
Journal of Digital Convergence  655

http://dx.doi.org/10.14400/JDC.2014.12.6.655

LexicalandPhrasalAnalysisofOnlineDiscourseofType2

DiabetesPatientsbasedonText-Mining

Moonl-HyonHwang
*
,JungsikPark

**

Dept.ofAppliedPhysiologyandKinesiology,UniversityofFlorida,Gainesville,FL,USA*

Dept.ofEnglishLanguageandLiterature,AjouUniversity,Suwon,Korea**

텍스트마이닝 기법을 이용한 제 2형 당뇨환자 온라인 

담론의 어휘 및 구문구조 분석

황문현
*
, 박정식

**

플로리다대학교 응용생리학 및 운동과학과
*
, 아주대학교 인문대학 영어영문학과

**

Abstract  This paper has identified five major categories of the T2D patients’ concerns based on an online 
forum where the patients voluntarily verbalized their naturally occurring emotional reactions and concerns 
related to T2D. We have emphasized the fact that the lexical and phrasal analysis brought to the forefront the 
prevailing negative reactions and desires for clear information, professional advice, and emotional support. This 
study used lexical and phrasal analysis based on text-mining tools to estimate the potential of using a large 
sample of patient conversation of a specific disease posted on the internet for clinical features and patients’
emotions. As a result, the study showed that quantitative analysis based on text-mining is a viable method of 
generalizing the psychological concerns and features of T2D patients.
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요  약 본 연구는 질병과 관련한 온라인 포럼에서 추출한 언어 데이터를 통해 제 2형 당뇨병 환자의 질병에 대한 

담론을 양적으로 분석하였다.또한 환자 언어행위의 양적분석을 통해 환자들의 주요 관심사와 심리적 특징의 일반화

가 가능한지에 대해 실증적으로 검증하였다.분석방법으로는 기존의 인터뷰에 기반한 정성적 연구방법론과 달리 환

자들의 담론 표본 전체를 파싱 (parsing)과 POS태깅을 통해 언어학적으로 형태소 분류를 하였다.주요 어휘빈도 추

출과 N-gram을 통한 최빈도 구문구조 분석을 병행하여,질병과 관련한 이슈의 주요 범주와 심리상태에 관한 언어적

인 특징을 살펴보았다.연구 결과 환자들의 자발적 대화는 주로 다이어트,운동,증상,약물치료,심리상태의 5가지 

범주로 나타나고 있음을 확인하였고,최빈도 구문구조 분석을 통해 질병치료와 식생활습관 개선 전반에 대한 부정적

인 견해가 두드러진 것을 확인하였다.결과적으로 의료진의 정확한 정보 전달과 전문가의 조언,정서적 지원 등이 

당뇨환자에 대한 심리적 상태에 중요한 만큼 심리치료 서비스이 개선이 필요할 것으로 보인다.이런한 결과는 기존

의 의료제도 안에서의 환자의 관심사와 심리적 특징이 온라인 상에서도 적절하게 투영되고 있음을 시사한다.

주제어 : 제 2형 당뇨,심리상태,텍스트마이닝,어휘 및 구문분석,온라인 담론분석
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1. INTRODUCTION

Duringthelastcoupleofdecades,Type2diabetes

hasbeendiscussedregardingitsetiology,pathogenesis,

complications,socialimpacts and costs.Type 2

diabetesisachronicandwidespreaddiseasethat

influencesmorethan300millionpeopleworld-wide

andcreatessocialandeconomicburdensforpatients,

familiesandnationalhealthcareproviders—withits

costofdiagnoseddiabetesin2012alonereaching$245

billion[1].Etiologically,diabeteshastwobroadbut

distinctive forms. Type 1 diabetes is an

insulin-dependentdiabetesmellitusandresultsfrom

thefunctionallossofbetacellsinahumanpancreas.

Insulinsecretionissubstantiallylimited,thusglucose

moleculesinthehumanbloodstreamarenotlikelyto

getintothecells.Type2diabetesisanon-insulin

dependentdiabetesmellitusand resultsfrom the

increasedresistanceofinsulinreceptorswhenthey

combinewithinsulindespitenormalorslightlyless

secretionsofinsulin.ComparedtoType1diabetes,

Type2diabetespossessesover90% oftotaldiabetic

patientsandisalsoknowntobecloselyrelatedto

over-nutrition,obesity,andasedentarylifestyle.Its

chronic complications are major cardiovascular

diseases,lossofvisualacuity,andlimbamputations,

andthereisnoconclusivecureforthischronicdisorder

knownsofar[2],[3].

