Extended details on methods and data processing
A total of 20,325,929 English tweets worldwide related to COVID-19 made from 28 January to 9 April 2020 were collected from Twitter’s standard search application programming interface[footnoteRef:1] using “wuhan”, “corona”, “nCov”, and “covid” as search keywords (Table 1). This includes 7,033,158 unique users from more than 170 countries (Figure 1). The single-day peak during this period was 873,236 tweets, which took place on 13 March (Figure 2).  [1:  https://developer.twitter.com/en/docs/tweets/search/api-reference/get-search-tweets. It is useful to note that Twitter standard search API is limited in retrieving relevant tweets that match the search keywords, but it does not guarantee the retrieved tweets are exhaustive or complete.] 


Table A1 Twitter data overview (28 January – 9 April 2020)
	Keywords
	Volume / no. of tweets collected

	wuhan
	1,247,212

	corona
	7,761,817

	ncov
	167,479

	covid
	11,149,421

	total
	20,325,929
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Figure A1. Spatial distribution of the tweets data















Figure A2. Temporal distribution of the tweets data
The underlying emotions of tweets were analysed using the algorithm CrystalFeel, a sentiment analytic technology[footnoteRef:2] whose accuracy had been demonstrated in recent work (Gupta and Yang 2018). CrystalFeel uses features derived from parts-of-speech, n-grams, word embedding, and multiple affective lexicons, and an original in-house developed EI Lexicons to predict the degree of the intensity associated with fear, anger, sadness, and joy in the tweet. The predicted sentiment intensity accuracy had arrived a Pearson correlation coefficient (r) value of .816 on sentiment intensity with out-of-training sample of human annotations, and of .708, .740, .700 and .720 on emotion intensities in predicting joy, anger, fear and sadness as reported in Gupta and Yang (2018).  [2:  www.crystalfeel.socialanalyticsplus.net] 


For our analysis, we used CrystalFeel algorithm’s emotion intensity scores (quantitative values) and converted them into to labels (qualitative values) for more straightforward interpretation, where “fear”, “anger”, “sadness” and “joy” was tagged as each tweet’s dominant “emotion” using the following logic. Table 2 presents a few examples.

emotion_category = "no specific emotion";

if(valence_score > 0.52):
        emotion_category = "joy";
elif(valence_score < 0.48):
        emotion_category = "anger";
        if((fear_score > anger_score) and (fear_score > sadness_score)):
                emotion_category = "fear";
        elif((sadness_score > anger_score) and (sadness_score > fear_score)):
                emotion_category = "sadness";
 
Table 2. Examples of the tweets data and their corresponding emotion classification results
	Emotion category
	Examples

	anger
	Some of you have lost your damn minds....corona has not giving you the right to be a complete asshole!

	joy
	Im continually amazed and grateful for this country. Thank you #armycorpsofengineers! #gratitude #coronavirus 

	fear
	i think i have 70 panic attacks every day because of how scared i am for my mom to catch corona

	sadness
	I feel so sad about this Corona virus situation, I feel so...sad. I have cried few times about the death and strugg https://t.co/qdiWv8R1a9

	no specific emotion
	Up to 10 per cent of recovered virus patients in Wuhan study test positive https://t.co/tNOWpGNDHR https://t.co/d1EskwL6YQ




This is a Multimedia Appendix to a full manuscript published in the J Med Internet Res. For full copyright and citation information see http://dx.doi.org/10.2196/jmir.19447. 
Daily Tweets	43858	43859	43860	43861	43862	43863	43864	43865	43866	43867	43868	43869	43870	43871	43872	43873	43874	43875	43876	43877	43878	43879	43880	43881	43882	43883	43884	43885	43886	43887	43888	43889	43890	43891	43892	43893	43894	43895	43896	43897	43898	43899	43900	43901	43902	43903	43904	43905	43906	43907	43908	43909	43910	43911	43912	43913	43914	43915	43916	43917	43918	43919	43920	43921	43922	43923	43924	43925	43926	43927	43928	43929	43930	19639	60806	71371	74451	56622	59817	42962	39541	25931	20477	38965	34106	30229	27491	30351	37800	34541	31289	25830	22569	26707	31321	29663	27938	27648	28227	30092	46186	52382	78759	104347	140402	128831	99789	109410	132681	154099	158121	166871	162671	139563	190431	280518	327351	605237	873236	676241	515070	592156	600479	587884	601057	630658	527129	579388	618352	548300	649566	624824	650312	585749	551087	579401	598869	593735	571111	552224	497604	430713	520922	523591	515725	492938	
Number of tweets



image1.png




image2.png




image3.png




image4.png




