in Figure 1, the seasonal variations of the trendlines between 

107 SOM and NSD, tonsillitis, and pharyngolaryngitis were strongly correlated (R = 0.584, 0.588, 

108 0.502, respectively, all P < 0.05), while the relationship between SOM and rhinosinusitis, NPC, 

109 AH, GERD was weak (R =0.475, 0.358, 0.351, 0.339, respectively, all P < 0.05). 

110 The average monthly search volumes for the nine keywords during the 11-year timeframe are 

111 shown in Figure 2. The monthly searches for rhinosinusitis, NSD, tonsillitis, pharyngolaryngitis, 

112 and NPC showed a similar trend, which correlated significantly with SOM (R = 0.825, 0.594, 

113 0.650, 0.636, 0.664, respectively, all P < 0.05). As shown in Figure 2, the highest and lowest 

114 average monthly search volumes for SOM, rhinosinusitis, NSD, tonsillitis, and pharyngolaryngitis 

115 were in February and March. Furthermore, the curve was more gradual from April to December. 

116 However, no correlation was detected between SOM and AR, SOM and AH, or SOM and GERD 

117 (R = �0.028, 0.259, 0.014, respectively, all P > 0.05).

118 As shown in Figure 3, the search volumes for SOM, rhinosinusitis, NPC, and AH decreased 

119 during the first 5 months of 2020 compared with the same period in 2019 (P < 0.05). In addition, 
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120 the total search volumes for NSD and pharyngolaryngitis were found to decrease during the first 

121 5 months of 2021 compared with 2019 (P < 0.05). For AR, tonsillitis, and GERD, no statistical 

122 correlation was found between SOM and any one of them (P > 0.05). The correlation between 

123 SOM and other search volumes can be observed intuitively in the heatmaps in Figure 4 and Figure 

124 5.

125

126 Discussion

127 In this study, we explored the correlation and seasonal prevalence of SOM with 

128 rhinosinusitis, AH, NPC, AR, NSD, pharyngolaryngitis, and GERD by using the BI. The 

129 correlation was further verified by the feature that isolation during the COVID-19 epidemic 

130 reduced the incidence of rhinosinusitis and AH. Our results indicated that the monthly search 

131 volume of SOM was statistically consistent with the monthly search volume of rhinosinusitis, 

132 AH, NPC, NSD, pharyngolaryngitis, tonsillitis, and GERD. During COVID-19 isolation from 

133 January to May 2020, monthly searches for SOM decreased in parallel with that for 

134 rhinosinusitis, AH, and NPC. However, there was no correlation between SOM and GERD, AR, 

135 NSD, pharyngolaryngitis and tonsillitis.

136 With the popularization of the Internet, an increasing number of people can access medical 

137 and health knowledge through an Internet search. Therefore, data from Online surveillance tools 

138 began to be used to predict disease prevalence and analyze epidemic characteristics. Compared to 

139 traditional healthcare surveillance systems, surveillance systems based on Internet search data are 

140 more convenient, economical, and fast. Mounting evidence has shown that Internet search data 

141 can be used to monitor and predict influenza, AIDS, gonorrhea, syphilis, and other infectious 

142 diseases 7. In addition, the sensitivity and specificity of monitoring or forecasting results based on 

143 Internet search data are comparable to those of traditional surveillance systems.

144 The correlation between SOM and rhinosinusitis is well-established 2. Finkelstein et al. 

145 showed that 66% of adults with SOM had rhinosinusitis, especially ethmoid sinus lesions 8. 

146 Previous studies reported that 23% of patients with chronic rhinosinusitis suffered from SOM 9. 

147 Some research exploring the correlation between SOM and nasal polyps indicated that the 

148 incidence of SOM was high in severe nasal polyps, such as patients with asthma and aspirin 

149 intolerance 10. However, the specific pathogenesis is still unclear. The scholar analyzed two 

150 possibilities: mechanical blockage of the eustachian tube and simultaneous inflammation of the 

151 mucous membrane of the middle ear and nasal 11. Surprisingly, our study also discovered that the 

152 incidence of rhinosinusitis is coincide with SOM. A multicenter prospective study confirmed that 

153 patients with sinusitis with eustachian tube dysfunction (ETD) typically experience improved 

154 eustachian tube function after surgery 12. However, Daval Mary et al. suggested no significant 

155 correlation between the incidence of SOM and the severity of nasal polyps and nasal blockage. 

156 SOM may develop or persist even after nasal congestion improves with surgical or conservative 

157 medical treatment 13. Therefore, it was speculated that the correlation between sinusitis and SOM 

158 was mainly due to hypersecretion of the nasal mucosa and middle ear mucosa stimulated by 

159 inflammation.
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160 Adenoids are immune organs in childhood that gradually increase until 7-10 years old, but 

161 then begin to shrink with age. However, repeated inflammatory stimulation can lead to AH. The 

162 correlation between the incidence of SOM and AH has been verified 14. Our study discovered that 

163 the occurrence of SOM and AH were consistent, and the difference was statistically significant. 

