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Shares how you can help protect yourself and your family."

" Oh, my. Please immunize yourselves and those in your family against influenza."

"Don't let #flu ruin your Halloween fun! There's still time to get a flu vaccine."

3,5 0Ll 115 clbdiged 4y lsise 45 sl yspmibisnsTs

9 rSly Omilye (gados > g 4 bagiye pgd 4,

“A rapid test for avian influenza detects swine influenza virus.”

“Influenza vaccines: What you need to know https://t.co/jeOCUh2C3u holding a vaccine hesitancy training with the

NatividadMedCtr interns 11/4.”

“Why You Need a Flu Shot Now: If you do develop influenza, vaccination can softe...

il ) g 4 Sl oS pasge 4 bgje (o

o byoye Jlojl glocwys (i (YL 3 pgw 45,

3 slsges Jlte hm sl GlinylS @l o5 9540

"My mom told me I'm about to get the flu shot and I wouldn't go in the place...I hate needles..and my mom is still take me in... NO"

"Noah's flu jab today. I hope he doesn't cry?”
"l had my vaccine last week #Be Prepared #Flushot”

B (53,55 o s il 3 B
HE b Ll
Oliwgd g 23lgila Cladloms g1y
W ks (050 43 oy lows
B STy (1391 s
B S Y

Yor8 Jlo 5 0ol 5 STy cdly,> Jo¥s oF S

040 Fodody ool uddy sasxiecs Vb 5l dges slaceg s
2395 il ablasy (o wSly cdl ol Jd> aS 24 o

‘_5_9|5A w0lS o8] Eg—D50 L dLQ’“‘“"}; e 4 4>9Jl‘
S L ¥ Ui o ol cuiored 9 )Ldl 5 STy

FAL Journal of Health and Biomedical Informatics 2019; 5(4): 481-494



https://jhbmi.com/article-1-272-en.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

Ol )Sed 9 (5 o3

1559 9851 STy 3,90 33 Y g5 (31 52y (5 puduuls

dydl g hlew (L5268 o, L sl )JJJWT Hlsdl
l_a:d] Sl aSly 8l ys a8 cunl adly plaid] wiells
Sy sl el ¥ LSS L.o9m.>u Jlo & 5 582685 )byl
YL e ol 8l o o [V] JLw £O YL
JLasl LSl g o391y 1y 1);\19_941 Joleo yo d)).bwi
e OlySie 48 VY] cunl it B3N cpl Byl 1 s)lew

905 0)8 5 Gl

€odlpil 5 g yliwwgd 1 Blas» Ly 9« 53y53 oy yoly
Ly STy sl edlawl B 51 500 (S el ond )by
) Lacag Jl YU )bl & «olis JbE 4 ppxo o
oS eyl 5l S ol fecl ool olazs] 55
o)) ayled K8 ypmlipnsTy by £ 55 Siuldl 4y Llsi e
coolio (LS lalasw o o wliwsSly wloa 3
Ao o (e )8 ol plosl L oS cunl ol lowy

S Gisli8l ) STy eansedl y ol,8l  aae5 JB
@ 85 Gl (om0 ) s s Jl K> (S

“If you're pregnant, you're advised to get the #flu vaccine, regardless of the stage of pregnancy you've reached....”
“People in at risk groups who fail to get their flu jab are at risk of complications. Protect yourself this year.”
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“When given during pregnancy, #flu shots have been shown to protect the mother &amp; her baby after birth from flu.

3 ol 48 ol g STy Sl (Bl G2)lgs w2 5l (w5

Lol () STy oS o fS oS ity 0l 3 o]

RWr-%)

Woglion o 50 omuTy b ilie oo
B i doie Ty ol

Pl STy s e
Wil ke cre (gl 9 oo (05 558 e
W 500 (S J¥o g ooy 42 551
B s LYs

ool 3 Yl usly pailies Jl)l slacays
elel LYo 0 S5 )0 85yl )18 ol slacws s,
prdglaie &8 0l 0ol s sastec WLy STy il ys

OogmliansSTy 5l dny 1 slens 5l el ©)le o] g9

Yo y5 b )3 15 ol 45 cpuSTy CU 3 5 gliel J¥s 20 JSWS

slnog,S 5 o ylolw O])’L\_a.g 5035 dle 3y 8l b wgs

M8l lawgs STy ey oS Klad 51,3 Sl 5 (e
W3 o i 1y axels

ool o 45 0,Lgacng g Lacuy Clhgie Jldos

95 JS 3 odelcunas guls g eddploul )8 cavades
L eidlye (Jlow)l glacwys 4 aimd o i Jgio
O o pd p YL s 0ald L e SO, L &S STy