Despitemedicalandclinicalstudieswithawealthof

accumulated data concerning the etiologicaland

patho-generic development of type 2 diabetes

(hereafterreferredtoasT2D),littleresearchhasbeen

doneontheT2Dpatients’onlinediscourseontheir

physicalconditionsandpsychologicalneeds.Whereas

otherqualitativeandethnographicstudiesbasedon

surveysandinterviewshaveprovidedmuchinsight

intotheexperiencetheT2D patientsundergo,this

studyattemptstoidentifyandanalyzethenaturally

occurringconversationswherethepatientsvoluntarily

expresstheirownconcernsandwheretheydonot

needtofollow structuredquestionnaires,andbyso

doing,thisstudyavoidsthehomogeneityissuesintheir

answersandexplanations.

WiththeadventofInternetforumsandotherSNS

platforms,ithasbecomerelevanttoanalyzethe

discourseoftheT2Dpatients:contemporarypatients

tendtofindforumstosharetheirexperiencewith

otherswhohavethesamediseaseand/ordisorders,

andnumerousaccountsofexperienceandmedication

specifictoT2Dareavailable.Traditionally,datasets

suchastestimonialaccountsderivedfrompatientshad

beentheusualsourcesofthequalitativestudieson

illnessexperience.Thoughthetraditionalsourceshave

been analyzed as evidence of common illness

experience,theylackinquantitytogeneralizethe

clinicalfeaturesofadiseaseandpatients’discourse

relatedtothem,andtheamountofinformationarchived

inthedisease-specificplatformsisnotsufficiently

manageable.Thusadifferentmethodofapproachis

required.Only recently,discourseanalysts,health

specialists,researchersandscholarshavenoticedthe

possibilitiesforminingthoseunstructuredlanguage

dataandextracting,patterning,andanalyzingthe

ever-growingtextdata[4].

Theobjectiveofthisstudyistoexploreonline

discourseontype2diabetesandtoidentifypatients’

concernsandpsychologicalneedsinanonlineforum

organized by T2D patients.Apartfrom medical

treatment,T2Dpatientsundergoadifferentexperience

and situation with physical and psychological

characteristics with a marked difference from

non-patients.Therefore,thisstudyaimstorepresent

thosecharacteristicsofT2Dpatientsandidentifysome

ofthesharedareasoftheirconcernsandtheirattitudes

towardstheirexperienceofT2Dthroughlexicaland

phrasalanalysisandlanguagepatterning.
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2. METHOD

Asknownundertheumbrellaterm‘text-mining’—

thatis,data-miningofunstructuredlanguagedata—

scholarsfrom variousdisciplines,including health

related professionals,have conducted identifying

lexical,phrasal,orsententialpatternsandthematic

tendencies.Theyhavesuggestedthatmassiveamounts

ofdataaremoreaptlystudiedbyusingtext-mining

methodsthanthequalitativeapproachesbasedon

surveysandinterviews[5],[6],[7].Thetext-mining

tasks such as text classification, clustering,

word-frequency,and contentanalysis have been

provenefficientatdetectingtherecurringpatternsof

clinicalfeaturesandpatients’concerns[8],[9].

Thepresentstudyobservestheconversationinthe

formof‘messages’and‘replies’relatedtoT2Dcarriers

postedonthechosenforum—‘theGlobalDiabetes

Community’whereover93,500patientswithdiabetes

andtheirfamily memberssharetheirexperience,

concerns,andinformationtobettercopewiththe

disease.Bytext-miningthediscourseofthepatients

withT2D,ouraimwasfirst,toidentifytherecurring

themesofT2D patients’concerns,andsecond,to

interpretthepatients’psychologicalconditionsand

welfare.

TostudythecurrentconcernsofT2Dpatientsand

thecharacteristicsofdiscourseontheirdietand

exercise,400patients’conversationswereextractedas

samplesfrom theT2Dgroupsitetitled‘theGlobal

DiabetesCommunity’at<http://www.diabetes.co.uk

/forum/category/type-2-diabetes.25/>thatprovidesa

platformwherevarioustypesofpatientscansharethe

experienceofthedisease.First,theunstructureddata

ofconversationaboutT2Dwerecollectedthrougha

crawling process.Thecollectedwordswerethen

tokenizedandpartsofspeech(POS)weretaggedby

StanfordLog-LinearPartofSpeechTagger.AntConc

3.2.4w wasalsousedtoarrangethewordsintothe

categoriesofverbs,nouns,andadjectivesandto

performN-gramanalysis1)1.Alongwiththeretrieval

andclassificationoftheinformation,alexicaland

phrasalanalysiswasconductedbasedonN-gram

frequencyranking.Inaddition,PhraseNetvisualization

basedontheweb-basedtext-miningtoolwasusedto

checkthephrasepatternsandanytwowordsthatwere

connectedwithaconjunction2).