164 Many studies have shown that the nasopharyngeal bacteria of patients with SOM have homology 

165 with the middle ear effusion bacteria. Obstruction of the eustachian tube (ET) caused by adenoid 

166 enlargement led to the accumulation of nasopharyngeal secretions and microorganisms. 

167 Retrograde microbial infection is the main cause of SOM caused by AH 15,16. Pharyngolaryngitis 

168 and tonsillitis are often accompanied by bacterial infection in the pharynx. Our study showed that 

169 SOM is associated with pharyngolaryngitis, and we speculate that it is not only related to 

170 retrogressive infection of pharyngeal bacteria along ET, but also related to mucosal swelling 

171 around ET and ETD caused by repeated inflammatory stimulation. However, the correlation 

172 between adenoid enlargement and mechanical obstruction of ET and SOM remains ambiguous. 

173 Relevant studies have demonstrated that the mucous membrane of the middle ear has the same 

174 secretory function as the nasopharynx 17. When inflammation stimulates adenoid enlargement, it 

175 may also induce hypersecretion of middle ear mucosa, subsequently leading to SOM 18,19.

176 NPC is a common malignant tumor occurring in the nasopharynx, usually in the pharyngeal 

177 recess 20. Due to tumor compression and invasion, the function of ET is affected, and patients with 

178 NPC are prone to have SOM. However, studies have shown that for many newly diagnosed NPC, 

179 the etiology of ETD is still unknown 21. Yunxian Mo et al. evaluated the ET function of NPC 

180 patients by Valsalva maneuver combined with MRI and found that ETD was significantly more 

181 common when tumors involved structures near the ET, especially the tensor veli palatine muscle 

182 22. It has also been suggested that SOM was caused by nerve injury that innervates the tensor veli 

183 palatine muscle. The primary treatment for NPC is radiotherapy 23. Radiotherapy can cause many 

184 local complications, such as otitis media, sensorineural hearing loss, and rhinosinusitis. Although 

185 modern intensity-modulated radiotherapy (IMRT) can reduce the incidence of these complications, 

186 researchers have shown that SOM is still a common late toxicity of the middle ear after 

187 radiotherapy 18. Among the susceptibility factors to post-irradiation SOM, rhinosinusitis and ETD 

188 have been fully confirmed. The nasopharyngeal and middle ear bacteriology of patients with post-

189 irradiation sinusitis and SOM have homology, and SOM is alleviated by nasal irrigation. This 

190 indicates that there may be a correlation between SOM and bacterial infection from the paranasal 

191 sinuses after irradiation 24. Rinsing the nasal cavity with normal saline can relieve the symptoms 

192 of rhinosinusitis and SOM 25. However, Chung-Han Hsin et al. found that post-irradiation SOM is 

193 not related to rhinosinusitis. They also believed that nasal irrigation had no effect on alleviating 

194 SOM symptoms, and incorrect nasal irrigation will cause retrograde movement of nasal 

195 microorganisms to the middle ear and aggravated SOM 26.

196 The NSD may be associated with middle ear diseases. Ural et al. found that 89.4% of patients 

197 with NSD had middle ear disease, and 50.4% of them had otitis media on the same side as the 

198 nasal congestion 27. Our study found a correlation between the incidence of NSD and SOM. Sub-

199 mucous resection (SMR) of the nasal septum can improve the negative pressure regulation of the 
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200 middle ear in patients with septal deviation and ETD 28. The relationship between septal deviation 

201 and SOM is considered to be ET. However, it is not clear how septal deviation affects the function 

202 of ET. Most studies suggest that NSD affects the function of ET by affecting the airflow in the 

203 nasopharynx 29. When the gas flows through the narrow space, the velocity becomes faster and the 

204 laminar flow becomes turbulent, resulting in high local negative pressure and impaired ET 

205 function. Another opinion is that patients with nasal congestion develop greater negative pressure 

206 during strenuous breathing. McNicoll & Scanlad examined nasal airflow by xenon 133 

207 scintigraphy and found that patients with NSD and ETD had disordered nasal airflow before SMR, 

208 and the middle ear cavity could not be inflated. After SMR, the nasopharyngeal airflow disorder 

209 disappeared, and the middle ear cavity could be well inflated 28. W.K.LOW et al. found that the 

210 difference in bilateral nasal patency caused by NSD was negatively correlated with the negative 

211 pressure in the middle ear on the side of the blocked nasal passage. Correcting this asymmetric 

212 nasal patency through SMR could improve the corresponding negative pressure in the middle ear 

213 30. Therefore, they hypothesized that the asymmetry of bilateral nasal airflow caused by the NSD 

214 leads to turbulence in the nasopharynx, making it easier for microorganisms to deposit in the 

215 nasopharynx and around the pharyngeal orifice of ET, resulting in inflammation and mechanical 

216 obstruction around the ET. In addition, turbulence dries the air and affects the function of the 

217 mucous layer in the nasopharynx and ET. However, other studies have shown that NSD has little 

218 impact on the function of ET, and only severe deviation can affect the middle ear function.