. Journal of Health and Biomedical Informatics 2019; 5(4): 481-494



https://jhbmi.com/article-1-272-en.html

ﬁ)l-kf; D)Lo.vt' ‘RS, )93 dyay U‘:‘W‘)

S5 S j 9 oDl S lo il oo

60
S
i 50 B Awareness
‘51. 40 ] Pro-va-xxer
- M Experience
3 30
""5 H News
_5‘ 20 Cost
} 10 I I I I | H At risk
3 0 I - 1 mm I - I - I T | [
Celebrity Health Charity Organization News Individuals
Loy ,S pbs
W gl (sanauigs wlwl p109)5 2 (Jlw )l (bCw s ¥ UK
L, 5 b1 5 Jgus
JUSTN b jlw Y JERVINRPIININE sole 31,80 RV U
Cwy Cwy  Cwyd  Cwy  Cwd Cwd Cwy Cwd Cwd Cwyd Cwy Cwy Jelcwy Cwy
ol aybed el aylgy el aybey el ajbed o,bg3 ol 2592 o,bg3
YY-A VAAY yaays VSO ¥ 0AD Voray DOAYY ¥ Y50 YYAYOY  Yyavy- ) A NN ¥4 JS slaws
WY AY WEYA aa4F VEEYY Z5% AN VA¥Y . YYOYA VWASEN A \ ¥ \ras xS o5
¥V/AN YY/IEA Yo ¥£I\Y ¥-/AA ¥Y/FY Yo/A- Yo/sy Ya/\o ¥Y/aA ¥o/fo WY/o FY/vY ov/vY Ao yd
Y A ¥Y¥Y Antas sV YYVY MNAS DOOY FA0VY ayavy ¥ \ W 5o Sl s
VAN VA/Y VOIS VF/2N VF/as VO/Y'Y iz \Y/vE y-/o¥ VEIAN \rdivg WY/o YAIVE WINY Lo yd
o) VY Y¥Y YEA 50 wa AAY IARYA YAl YarA Y ¥ s (B yxe yd
VXY -[2¥ Vg VIVY \Vas «[AQ \IvE V¥V AN a/vs -loy < /AN Ao yd
) oy VHae. WY V00 Yoy AARY4 VAYS ARY . Y vy ¥¥ Ceoub
Y/-¥ Y/vE YAy Y \/E YAy YIvY ¥/ov YI£¥ Y/¥Y ¥/ Vo /Y0 doyd
Yo b VA YAY oYy Yav AR WYS FY-v AYAY \ A v Oedlles
<A¥ \iizd VY- YIYY VYA YIY- VNS Y/AY VIAE \ilax WY/o 2N VIYY Lo yd
avy ¥y MSY OFAY ARRETA ¥¥ VOVAY ARSSNY ARAAYN X ate Y ¥ \\rd ay Bdlge
YF/A¥ YV/A- Ya/5y YO/NY YV/0A Y&/ YAIYY YV/VY Y./a5 YVIVA YANA o YY/55 WAVE Lo yd
VAN WY Ve VY ¥YY. VWY AATAN VAYY WYY harg \ YY Y. HLs!
¥/AA £l-5 O/FA INAZN ARYANS A+ Y/AD ¥/o5 Y/55 ¥/o5 WY/ £150 ¥/-v doyd
\ A} 5 . WY . RV . . ALwd (9
oy .e¥ Y . /ey . AN . . Loy

[ Downloaded from jhbmi.com on 2026-02-23 ]

Sl Shlie b g g aSd (68 lawly aslyy 1 eolizul
JJ‘OJ.«» k.aBL‘).) 9 ‘_;.))PLO)M: gqu.wa cu.wfb ).Ja.)
PRAVIFANERIES uln N3dle 5l eolatwl b a5 b gizes

Sl (seligd Cit o Lacuwgs slyone ow)p b
s Lgl_m9>5u»); )‘ ol _wl l_; )_.., ul)a)l_f Sledd

