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A Review of Type 1 Diabetes (T1D):
To Assist Patients’ and Carers’ 
Understanding of This Condition
Eileen O’Donnell, Technological University Dublin, Dublin, Ireland

Liam O’Donnell, Technological University Dublin, Dublin, Ireland

ABSTRACT

ThediagnosisofType1Diabetes(T1D)willcomeasanunwelcomesurprisetomostpeople.Within
ashortperiodoftime,thepersonwillhavetocometounderstandandmanagethischronicillness.
TheterminologyassociatedwiththeT1Dconditionwillalsobetotallynewtotheperson:diabetes
mellitus,pancreas,hyperglycaemia(hyper),hypoglycaemia(hypo),bolus(fastactinginsulin),basal
(slowactinginsulin),ketonesandbloodglucoselevels.Thepurposeofthisarticleistoassistnewly
diagnosedpatients’understandingofT1D,peoplewhoarealreadylivingwithT1D,carersofpeople
withT1D,partnersandfamilymembersofsomeonewithT1D,workcolleagues,andfriendswho
participateinthesamesportingactivitiesorgoonholidaywithapersonwhohasT1D.Inaddition,
thisarticlereviewshowpeoplelivingwithT1Dcanstillenjoyexerciseandmaintainthebestquality
oflifepossible;whilstcontrollingthebloodglucoselevelsintheirbodyfortherestoftheirlivesto
preventtheonsetofcomplicationsassociatedwithdiabetes.

KeywoRDS
Basal, Blood Glucose Levels, Bolus, Diabetes, Glycaemic Control, HbA1c, Hyperglycaemia, Hypoglycaemia, 
Insulin, Ketones, Lancets, Oral Glucose Tolerance Test, Pancreas, Sharps Bucket, Sharps

INTRoDUCTIoN

ThediagnosisofT1Datanyagecanbequiteshocking.Particularlytoanindividualorparentwho
hashadnoclosepreviouscontactwithanyonewiththecondition.“85%ofnewly-diagnosedpatients
havenofamilyhistoryofthedisease”(Atkinson&Eisenbarth,2001,p.224).ThediagnosisofT1D,
adebilitatingautoimmunedisease(Wenetal.,2008),hasincreasedsubstantiallyoverthelastthirty
years(Atkinson&Eisenbarth,2001),andcontinuestoincrease(Angetal.,2017;O’Haraetal.,2017),
totheextentthatitisnowconsideredtobeaglobalepidemic(Ahmedetal.,2018;Noor,Khan,&
Ahmad,2017;O’Loughlin,McIntosh,Dinneen,&O’Brien,2010).

T1D is a life-long medical condition requiring frequent monitoring of blood glucose levels
throughout the day, constant vigilance of every morsel the patient consumes and other lifestyle
choicesarenecessarytoeffectivelymanagethiscondition(Dinneen,2010).Inaddition,thepatient
orcarermusthaveanappreciationoftheeffectthatpersonalexercisechoicesmayhaveonblood
glucoselevelsandhowtomanagetheprecisedoseofinsulinadministeredtocoverforthepossible
reductioninbloodglucoselevelsexperiencedduringexercise.

Even if a person with Type 1 Diabetes takes great care and manages to keep their blood
glucoselevelsasclosetonormalaspossible,thereisstillnoguaranteethattheywillnotsufferfrom
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complicationsduetodiabeteslateroninlife.Basically,thepersonhasthepowertocontrol/modifyall
oftheriskfactorsthroughtightmonitoringofbloodglucoselevels,diet,exercise,lifestylechoices,
etc.Theonlyfactorthatisnon-modifiableisthefactthatapersondiagnosedwithT1Dhasitfor
life,everythingelsethateffectsbloodglucoselevelsaremodifiable.Thepancreasofapersonwith
Type1Diabetesnolongerproducesinsulinorproducesinsufficientdosesofinsulintocontrolthe
amountofglucoseintheblood.Therefore,thechallengeistobalanceinsulindosesandeverything
else(foodanddrinkintake,exercise,sleep,stress,illness,andsoforth)tomaintainbloodglucose
levelsasneartonormalaspossible.