219 Gastroesophageal reflux (GER) is the reflux of stomach contents into the esophagus. GERD 

220 is characterized by the abnormal reflux of stomach contents into the esophagus causing symptoms 

221 such as heartburn or complications such as esophageal injury 31. GERD not only causes esophageal 

222 lesions, but is also associated with many diseases of the ear, nose, and throat 32,33. Although GERD 

223 has been listed as one of the pathogenesis factors of SOM, the pathophysiological mechanism 

224 remains unclear. A Korean study showed that adults with GERD had a 1.84 times higher 

225 prevalence of chronic SOM than those without GERD 34. Our study found that the incidence of 

226 SOM and GERD had the same trend. Previous studies found that many middle ear effusions of 

227 SOM existed with pepsin/pepsinogen and hydrochloric acid (HCl), with gastric juice as the main 

228 component of the effusions. It was speculated that the inflammatory stimulation of 

229 pepsin/pepsinogen and HCl on the middle ear mucosa led to mucosal edema and hypersecretion. 

230 The damage to the ET was the key factor for SOM. It has been verified in rat experiments that 

231 pepsin and HCl can affect the function of ET and mucociliary clearance 35. Pepsinogen can only 

232 be activated into bioactive pepsin under an acidic environment, but the pH of the middle ear 

233 effusion is alkaline, and the pepsinogen in the middle ear effusion cannot be activated. However, 

234 no relevant study has confirmed the causal relationship between pepsin/pepsinogen in middle ear 

235 effusion and SOM.

236 AR refers to symptoms such as nasal congestion, itching, sneezing, and runny nose caused 

237 by allergies to certain substances. The association between AR and SOM is controversial. It has 

238 been established that AR is a risk factor for the pathogenesis of SOM. Some researchers have 

239 found that allergen exposure can induce ET obstruction and SOM symptoms in AR patients 36. In 
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240 addition, the finding of effector T helper 2 (Th2) cells, a cell whose expression is significantly 

241 higher in allergic patients, in the middle ear effusion of SOM patients indicates that allergic 

242 inflammation may be also present in the middle ear of SOM 37. In response to these findings, some 

243 studies treated patients with AR and SOM with nasal steroid sprays and azelastine hydrochloride 

244 and found it could relieve patients' SOM symptoms 38. The mucosa of the nasal cavity and the 

245 middle ear are contiguous and both can produce an allergic inflammatory response. However, in 

246 the study of nasal polyps and SOM, some researchers found that the risk of SOM in patients with 

247 specific nasal polyps was not different from that in patients with non-specific nasal polyps, denying 

248 the role of allergic reactions in SOM 11. In our study, the incidence trend of SOM was not consistent 

249 with that of AR. Overall, the correlation between allergic diseases and SOM needs to be further 

250 studied.

251 In 2019, there was an outbreak of COVID-19 in China. In order to prevent the spread, the 

252 Chinese government imposed lockdown measures from January to May 2020, which advocated 

253 wearing masks and home isolation. The incidence of NPC, AH, and rhinosinusitis all coincided 

254 with a decline in the incidence of SOM during this period. The reduction of crowd gatherings and 

255 the wearing of masks have greatly reduced the spread of microorganisms during COVID-19. 

256 However, considering the repeated local epidemics of COVID-19 in China, this may result in the 

257 weak evidence base of the impact of COVID-19 isolation on SOM and neighboring organ diseases 

258 in the first five months of 2021. SOM and lesions of surrounding structures also decreased. It is 

259 known that microorganisms may play a crucial role in the pathogenesis of secretory otitis media 

260 and peripheral organ lesions. 