Glatu s B ol dlwd Cad &y )l g wypd )90

L g omndSSl lalS 00l LSS 5l odliiwl b (oSS yue
W3,5 Bls Caolio (o,

4

(5 325 4ot 9 o
B 3 5y > fhe slaisbyy ) (So IpYsal Sl
(Glae codligg sl 5l (S g0 sled 4 15Vl
S Gl dmolr ol 8l gy STyl Ghedy (e
@ (yiwd Cua o)) g i @lie 1 (S g (lo]
i sl adlas pl 3 00l g laisay ol 8 @l las
L YAEN Y Gyl jl damlecsy gas o)Ly )5 Lacayss
L 2y slasd dy boyus g9y Juad ylgicds a5 Yo NFNY/Y

Journal of Health and Biomedical Informatics 2019; 5(4): 481-494


https://jhbmi.com/article-1-272-en.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

Ol Sed 9 (5 i3

1559 851 cpuuiSTg 3,90 30 yim g5 312y (5 pudeulis

9> [Y#] Khandelwal 4 Salathe e b ossl cuws
T3o9 4 oo ¥ UK 3 osel cand 4 Lol bl 3yl
)_g|).j 0 o blas LS‘)—’ .)])_9| u_)rfl as 03903 odalin
Sl ogs liwed g odlgils cibles yiomad g (5095 lo
5 g8 bl 5l oS e a8 Kilodges odliul 15Ygal STy
il 15Y 9851 STy 4y o e 5,55
OBy ol Cadee byl 4 Sl agh )
Wby 5o STy & Cuns gladhate )5 ey Ca i
i 4 ol ] sdimd s odcal Cowddy guls s
UK oy ay ol sbayeis 5l onds Jlu)l clacw g
S 5l Jlw)l clacw s slass g ol 1K 0l LudSS]
53 Lot oS el 3l Jlons oyl Loguasin bl (ol ygiS
Nrsd cang Suy Sbjle cag S wodle dhil ey
&l b3l g (ol (o yiwd pae 5 4 a8 515 3939 o))
il oo yingh (olairl aSid 4 Jlpl ol 4dS

&l CDC aog Ly ploj cjie o ol 4 2 L
25l oo ST Laulgl b yuoliws olo j> 15¥gasl STy il p
Sbise Gl Lopur b 5 (655 dan Jlol & Ly (yrizeon
b o] clallas ;5 g g0 013 (S pSded (pl 493 olo 5 g
B yaobiw olo jl) olo S o g (oyglaes Sloj o3l Livl33)
A5 aalgs 4l 15V es] STy a4 Cans o]

&8l 2,5
ol 0t by B rin g gl g8l (o)l S zun

References

1. Kasper DL, Fauci AS, Hauser SL, Longo DL,
Hauser JL, Loscalzo J. Harrison's Principles of Internal
Medicine. 19th ed. USA: McGraw-Hill Education;
2015.

2. Simpson CR, Lone N, McMenamin J, Gunson R,
Robertson C, Ritchie LD, et al. Early estimation of
pandemic  influenza  Antiviral and  Vaccine
Effectiveness (EAVE): use of a unique community and
laboratory national data-linked cohort study. Health
Technol Assess 2015;19(79):1-32.

3. Davila-Torres J, Chowell G, Borja-Aburto VH,
Viboud C, Grajalez-Muniz C, Miller MA. Intense
seasonal A/H1IN1 influenza in Mexico, winter 2013-
2014. Arch Med Res 2015;46(1):63-70.