T1Dischallengingtomanageassomanydifferentvariablesinfluencethelevelofglucosein
one’sbloodatanysinglepointintime.“Crucialtoachievingglycaemiccontrolisanunderstanding
oftheeffectofdiet,physicalactivity,andinsulinonbloodglucoselevels”(Jacksonetal.,2015,p.
1959).Theadministrationofthemostsuitabledoseofinsulintocovertheamountofcarbohydrates
consumedand the levelofactivity inwhich thepersonengages isparamount toachievinggood
glycaemic(bloodglucoselevel)controlinordertoavoidothermedicalcomplicationsinthefuture.
TheadministrationofthemostsuitabledoseisalsocrucialtoensurethatthepersonwhohasT1D
doesnotexperienceaseverehypoglycaemiaepisode(hypo).

“Type1diabetesisachronicdiseaseinwhichindividualsareunabletoproduceinsulin,whichis
essentialforregulatingbloodsugar”(Byrneetal.,2012,p.3),thatischaracterisedbyhyperglycaemia
andtheharmitmaycausetothebody(Fowler,2008).Hyperglycaemiameansthatthereistoomuch
glucoseintheperson’sbloodstream,whichcan,ifleftuntreated,leadtoothermedicalcomplications
inlaterlife.HyperglycaemiacanalsoleadtoDiabeticKetoacidosis(DKA)intheshortterm.DKA
is a life-threateningcondition thatmayaffectpeoplewhoarediagnosedwithType1orType2
diabetes.Alternatively,apersonmaypresentataHospital’sAccidentandEmergencyDepartment
withDKA,thisbeingthefirstsignthattheyareinfactsufferingfromdiabetes.DKAhappenswhen
thelevelsofglucose(sugar)inthebloodrisetodangerouslevelsbecausethepancreasisunableto
producesufficientinsulintoregulatethelevelofglucoseintheblood.Therefore,thebodycannot
accessglucosefromthebloodforenergy,tissueproductionandrepair,insteadthebodystartsto
breakdownstoresoffatthatarepresentinthebody.Thisprocessleadstotheproductionofketones.
Thepresenceofketonescanturnthebloodacidic.Acidicbloodcanmakeapersonfeelveryunwell,
andsubsequentlyifuntreatedcanleadtoDKA,adiabeticcomaorevendeath.

ThebackgroundsectiondiscussestheworldwideincidenceofT1Dandsomeofthesymptoms
experiencedduringthesuddenonsetofT1D.ThesectiononthediagnosisofT1Dincludesbrief
explanationsofthefollowing:Self-MonitoringofBloodGlucose(SMBG);bloodglucoselevels;
HbA1c;theuseofinsulintocontrolthebloodglucoselevel;acceptablebloodglucoselevel;unique
treatmentplanrequiredforeachpatient;pancreas;andthehoneymoonphase.Thenextsectioncovers
somefactorswhichmayinfluencetheonsetofT1D:genetics;environmental;deficiencyinVitaminD;
stress;andtheuseofstatins.Thefollowingsectionintroducestheequipment,disposables,medication,
andthemonetarycostsrequiredtomanageT1D.Theresponsibleadministrationofinsulinisexplained
inthenextsection,followedbysectionsonhypersandhypos.Thesubsequentsectionincludessome
recommendationsforthesuccessfulmanagementofT1D.Succeededbysometipsforpatientswith
T1D.Thenthereisasectionthatbrieflymentionsmedicalcomplicationsassociationwithdiabetes,
footulcerationandnephropathy.Thecontraindicationsofadministeringinsulinarenotedinthenext
section.FollowedbyasectiononthepositiveimpactofadiagnosisofT1D,severaloptionsworthy
offurtherresearch,theconclusion,andreferences.