261 Notwithstanding, our current study has certain limitations. Firstly, since rhinosinusitis and 

262 pharyngolaryngitis include acute, chronic, and other types, it would have been optimum to proceed 

263 the accounting for these diverse subtypes. However, considering that people may not be able to 

264 distinguish among subtypes when searching, we combined the keywords "tonsillitis", "acute 

265 tonsillitis" and "chronic tonsillitis" into "tonsillitis", and "acute pharyngitis", "chronic 

266 pharyngitis", "pharyngitis", "chronic pharyngolaryngitis", and "pharyngolaryngitis" into " 

267 pharyngolaryngitis ", making the study of subtypes complicated. Secondly, on account of the 

268 Internet search engines users are basically young people. Whereas, children, the elderly, and those 

269 in underdeveloped areas who rarely use search engines, may lead to age bias. Thirdly, the 

270 fluctuations in BI search behaviors may be influenced by media reports and social propaganda, 

271 events. Finally, in view of the symptoms of these diseases have some overlaps, which led to the 

272 precise motivations behind these search behaviors being unable to be determined. Further big data 

273 analysis or accurate data to improve the reliability of utilizing the search query data as the 

274 monitoring method is in urgent. With the further popularization of the Internet and the spread of 

275 medical science, insufficient clinical data could be effectively compensated by Internet-based 

276 surveillance systems, thus providing a novel field for monitoring disease morbidity and exploring 

277 the relationships among diseases.

278

279 Conclusions
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280 In summary, in seasonal variation, SOM was strongly correlated with NSD, tonsillitis and 

281 pharyngolaryngitis, and weakly correlated with rhinosinusitis, AH, NPC and GERD, but not 

282 significantly correlated with AR. The decrease in public gatherings significantly reduced the 

283 morbidities of SOM, rhinosinusitis, NPC, and AH, but not those of GERD, AR, NSD, 

284 pharyngolaryngitis and tonsillitis.
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Figure 1
Monthly search volume (in percentage).

(A) SOM and nasal disease (AR, rhinosinusitis and NSD). (B) SOM and nasopharyngeal
diseases (NPC and AH). (C) SOM and laryngeal diseases (tonsillitis and pharyngolaryngitis).
(D) SOM and GERD during 2011–2021. Except for AR, the trendlines of SOM and the other
seven diseases coincided well.AR allergic rhinitis, NSD nasal septum deviation, SOM
secretory otitis media, NPC nasopharyngeal carcinoma, AH adenoid hypertrophy, GERD
gastroesophageal reflux disease
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Figure 2
Average monthly search volume.

(A) SOM and nasal disease (AR, rhinosinusitis and NSD). (B) SOM and nasopharyngeal
diseases (NPC and AH). (C) SOM and laryngeal diseases (tonsillitis and pharyngolaryngitis).
(D) SOM and GERD during 2011–2021. SOM and rhinosinusitis, NSD, tonsillitis,
pharyngolaryngitis, NPC all drastically decline from January to February and slowly decline
from March to September and then increase from February to May and from November to
December. AR allergic rhinitis, NSD nasal septum deviation, SOM secretory otitis media, NPC
nasopharyngeal carcinoma, AH adenoid hypertrophy, GERD gastroesophageal reflux disease
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Figure 3
Comparison of the search volume during the first 5 months of 2019, 2020 and 2021.

(A) SOM. (B) AR. (C) rhinosinusitis. (D) NSD. (E) NPC. (F) AH. (G) tonsillitis. (H)
pharyngolaryngitis. (I) GERD. The total search volumes for SOM, rhinosinusitis, NPC, AH,
pharyngolaryngitis decreased during the first 5 months of 2020 compared with those months
in 2019 (P > 0.05). However, no statistical relationship was found for these search volumes in
2021 compared with 2019. AR allergic rhinitis, NSD nasal septum deviation, SOM secretory
otitis media, NPC nasopharyngeal carcinoma, AH adenoid hypertrophy, GERD

gastroesophageal reflux disease
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Figure 4
The heatmap shows the relationship between SOM and other eight diseases in monthly
volume.

As we can show, the search variations for SOM and rhinosinusitis, NSD, AH, NPC, tonsillitis,
pharyngolaryngitis, GERD are significantly relevant (R = 0.475, 0.584, 0.351, 0.358, 0.358,
0.588, 0.502, 0.339, respectively, all P < 0.05). The search variations for SOM and AR are not
related (R = 0.082, P > 0.05). AR allergic rhinitis, NSD nasal septum deviation, SOM secretory
otitis media, NPC nasopharyngeal carcinoma, AH adenoid hypertrophy, GERD
gastroesophageal reflux disease.
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Figure 5
The heatmap shows the relationship between SOM and other eight diseases in average
month volume.

The search variations for SOM and rhinosinusitis, NSD, tonsillitis, pharyngolaryngitis, NPC are
strongly relevant R=0.584, 0.588, 0.502, P<0.01, respectively). No statistical relationship
was found between SOM and AR, AH or GERD (R = – 0.028, 0.259, 0.014, respectively, all P
>0.05). AR allergic rhinitis, NSD nasal septum deviation, SOM secretory otitis media, NPC
nasopharyngeal carcinoma, AH adenoid hypertrophy, GERD gastroesophageal reflux disease.
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