3. RESULTS

ThisstudyidentifiedT2Drelatedwordsandphrases

ofhighfrequencybyconductingPOStagging,andby

sodoing,aimedtogeneralizedistinctivefeaturesof

conversationintheT2Dpatients’discourse.Afterdata

cleansing,whicheliminatedcommonwordssuchas

pronounsandpersonalpropernouns,weobtained

56,162T2Drelatednouns.Amongthem,wechose200

nounswiththehighestfrequencyandidentifiedfive

thematiccategoriesmanually:(1)Diet,(2)Exercise,(3)

Symptoms,(4)Medication,and (5)Psychological

Condition.For psychologicalcondition,we then

conductedadditionalanalysisusingN-gramanalysisto

identify thepatientsrecurring patternsofphrase

expression.

3.1 Diet

Accordingtotheanalysisofnounfrequencyfrom

theconversationofT2Dpatients,foodconsumption

1) AntConc is a Concordancer that provides such functions as 

concordance, collocation, word frequency and keyword 

listing. More information is found at <http://www.antlab. 

sci.waseda.ac.jp>.  

2) ManyEyes is created by Fernanda Viégas and Martin 

Wattenberg. It offers a graphic representation of patterns and 

distinctions of a given dataset. Constructed on a public web 

site, it allows users to upload a set of data, visualize them, 

and gain new insights into patterns occurring in the data. 

Information about Phrase Net and other functions of 

ManyEyes are available at <http://www-958.ibm.com 

/software/analytics/manyeyes/>.



텍스트마이닝 기법을 이용한 제 2형 당뇨환자 온라인 담론의 어휘 및 구문구조 분석

658 Journal of Digital Convergence 2014 Jun; 12(6): 655-667

[Fig. 1] Phrase Net Visualization shows any two 

words that are often associated next to 

one another with a conjunction 

regardless of their part of speech.

wasoneofthemajorconcernsofthepatients.The

nounwiththehighestfrequency(1)ofoccurrencewas

‘carb’(1), with such variance as ‘carbs’ and

‘carbohydrates,’suggestingitisthemostimportant

wordcharacterizingT2D(Appendix1).Generalterms

like‘diet’(7),‘food’(12),and‘meal’(15)showedthenext

highestfrequencylevel,followedbyspecificterms

such as ‘bread’(39), ‘potato’(59), ‘rice’(67), and

‘pasta’(77).Theresultsmetourexpectation that

controllingfoodconsumptionandlimitingcarbohydrate

intakewouldbethemostdistinctiveconcernforT2D

patients.

3.2 Exercise 

Inthecategoryof‘Exercise,’theword‘exercise’was

rankedfirst(21),followedby‘body’(34)‘loss’(65),

‘walk’(80),‘lbs’(118),‘mile’(169),‘knee’(175),‘step’(187),

and‘joint’(196).Asshownintheanalysisofthenoun

frequency(Appendix1)andPhraseNetvisualization

(Figure1),‘exercise’isthemostfrequentnouninthe

categoryof‘Exercise,’andmostcommonlyassociated

withthetermsofothercategoriessuchas‘Diet’—

indicatingthatpatientsfeelthattheyneedtodo

exerciseinrelationtodiabetescareanditoftengoes

with‘diet.’Slightvariationsinusageofthekeywords

existeddependingonthestagesoraspectsofexercise:

thehighfrequencyoftheword‘lbs’indicatesthatT2D

patientsareinterestedinmanagingorreducingtheir

bodyweight,whereasthewords‘joint’and‘knee’that

oftenoccurredtogetherindicatethatT2Dpatientsare

concernedaboutdiscomfortorinjuriesfromexercise.

Andthewords‘mile’and‘step’appeartobedominant

whenT2Dpatientsareconsciousofincreasingtheir

levelofphysicalactivity.

3.3 Symptom

ThenounsfrequentlyrelatedtosymptomsofT2D

arewordssuch as‘blood’(2),‘level’(5),‘sugar’(8),

‘insulin’(14), ‘eye’(70), ‘foot’(86), ‘kidney’(176),

‘cramp’(181),‘toe’(183),and‘hand’(189)(Appendix1).

These words directly refer to the symptomatic

characteristicofT2D:thewords‘blood’,‘sugar’,‘level’,

and‘insulin’indicatethatthetypicalsymptomsof

diabetesareunstablebloodsugar(glucose)levelsand

insufficientinsulin levels.Theword ‘cramp’was

associatedwiththesideeffectsand‘complication’in

thebodypartssuchas‘foot’,‘toe’,‘eye’,and‘kidney’.