BACKGRoUND

Initially, a diagnosis of T1D may sound very daunting and the requirement to self-manage this
complicatedconditionmayseeminsurmountableoratleastverychallenging.“Whiletherehasbeen
afocusedshiftawayfromthetraditionalmedicalmodelsofpracticewheretheclinicianisperceived
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astheexpertwhoholdsapositionofauthorityoverthepatient,somecliniciansstillstrugglewith
theshifttosharedcontrol”(Hurleyetal.,2017,p.1958).ApersonwithT1Dmusttakepersonal
responsibilityforinjectingthemselveswithinsulinseveraltimesadayandalsofordecidinghow
manyunitsof insulin to injectateachmealbecause theymayonlyhaveaconsultationwith the
clinicianonceortwiceayear.

Type1DiabetesMellitus(T1DM),alsoknownasType1Diabetes(T1D)accountsfor5-10%of
thetotalnumberofcasesofDiabetesMellitusworldwide(Voltarellietal.,2007),orapproximately
20millionpeopleglobally (Thrower&Bingley, 2014). “The termdiabetesmellitusdescribes a
metabolicdisorderofmultipleaetiologycharacterizedbychronichyperglycaemiawithdisturbancesof
carbohydrate,fatandproteinmetabolismresultingfromdefectsininsulinsecretion,insulinaction,or
both”(Albertietal.,1998,p.2).“Hyperglycemiaisassociatedwithincreasedmortalityincriticallyill
patients”(Griesdaleetal.,2008,p.821).“Type1diabeteshashistoricallybeenconsideredadisorder
predominatelyofchildrenandyoungadults(thediseaseiscommonlyreferredtoasjuvenilediabetes
becauseithaspeakexpressionbetweenages10-14years)”(Atkinson&Eisenbarth,2001,p.223).The
onsetofT1Dusuallyoccursbeforetheageofthirtyyears(Hex,Bartlett,Wright,Taylor,&Varley,
2012).YoungadultswithT1Dstruggletomanagebloodglucoselevelsleadingtopoorglycaemic
controlandsuboptimalclinicaloutcomes(Byrneetal.,2017;O’Haraetal.,2016),therefore,“effective
interventionstoimproveself-managementandoutcomesforyoungadultswithT1DMareneeded”
(Byrneetal.,2017,p.2).“Thepreciseincidenceofnew-onsettype1diabetesinthoseover20years
ofageisunknown”(Chiang,Kirkman,&Laffel,2014,p.2034).“Halfofpeoplewithtype1diabetes
arediagnosedasadults”(Gilbert,Millard,&Flynn,2012,p.2).“Theclinicaldiagnosis isoften
promptedbysymptomssuchasincreasedthirstandurinevolume,recurrentinfections,unexplained
weightlossand,inseverecases,drowsinessandcoma”(Albertietal.,1998,p.4).Symptomscan
alsoincludedifficultybreathing,vomitingandageneralsenseoffeelingunwell.PleaseseeFigure1.

DIAGNoSIS oF T1D

ThedeterminationofthepresenceofT1Dinapatientcanbeassessedthroughvariousdifferentmedical
tests:(i)Fastingbloodglucoselevel,(ii)OralGlucoseToleranceTest(OGTT),(iii)HbA1ctestwhich
providesanaverageofglycatedhaemoglobinoverapproximatelythelasttwotothreemonths,(iv)a
randombloodglucoselevelgreaterthanorequalto11.1mmol/L(200mg/dL).