4. Lai PC, Chow CB, Wong HT, Kwong KH, Kwan
YW, Liu SH, et al. An early warning system for

dle 31y 3l 0,5 dacanaiwd I odelcuwndd gl wyp b
5 Lplojl 5 (tedw (slavog)S 35 )b 1) gae cp o
At L3 1y gt op il o5 4 58 65 sleeg S
o oximd i a8 ol )l 1y 0aisS” JUid oyt HUS 09,5
izo lio j) CleMbl a8 bl bles lien o3l conl
s Lehman aJlie s ous »iio ol U g aules Jlos
oSy 3590 43 oximd 25T clacw g Jols atws oy i
ilwolST uioman g STy 5l eoliiwl s ddy 329485 4
L ciblse (slacag 29 of 6luSiy caols ol
g3 4y ole BB o 3 1) 25 (VL &S STy
Cuo (5)55 g dasle 33l (ggm | STy (Bpdy oaimdLts
Sl Jold a8 placng cwl Gusly ol 4 cons
5 00l @Mle g ol (2)lss 5 STy )90 5 )
Lagl oled (slpiomo )5 )13 (sam 45, 3 s
STy 5l onlaul 4 503 3,8 5gui5 g Sy T Jols
Coud @l (i obj) cas & e dtwd .l
Ay yieS (glyls 3gr o a8 )5 s > 15V gas] STy 4
C 81 gom 3 STy o pds edimd lis &S Cusl guae
Ui gi— o=l daca s leore Jdou il ol aul
Aoy Voo 9 u’.l_.o‘ Cewy OFFAN $9) 2 Olwlus| ‘_le?u
OSly iy 4o inb clolusl Lbs 5l saslcwsa
2l b JolS Slgseen 5 cunl calisee laog,S Lawgs 15 gas]

detecting HIN1 disease outbreak — a spatio-temporal
approach. International Journal of Geographical
Information Science 2015; 29(27): 1251-68.

5. Centers for Disease Control and Prevention (CDC).
Swine influenza A (H1N1) infection in two children--
Southern California, March-April 2009. MMWR Morb
Mortal Wkly Rep 2009;58(15):400-2.

6. Lin Q, Lin Z, Chiu AP, He D. Seasonality of
Influenza A(H7N9) Virus in China-Fitting Simple
Epidemic Models to Human Cases. PloS one.
2016;11(3):e0151333.

7. Hsieh YH, Huang HM, Lan YC. On Temporal
Patterns and Circulation of Influenza Virus Strains in
Taiwan, 2008-2014: Implications of 2009 pHI1N1
Pandemic. PLoS One 2016;11(5):e0154695.

8. Osterholm MT, Kelley NS, Sommer A, Belongia
EA. Efficacy and effectiveness of influenza vaccines: a

Journal of Health and Biomedical Informatics 2019; 5(4): 481-494 fay


https://jhbmi.com/article-1-272-en.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

ﬁ)‘{% b)w ‘RS, By9d dyay u‘.&uw)

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

systematic review and meta-analysis. The Lancet
Infectious Diseases 2012; 12(1): 36-44.

9. Demicheli V, Jefferson T, Di Pietrantonj C, Ferroni
E, Thorning S, Thomas RE, et al. Vaccines for
preventing influenza in the elderly. Cochrane Database
Syst Rev 2018;2:CD004876.

10. Jefferson T, Rivetti A, Harnden A, Di Pietranton]
C, Demicheli V. Vaccines for preventing influenza in
healthy children. Cochrane Database Syst Rev
2008;(2):CD004879.

11. Fiore AE, Uyeki TM, Broder K, Finelli L, Euler
GL, Singleton JA, et al. Prevention and control of
influenza with vaccines: recommendations of the
Advisory Committee on Immunization Practices
(ACIP), 2010. MMWR Recomm Rep 2010;59(RR-
8):1-62.

12. Kostkova P, Fowler D, Wiseman S, Weinberg JR.
Major infection events over 5 years: how is media
coverage influencing online information needs of
health care professionals and the public? J Med
Internet Res 2013;15(7):e107.

13. Powell GA, Zinszer K, Verma A, Bahk C, Madoff
L, Brownstein J, et al. Media content about vaccines in
the United States and Canada, 2012-2014: An analysis
using data from the Vaccine Sentimeter. Vaccine
2016;34(50):6229-6235.

14. Lehmann BA, Ruiter RA, Kok G. A qualitative
study of the coverage of influenza vaccination on
Dutch news sites and social media websites. BMC
Public Health 2013;13:547.

15. Shahmoradi M, Tajrishi H, Nazari E, Delaram Z,
Zarei Z, Zeinali N, et al. The role of social networks in
healthcare: applications and limitations. Journal of
Health and Biomedical Informatics 2015;2(2):124-8.
Persian

16. Kostkova P, Szomszor M, Louis CS. #swineflu:
The Use of Twitter as an Early Warning and Risk
Communication Tool in the 2009 Swine Flu Pandemic.
ACM Transactions on Management Information
Systems (TMIS) 2014; 5(2): 1-8.