Theword‘cramp’wasoftenconsideredbythepatients

asaconsequenceofphysicalactivitysuchasworkout,

driving,andtyping,andasthesideeffectsofdrugs—

metformininparticular.Specifically,thewords‘toe’

and ‘eye’are related with the impairment of

microcirculation, which is a representative

diabetes-mediated cardiovascularcomplication.The

lexicallysuggestedrelationshipamongadjacentwords

confirmsthatT2Disadiseasethatcausesextensive

complicationsinthecardiovascularsystem.

3.4. Medication

Inthiscategory,themostfrequentwordsare

‘insulin’(14)and‘metformin’(23).Thesetwowords

indicatethateither/bothinsulinor/andmetforminare

commonly prescribed to T2D patients by their

physicianforthepurposeofdiabetestreatment.‘Statin’
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(184)isarepresentativecholesterol-loweringdrug.

Thus,theword,‘statin’indicatesthatitisalsoa

frequentlyprescribedmedicationalongwithdiabetic

medicationsforT2Dpatientsbecausetheyarelikelyto

havehighercholesterollevelsthan otherhealthy

people.

3.5 Psychological Condition

In the category of ‘Psychological Condition,’

‘shock’(125)wasrankedfirstamongthenounsrelated

tothepatients’sentiments,followedby‘worry’(145)

and‘stress’(173).‘Shock’isoftenexpressedinrelation

tothefirstdiagnosisofT2Dandtothereadingtaken

afterthemedicaltreatmentandexercise.Forexample,

thepatientstendedtodescribetheirexperiencewith

T2Ddiabetes,firstwhentheyarediagnosedashaving

Type2Diabetes(asin,“Yesit’sashocktofindout

youhavediabetes,”and,“Foranyonewhoknowsme

thatwouldbeahellofashock.”),andsecondafterthe

readingthebloodlevel(asin,“Ithoughtthatthe

exercisewasapanacea.ThenItestedonedaylast

spring,andIgotashock,”and,“2hrslaterand[after]

a30minwalkreadingwas8.1:shock:.”)

Other key words related to the patients’

psychologicalconditionwere‘stress’and‘worry’(asin,

“Myaveragereadingsarebetween4.9and6butlast

few daysgetting7.2whywouldthatbeI'venot

changedmydiet.Onlythingisstresslevelsup,”and,

“Olderdrugssuchasgliclazidecanhelpandtheydon't

havethepancreaticcancerworries.”).

Otherkeywordswithhighfrequencyweretheterms

associatedwithgettinghelpandsupportsuchas

‘advice’(29),‘forum’(36),information’(45)and‘help’

(71),withvariationssuchas‘question’(49),‘idea’(55),

and‘answer’(180)(Appendix1).

ThefivecategoriesofDiet,Exercise,Symptoms,

Medication, and Psychological Condition were

approximatelyconsistentincoveragewhenthe400

forum sampleswerepresentedusingthePhraseNet

Visualization.

3.6 N-gram Analysis and Recurring 

    Patterns 

Thoughthepatients’psychologicalconditionwas

moderatelyreflectedinthehighfrequencykeynouns,

weperformed3-gram analysistoseethephrase

patterns.First,basedon300,496phrasetokens,we

extractedthemostfrequent200phrasetypes(thatis,

8,286phrasetokens).Astheresultsshowin(Appendix

2),2,590 phrase tokens belong to the described

psychologicalcondition,comprising31percentoftheall

8,286phrasetokens.Thepercentageisestimatedtobe

significantwhen considering the 3-gram phrases

capture any three words thatare consecutively

arranged,includinganydailyexpressions.Mostly,the

feelings have to do with a possibility,security,

capability,necessity,andawish,whichthepatientsare

expectedtoperformorparticipatein,butfeelunableto

engageinactiveperformanceandparticipation.Based

ontheresults,dominantpsychologicalconditionsare

categorizedintofeelingof(a)Negation(forinstance,‘I

don’t’or‘Ididn’t’),(b)Capability(‘notableto’or‘I

can’t’),(c)Certainty(‘ifyouhave’or‘seemtobe’),(d)

Necessity(‘Ineedto’or‘youneedto’),(e)Duty(‘Ihave

to’or‘Ihadto’),and(f)Wish(‘wouldliketo’or‘Iwant

to’).