Self-Monitoring of Blood Glucose (SMBG)
ApersonwhohasrecentlybeendiagnosedwithT1Dcanbroadenandenhancetheirunderstandingof
thisconditionby(i)followingtheadviceofthemedicalprofessionalsontheassigneddiabetescare
team,(ii)gettingtheopportunitytodiscusstheexperiencesofotherswhohavelivedwithdiabetes
andhow theyhavemanaged their condition, and (iii) readingbooks, journal articles andonline
forums.OneofthemainresponsibilitiesofapersondiagnosedwithT1Distoavoidexperiencing
hyposandhypersthroughregularSelf-MonitoringofBloodGlucose(SMBG)(Deissetal.,2006;
Garg,Shah,Akturk,Beatson,&Snell-Bergeon,2017),andbyimprovingtheirunderstandingofthe
conditionbyengagingwithStructuredEducationProgrammes(SEPs)(Lawton&Rankin,2010).
Unfortunately,DiabetesSelf-ManagementEducation(DSME)doesnotreceivethesamelevelof
fundingas“drugsanddevices(whichareassociatedwithfinancialgain)”(Hurleyetal.,2017,p.
1958).Achievingneartonormalbloodglucoselevelsischallenging(Russelletal.,2014),butvery
important,ashyperglycaemiaisassociatedwithmanynegativecardiovascularandimmunological
effects(Egan&Dinneen,2016).Cardiovasculardiseaseaffectstheheart,bloodvesselsandarteries.

Blood Glucose Levels
T1Dcanbediagnosedfromafastingbloodglucoselevelgreaterthanorequalto7mmol/L(126mg/
dL)(Atkinson,Eisenbarth,&Michels,2014;Chiangetal.,2014;Daneman,2006;Egan&Dinneen,
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2014).“Thecut-offpointusedtodefineanormalplasmaglucosediffersbetweentheUSA(where
theAmericanDiabetesAssociation(ADA)recommendsaconcentrationof5.6)mmol/Landtherest
oftheworld(wheretheWorldHealthOrganisation(WHO)recommends6.1mmol/L).”(Dinneen,
2010,p.589).OGTTistheabbreviationfortheOralGlucoseToleranceTest.AGlucoseTolerance
Test(GTT)resultof11.01mmol/L(200mg/dL)orgreater(Atkinsonetal.,2014;Chiangetal.,2014;
Egan&Dinneen,2014)signifies thepresenceofdiabetes.“Thediagnosticcutoffpointsof7.0
mmol/L(fasting)and11.1mmol/L(OGTT2-hourvalue)arebasedontheconcentrationsatwhich
retinopathybeginstoappearinapopulation”(Egan&Dinneen,2014,p.680).Retinopathyisthe
medicaltermfordamagetobloodvesselsintheeyesduetohighbloodsugarlevels.Thediagnostic
cutoffpointofhaemoglobinA1c>7.0%isassociatedwithpatientswhoareatincreasedriskof
developingCardiovascularAutonomicNeuropathy(CAN)(Spalloneetal.,2011).Neuropathyisthe
medicaltermfordamagetoperipheralnervesresultinginweakness,numbness,andpain.Therisk
ofdevelopingretinopathyandothercomplicationsassociatedwithdiabetesdependsontheduration
andseverityofthehyperglycaemicepisodesexperienced(Fowler,2008).Malone,Pavan,Morrison,
&Cuthbertson(2001)suggestthatdilatedeyeexaminationsthatareperformedtodetectretinopathy
shouldbeconductedwithinthefirstyearaftertheonsetofT1D;astheirstudyfoundthat20%ofthe
volunteerswholivedwithdiabetesfor1yeartestedpositiveforretinopathy.