17. Harris JK, Choucair B, Maier RC, Jolani N,
Bernhardt JM. Are public health organizations tweeting
to the choir? Understanding local health department
Twitter  followership. J Med Internet Res
2014;16(2):e31

18. Sharpe JD, Hopkins RS, Cook RL, Striley CW.
Evaluating Google, Twitter, and Wikipedia as Tools

for Influenza Surveillance Using Bayesian Change
Point Analysis: A Comparative Analysis. JMIR Public
Health Surveill 2016;2(2):e161

9. S n. T. . oo m u s n i 2017,
"https://metricool.com/most-important-social-
networks/," online.

20. Byrd K, Mansurov A, Baysal O. Mining Twitter
data for influenza detection and surveillance.
Proceedings of the International Workshop on
Software Engineering in Healthcare Systems; 2016
May 14 — 22; Austin, Texas: ACM; 2016. p. 43-9.

21. Bollen J, Mao H, Zeng X. Twitter mood predicts
the stock market. Journal of Computational Science
2011;2(1):1-8.

22. Asur S, Huberman BA. Predicting the future with
social  media. IEEE/WIC/ACM International
Conference on Web Intelligence and Intelligent Agent
Technology; 2010 Aug- Sep 31-3; Toronto, ON,
Canada: IEEE; 2010. p. 492-9.

23. Schluter PJ, Hamilton GJ, Deely JM, Ardagh MW.
Impact of integrated health system changes, accelerated
due to an earthquake, on emergency department
attendances and acute admissions: a Bayesian change-
point analysis. BMJ Open 2016;6(5):€010709.

24. McNeill A, Harris PR, Briggs P. Twitter Influence
on UK Vaccination and Antiviral Uptake during the
2009 H1N1 Pandemic. Front Public Health 2016; 4:
26.

25. Chew C, Eysenbach G. Pandemics in the age of
Twitter: content analysis of Tweets during the 2009
H1N1 outbreak. PloS one 2010;5(11):e14118.

26. Salathe M, Khandelwal S. Assessing vaccination
sentiments with online social media: implications for
infectious disease dynamics and control. PLoS Comput
Biol 2011;7(10):¢1002199.

27. Cooper F, Eisenman B, - Hennekens CH - Drowos
J. High- or Standard-Dose Influenza Vaccine for
Middle-Aged Adults with Cardiovascular Disease:
What's a Doctor to Do? Cardiology 2016;133:195-7.
28. Kapetanovic MC. Do encourage your scleroderma
patients at risk to get influenza vaccine. Rheumatology
(Oxford) 2018;57(10):1691-2.

29. Ludvigsson JF, Strom P, Lundholm C, Cnattingius
S, Ekbom A, Ortqvist A, et al. Risk for congenital
malformation with H1IN1 Influenza vaccine: a cohort
study with sibling analysis. Ann Intern Med.
2016;165(12):848-55.

fay Journal of Health and Biomedical Informatics 2019; 5(4): 481-494


https://jhbmi.com/article-1-272-en.html

[ Downloaded from jhbmi.com on 2026-02-23 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2019; 5(4): 481-494

Detection of Twitter Users' Attitudes about Flu Vaccine based on the Content
and Sentiment Analysis of the Sent Tweets
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Introduction: The influenza vaccine is one of the controversial challenges in today's societies.
Considering the importance of using the flu vaccine in preventing the spread of influenza virus, the
Twitter network, as a rich source of data, provides suitable conditions for research in this field to
examine the attitudes of different people about this vaccine. The results in one hand will help health
authorities to make more comprehensive decisions on long-term health plans for people with an
awareness of the attitude of individuals towards the flu vaccine; on the other hand, it is concerned
with data miners.
Method: In this review study, approximately 1.220.539 tweets have been gathered from the Twitter
social network during a one month period and have been clustered by using Mallet software.
Categorizing users and separating tweets have done with an appropriate approximation. The content
and sentiments of the selected tweets were analyzed and the locations of the users were checked.
Results: In sentiments analysis, 76.28% of the tweets had a positive weight, 1.87% was neutral, and
19.68% had negative weight, indicating a positive attitude about the influenza vaccine. The location
of users showed the highest rate of sending tweets from Canada, Britain and the United States, and
Asian countries, and in particular, Iran, had a very small percentage of it.
Conclusion: The highest rate of positive tweets were respectively sent by ‘individual’, ‘health’, and
‘organization’ groups indicating the global acceptance of the influenza vaccine and the success of
the global health organizations on vaccination.
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