4. DISCUSSION

Therearetwomajorpointsnoteworthyinthe

resultsofthisanalysis.First,weidentifiedmajor

psychologicalconcernsandneedsoftheT2Dpatients;

andsecond,onlinearchivesofthepatientswiththe

samediseasecanbeausefulresourcetoanalyzethe

patients’discourse.

Basedon200nounswiththehighestfrequencyfrom

atotalof56,162T2Drelatednouns,weidentifiedfive

thematic categories ofDiet,Exercise,Symptom,
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Medication,andPsychologicalCondition,whicharethe

majorareasoftheT2Dpatients’conversation.The

categoryof‘Diet’isidentifiedtobethemostdominant

concernoftheT2Bpatients.Thepatientsweremost

concernedwith‘carbohydrates’oftenexemplifiedas

‘pasta’,‘rice’,‘potato’,and‘bread’,whichareknownto

behighincarbohydrates(Appendix1,Figure1).Inthe

conversations, ‘diet’ was often associated with

‘exercise,’mostfrequentlyintheform of‘dietand

exercise’withsomeoverlappingissuessuchas‘weight’

and‘lifestyle’asshowninthePhraseNetVisualization

(Figure1).

T2Dpatients’concernsinthecategoryof‘Symptom’

arerelatedtosuchbodypartsas‘hand,’‘foot,’‘eye,’

‘knee,’and‘kidney.’TheT2Dpatientsalsogothrough

psychological needs for ‘support,’ ‘advice,’ and

‘information’:they often feltconfusion with the

information they haveanddesiredtohavemore

informationfrom patientswiththesameexperience,

andneededclearandreliableinformationaspointedout

bythequalitativestudiesdonebyKinmonthand

Goyder[10],[11].Thewordssuchas‘anyone’(54)and

‘someone’(62)alsooccurred frequently when T2D

patientsareinneedofhelporinformation;theyoften

triedtofindsomeonewiththesameexperienceor

relevantinformationasin,“Cananyonehelpmebreak

myviciouscycle?”“Hasanyonegotanydiabetic

friendlysnacks?”“Ihopesomeonecomesalongwho

hasbeenwhereyouarenow totellyouhow they

coped,”and,“Cansomeoneouttherewhohashada

diagnosisofneuropathy enlightenustothefirst

signs?”Theirdesireforgettinginformationandfinding

a person with the same experience orrelevant

knowledgehastodowiththelackofimmediate

solutionsandanswersoutsidetheclinicorhospital.

Theresultsimplythatdetailedandclearinformation

providedinatimelymannerisacrucialaspectof

patients’needregardinghealthcareserviceproviders,

andthatdigitalforums,blogs,andotherweb-based

platformsarethesiteswherethepatientscirculate

information,shareexperience,andaskforadvicefrom

T2Dpatients.Therefore,itcanbesuggestedthatthe

websitescanbeaprimaryandeffectiveplacewhere

T2D patientscanbeeducatedaboutdiabetescare,

informedaboutdifferenttreatmentsandsupported

emotionally.

Regardingthepatient’spsychologyandemotional

needs,‘shock’appearstobethewordthatbest

describesthestateofthepatients.Thefindingis

consistentwithpreviousqualitativestudiesthatfound

that‘shock’representedtheprimaryandprevailing

emotionwhenpeoplewerediagnosedwithT2D[12],

[13]andisalsothesignfor‘adegreeorintensityof

emotionwithwhichanindividualisunabletocope’

[12].

Thepatients’generalattitudesandemotionstowards

theexperienceofT2D werealsoidentifiedwith

3-gramanalysisandclassifiedintofivecategoriesof

Negation,Capability,Necessity,DutyandWish.As

shownintheanalysis,‘Negation’(‘Idon’t,’‘Iamnot,’

or‘Ididn’t’)isthemostfrequentsentimentinthe

category ofphrase analysis.The patients often

expressednegativeattitudestowardstheircondition

relatedtoT2Dasin,“Iam notsatisfiedwiththat

anymore,”and,“Idon'tfinditeasytoaffordstripsas

I'm apensioner,”orthey werein confusion or

experiencedalackofknowledgeasin,“I'mspiralling

downwardsanddon'tknowhowtostop,”and,“Iam

notsureaboutacure,Ihavereadaboutcures,but

doesn'tithavesomethingtodowiththepancreas?”

Thefindingsarealsoconsistentwithprevious

qualitativestudiesthatshowedthatpatientstendto

havemorenegativeattitudesandlessabilitytocontrol

[14],[15],[16].Forinstance,Egedeetal.arguedthat

theT2Bpatientstendtoshow“lowerself-careability,

lowerself-careadherence,negativeattitudes,andless

perceivedabilitytocontrol”[4].