HbA1c

PeoplewithpoorglycaemiccontrolhavehaemoglobinHbA1clevelsinexcessof7%(Davis,2016).
“TheAmericanDiabetesAssociationcurrentlyrecommendsanA1cgoaloflessthan7.0%,while
othergroupssuchastheAmericanAssociationofClinicalEndocrinologistsrecommendagoalof
lessthan6.5%”(Davis,2016,p.4).AHbA1ctestof6.5%orhigherindicatesthepresenceofdiabetes
(Egan&Dinneen,2014).AHbA1ctestprovidesanaverageofglycatedhaemoglobin(Byrneetal.,
2012)inthebloodoverthepasttwotothreemonths(Atkinsonetal.,2014).InDinneenetal.’s(2013)

Figure 1. Some of the symptoms of type 1 diabetes
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studyoneoftheinclusioncriteriatoparticipateinthestudywastohave“anHbA1clevelbelow13
percentatrecruitment”(Dinneenetal.,2013,p.30).Dinneenetal.(2013)intheirstudy“Basedon
pre-studyauditdatafromIrishcentresestimatedthatapproximately20percentofparticipantswould
haveabaselineHbA1cbelow7.5percent(59mmol/mol)”(Dinneenetal.,2013,p.31).

The Use of Insulin to Control the Blood Glucose Level
“Inpatientswithclassicsymptomsofhyperglycemiaorhyperglycemiacrisis,arandomplasmaglucose
≥200mg/dL(11.1mmol/L)”(Chiangetal.,2014,p.2036).Apersonwitharandomplasmaglucose
testresultoflessthan11.1mmol/L(200mg/dL)isconsiderednottohavediabetes.Inapersonwith
normalbloodglucosecontrol,theirpancreaswilldelivertheappropriatequantityofinsulintobring
theirbloodglucoseleveldowntonormallevelsinashortperiodoftimeaftertheconsumptionoffood
ordrink.Whereby,thepancreasofapersonwithT1Disincapableofproducingsufficientinsulin
tobringtheirbloodglucoseleveldowninashortperiodoftimeoreveninalongperiodoftime.
Therefore,thepersonwithT1Dhastodecidewhethertoadministerinsulintoreducetheirblood
glucoselevelortoengageinsomesortofphysicalactivitytoreducetheirbloodglucoselevel.A
5kmwalkcouldreducebloodglucoselevelby3/4mmol/L(54/72mg/dL),alternatively,hoovering
the house could have the same impact. Everybody is different. Therefore, blood glucose levels
shouldbetakenbeforeandafterexerciseuntilthepersonknowsroughlywhatbloodglucoselevelto
expect.“Theendocrinepancreasmakesinsulinsothatthebodycanuseglucose(sugar)forenergy.
Theexocrinepancreasmakesenzymesthathelpthebodydigestfood”(Gilbertetal.,2012,p.37).
Furtherresearchisrequiredtoinvestigateifinsulininhibitsthereleaseofglucoseintothebloodfrom
theliver(Manninen,2004),orifinsulinenablesthebodytouseglucoseforenergyorperhapsboth.

Acceptable Blood Glucose Level
Apersonwithdiabetesshouldaimforaglucosegoalof3.9to6.7mmol/L(70to120mgperdecilitre)
beforemealsandabloodglucoselevelofnomorethan10mmol/L(180mgperdecilitre)aftermeals
(Nathanetal.,2005).Nathanetal.suggestthatapostprandial(2hoursafterthemealwasconsumed)
bloodglucoselevelofnomorethan10mmol/L(180mgperdecilitre)whileotherswouldsuggestthat
apostprandialbloodglucoselevelofnomorethan11mmol/L(200mgperdecilitre)isacceptable.