Anotherdominantfeelingthatthepatientsundergo
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is‘Capability’issueasin,“Ican'texercisebecauseof

chronicarthriticpain,soanyideaswouldbereally

helpful,”or,“Sadly diabetescan'tbecured.”As

indicatedinthe(Appendix3),besides‘Negation’and

‘Capability,’ expressions related to ‘Certainty,’

‘Necessity,’‘Duty’and‘Wish’comprisealargeportion

ofthesentiment.

Though not included in the categories of

‘PsychologicalCondition’,3-gram resultsalsoshow

that patients typically suffer from T2D for a

considerabletime.Thedurationphrases(560phrase

tokens,rankedsecondinthe3gramanalysis)suchas

‘Ihavebeen’and‘Ihavehad’weredistinctiveinthe

results,anditindicatesthatT2Dpatientsmayhave

beeninthestatusdescribedforaperiodtimeandtheir

symptomsmaybedescribedaschronic.Thepresent

perfecttensewasoftenusedwhenreferringtothe

periodoftimefrombeingdiagnosedashavingT2Das

in,“Ihavebeentype2foroverfiveyearsandatthe

momentI'mrunningataround6.0,”and,“Ihavebeen

diabeticfor13yearsandthistearhasbeenahard

lessoninrelearningwhatIcanandcannoteat,”orto

thepatient’sphysicalstatesuchasobesityasin,“i

havebeenoverweightmostofmylifebutbeingtoldi

wasdiabeticsortofshockedmeintodoingsomething

aboutit,”andmedicaltreatmentasin,“Ihavebeenon

2xmetformintwiceadayfor3months.”Thechronic

conditionisreinforcedwhenaccompaniedbythehigh

frequencyofthenoun‘year’(11)suggestingthatT2D

isalong-lastingdisease.

Thenounsofhighestfrequencyinthecategoryof

‘Psychological Condition’ and additional 3-gram

phrasesindicatethattheoverallsentimentofthe

patientsrevolvesaroundthesenseofinabilityand

instability.Despitetherecognitionoftheneedforlife

stylechange,thisfeelingofinabilitywiththesenseof

depressionandlossofcontrolalsopermeatedtheonline

discourseoftheT2Dpatientsaspreviouslypointedout

bythequalitativestudiesofGabbayelal.andPeyrot

etal.[17],[18].

Sincethepsychologicalconditionsbordering on

depression and compulsion such as overeating,

impulsivefood-seeking,andincessantcheckingblood

glucose,itisofparamountimportancethathealth

professionalsunderstandthewaystocommunicatethe

controlissueswithT2Dpatientsbecausethesefeelings

andbehaviorscanincreasetheriskofintensifying

diabetes.Thefindingsalsosupportthepreviousstudies

thatdepressionandcompulsivenessinthepatients’

behaviorcanincreasetheriskofworseningdiabetes

andobesity[19],[20],[21],[22].

Thisstudyalsodemonstratesthatitispossibleto

understandtheinterestsandconcernsofT2Dpatients’

onlinediscoursethroughtext-miningtechnology.The

resultsoftheonlinediscourseanalysisshowedthe

possibilityofrecognizingkeywordsfrom alarge

databaseoftexts.Byunderstandingthemajorissues

andconcernsofthepatients,medicalprofessionalscan

increasetheireffectivenesswheneducatingthem.The

preferenceforanddominanceofonlinediscourseare

expectedtocontinueoracceleratesinceT2Dpatients

wanttoescapefrompainandthefeelingofinability,

search foradviceonline,converseaboutmedical

treatment,andgetsupportfromothers.

Despite the importance of quantitative online

discourseanalysis,therearesomelimitationstothis

study.Firstofall,thoughquantitativeanalysisbasedon

keywordextractionandN-gram canhelpresearchers

dealwithalargeamountofinformationaboutagroup

ofpatients’onlinediscourse,itisnotdefinitive,anditis

uncertainwhetheritmayleadtoclinicalanddiagnostic

confirmation.Additionally,thesetsofinformationon

age,gender,occupationofpatientswerenotspecified,

simplifyingthecomplexityofindividualdiseasepatterns

andprocesses.Further,theT2Ddiscoursearchivedin

thewebsitethatisintendedtoappealtothepeopleinthe

UnitedKingdom doesnotrepresentaguaranteeof

demographiccoverage.
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5. CONCLUSION

Thispaperhasidentifiedfivemajorcategoriesofthe

T2Dpatients’concernsbasedonanonlineforumwhere

the patients voluntarily verbalized theirnaturally

occurringemotionalreactionsandconcernsrelatedto

T2D.Wehaveemphasizedthefactthatthelexicaland

phrasalanalysisbroughttotheforefronttheprevailing

negativereactionsanddesiresforclearinformation,

professionaladvice,andemotionalsupport.Thisstudy

usedlexicalandphrasalanalysisbasedontext-mining

toolstoestimatethepotentialofusingalargesample

ofpatientconversationofaspecificdiseasepostedon

theinternetforclinicalfeaturesandpatients’emotions.

Asaresult,thestudyshowedthatwhencomparedto

thepreviousqualitativeresearch,quantitativeanalysis

isaviablemethodofgeneralizingthepsychological

concernsandfeaturesfromalargedatasetoflanguage.

Quantitative analysis of online discourse is

consideredtobemoreadequateincapturing the

ever-flowingconversationoftheT2Dpatientsasthere

areagrowingnumberofT2Dpatientswhowantto

sharetheirexperienceandinformationwithothers

regardlessoftimeandlocation.Thoughtherearesome

limitsindetailsandintheuseoftext-miningfor

diagnosticpurposes,quantitativeanalysisisbelievedto

complementqualitativeandethnographicmethodsto

betterunderstandthegeneralpatients’experienceof

T2D.
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Rank Frequency Noun Rank Frequency Noun Rank Frequency Noun

1 1624 carb 36 238 forum 71 123 help

2 995 blood 37 237 morning 72 119 water

3 955 day 38 233 medication 73 116 everyone

4 874 test 39 215 bread 74 113 health

5 843 level 40 215 hypo 75 112 mg

6 837 type2 41 213 tablet 76 111 dose

7 800 diet 42 200 anything 77 110 pasta

8 793 sugar 43 200 rrb- 78 107 moment

9 727 time 44 198 post 79 103 g

10 653 diabetes 45 197 information 80 102 walk

11 630 year 46 186 life 81 102 cholesterol

12 596 food 47 178 breakfast 82 102 hospital

13 573 doctor 48 176 vegetable 83 102 nothing

14 536 insulin 49 171 question 84 102 portion

15 517 meal 50 170 night 85 102 egg

16 502 weight 51 164 cd% 86 102 foot

17 444 problem 52 158 number 87 101 condition

18 434 reading 53 157 luck 88 98 part

19 434 month 54 156 anyone 89 97 appointment

20 403 glucose 55 152 idea 90 97 lunch

21 398 exercise 56 147 work 91 96 fat

22 394 gp 57 146 drug 92 96 home

23 359 metformin 58 145 im 93 96 pain

24 358 testing 59 144 potato 94 95 change

25 343 hour 60 143 stone 95 94 feeling

26 326 control 61 143 prescription 96 94 person

27 324 effect 62 142 someone 97 94 pressure

28 317 meter 63 140 diagnosis 98 91 reason

29 310 advice 64 138 today 99 89 bs

30 310 week 65 132 loss 100 89 chocolate

31 275 bg 66 130 everything 101 89 end

32 263 something 67 127 rice 102 89 fact

33 261 nurse 68 125 amount 103 89 family

34 260 body 69 124 fruit 104 89 intake

35 249 result 70 124 eye 105 89 reply

Appendix 1. Nouns with Highest Frequency
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Rank Frequency Noun Rank Frequency Noun Rank Frequency Noun

106 86 issue 138 62 support 170 44 neuropathy

107 84 difference 139 61 alcohol 171 44 situation

108 83 friend 140 61 one 172 44 soup

109 82 husband 141 60 energy 173 44 stress

110 82 gliclazide 142 58 lifestyle 174 44 wife

111 81 milk 143 58 money 175 43 knee

112 80 stuff 144 57 resistance 176 43 kidney

113 80 cake 145 57 worry 177 43 oil

114 79 cheese 146 56 stress 178 43 complication

115 78 news 147 55 fish 179 43 start

116 77 fasting 148 55 need 180 42 answer

117 77 meat 149 55 roll 181 42 cramp

118 76 lbs 150 54 check 182 41 hope

119 76 liver 151 54 toast 183 41 toe

120 76 surgery 152 54 website 184 41 statin

121 76 tea 153 53 clinic 185 41 target

122 75 evening 154 53 protein 186 41 thumbup

123 75 experience 155 52 drink 187 41 step

124 75 porridge 156 51 tomorrow 188 40 bacon

125 75 shock 157 50 carbing 189 40 hand

126 75 patient 158 50 lrb 190 40 diary

127 74 eating 159 50 practice 191 39 version

128 73 care 160 49 risk 192 39 consultant

129 73 stomach 161 48 cream 193 39 wheat

130 72 treatment 162 48 dinner 194 37 age

131 71 salad 163 48 disease 195 37 chance

132 69 heart 164 48 head 196 36 joint

133 68 place 165 48 nhs 197 36 knowledge

134 67 figure 166 47 monitor 198 36 salt

135 65 pancreas 167 47 regime 199 35 appetite

136 64 sleep 168 47 review 200 <null> <null>

137 63 chicken 169 45 mile

Appendix 1. Nouns with Highest Frequency (continued)
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Appendix 2. 3-gram Analysis of Phrase Patterns

Rank Freq 3-gram Rank Freq 3-gram Rank Freq 3-gram

1 296 Idont 34 52 allthetime 67 40 dontthink

2 161 Ihavebeen 35 51 Ihavent 68 40 Ithinkit

3 131 alotof 36 51 seemtobe 69 40 Ifyouare

4 124 Iwasdiagnosed 37 51 thatIhave 70 40 needtobe

5 114 Ivebeen 38 50 youhaveto 71 39 andits

6 105 youneedto 39 49 Ineedto 72 39 seemstobe

7 99 beableto 40 48 andIam 73 38 adayand

8 95 Imnot 41 48 ifyouhave 74 38 butits

9 92 ifyouare 42 48 onthisforum 75 38 Iwouldnt

10 91 acoupleof 43 48 oneofthe 76 38 intheUK

11 89 Icant 44 48 tobea 77 38 someofthe

12 85 bloodsugarlevels 45 48 youhavea 78 37 thatIam

13 85 dontknow 46 47 theamountof 79 37 theydont

14 83 Iamnot 47 46 Iama 80 36 Imsure

15 81 atthemoment 48 46 IthinkI 81 36 needtotest

16 80 youdont 49 46 ifyoucan 82 36 tseemto

17 75 Ihavea 50 46 totheforum 83 36 theendof

18 74 Ihaveto 51 45 Iwastold 84 35 bloodglucoselevels

19 70 Ididnt 52 44 thatyouhave 85 35 Iusedto

20 66 abitof 53 44 whenIwas 86 35 Iwason

21 62 inthemorning 54 44 withtypediabetes 87 35 mostofthe

22 59 donthave 55 43 havetobe 88 35 myBGlevels

23 59 Ihada 56 43 Ivehad 89 35 toseethe

24 59 lowcarbdiet 57 43 thereisa 90 34 andIhave

25 59 tohavea 58 43 wasdiagnosedwith 91 34 forawhile

26 57 andIm 59 42 Ima 92 34 gobackto

27 57 Ihavehad 60 42 twantto 93 34 IknowI

28 57 mybloodsugar 61 42 toseeif 94 34 Imon

29 55 aswellas 62 41 Ihavelost 95 34 needtoget

30 53 dietandexercise 63 41 inthes 96 34 timesaday

31 53 Ihadto 64 41 putmeon 97 34 toseewhat

32 53 thatyouare 65 40 alowcarb 98 33 isagood

33 53 yourbloodsugar 66 40 diagnosedwithtype 99 33 itsnot
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Appendix 3. Dominant Psychological Conditions

Category #oftokens Percentage Sentenceexamples

Negation 1215
0.146633

(14.6%)

‘Idon'tfinditeasytoaffordstripsasI'mapensioner.’

‘I'mspirallingdownwardsanddon'tknowhowtostop.’

Capability 345 0.041636
‘Ican'thandlethematallatpresent.’

‘likemosttype2diabetics,youarenotabletometabolisethemefficiently.’

Necessity 288 0.034757

‘Wereallyneedtoknow abitmore aboutyourdailylevels,fastingeach

morning,preandpostprandiallevels,bedtimelevel.’

‘Italltakestimeandweallsodesperatelyneedpatience.’

Certainty 394 0.04755

‘Iamwonderingifyouhavechangedanything.’

‘My troubleiscontrollingmyovernightBSoftenwakingwithbsinthe8to

10 range,havetriednoteatingbeforeIgotobedandalsoeatingbeforebed,

bothofwhichdontseemtomakeanydifference.’

Duty 220 0.026551

‘IhavetoincreasemylipotarcurrentlytakingAprrovel10mg.Reallystruggling

togetcontrolofbloodsugars.’

‘IhavealsostruggledwithhighbpformanyyearsandIhavetotake5different

drugseachdayformybp.’

Wish 128 0.015448

‘IonlywishIhadknownaboutthisearlier,couldhavesavedmyselfalotof

grief.’

‘AsIsaidIwanttobeabletocarryonwithmylifeabeitataslowerpace

withouthavinganycomplications.’

Total 2590 0.312575