Unique Treatment Plan Required for each Patient
“Type1diabetesseemstorepresentaheterogeneousdiseasewhosepathogenicprocesses,genetics,
andphenotypiccharacteristicsshowmarkedvariation”(Atkinsonetal.,2014,p.70).Thechallenge
todiabetescareteamsisthateachpersonwithdiabetesrequiresanindividualtreatmentplan.Each
personrequiresaspecifictreatmentplanbasedontheirindividuallifestylechoices((foodconsumption,
engagementinvariousdifferentexerciseactivities(includinghouseworkandpaidwork),insulindosing
regimen,stresslevels,sleeppatterns,andmanyothervariables)).Unlikeothermedicalconditions,
wherebypeoplecansimplyfollowthedosageplansetoutbytheirmedicalteam,peoplewithT1D
needtoplantheirmealsandinsulindosagenumeroustimesadaydependingontheactivitieswith
whichtheyengage.Itisimportantforpeoplewithdiabetestotailortheadministrationofinsulintosuit
theirexerciseplantoavoidepisodesofhypoglycaemia(Chiangetal.,2014).Therefore,thesuccessful
treatmentofpeoplewithT1Dsubstantiallydependsontheperson’smindfulnessinmedicatingwith
insulintoreflectallthattheyconsume,andallthattheydoeveryhourofeveryday.Byrneetal.
(2012)suggestthatpeoplewithhighereducationalattainmentbenefitmorefromattendingtheDose
AdjustmentforNormalEating(DAFNE)coursewhencomparedtopeoplewithlowereducational
attainment. O’Hara et al. (2016) suggest that people without skills will struggle to successfully
self-manageT1Devenwithdiabeteseducationandsupport.Leelarathnaetal. (2011)speculated
“thatthosepatientswithT1Dwhodonothaveaccesstostructurededucationmaybesystematically
over-insulinised”(Leelarathnaetal.,2011,p.e36).Over-insulinisedmeanstheadministrationoftoo
muchinsulin.Theuseofexcessiveinsulincanleadtothepatientexperiencingtoomanyhyposand
severehyposwhichcanleadtohypounawareness.
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Pancreas
ThepancreasofapersonwithT1Dhassubstantiallyortotallylosttheabilitytoproduceinsulin.The
pancreasofsomepeopleafterdiagnosisofT1Dstillproducesomeinsulin,knownasresidualinsulin
secretion(Albertietal.,1998),thisisknownasthehoneymoonperiod,butgenerallyinsufficientinsulin
isproducedtomaintaingoodglycaemiccontrol.Therefore,theadministrationofsomeexogenous
insulinisrequired,butpossiblynotasmuchinsulinaswouldberequiredbyapersonwhosepancreas
nolongerproducesanyinsulinatall.Oncethepancreashaslosttheabilitytoproduceinsulin(after
thehoneymoonperiod),thelevelofglucoseinthebloodmayrisetodangerouslevels.“Diabetes
mellitusisachronicdisorderofglucosemetabolismwithseriousclinicalconsequences”(Forouhi
&Wareham,2010,p.602).ThemostimportanteventinthehistoryofT1Dwasthediscoveryof
insulinin1921-22(Atkinsonetal.,2014)byFrederickG.BantingandCharlesH.Best(Rotenstein
etal.,2012).ThediscoveryofinsulinwasnotasolutiontocureorpreventtheonsetofT1D,butthe
administrationofexogenousinsulinwasaneffectivewaytocontrolT1D.Theperennialhopethat
islettransplantationwouldalleviatetheneedforexogenousinsulinhasfailedtomaterialise(Shapiro
etal.,2000).Furtherresearchisrequiredonislettransplantation.

Honeymoon Phase
WhenapatientisnewlydiagnosedwithT1D,initiallyahoneymoonphasemaybeexperienced.During
thehoneymoonperiodthebodymaycontinuetoproducesomeinsulin,therefore,lessinjectedinsulin
isrequiredtoself-managediabetes.Exercisecanreducetheneedforinsulinasthebodyusesupthe
sugarinthebloodduringactivity.PeoplewithT1Dwhoengageinregularexercisemayprolongthe
honeymoonperiod,maintaingoodglycaemiccontrol(controlofthelevelofglucoseintheblood),
andrequirelessinjectedinsulinforlongerthannewlydiagnosedpatientswhodonotengageinregular
exercise.Exerciseincreasesthebody’ssensitivitytoinsulin.Therefore,lessinsulinisrequiredby
peoplewithT1Dwhoexerciseregularly,however,bloodsugarlevelsmustbemonitoredregularly
asbloodglucoselevelscanbeveryhardtopredict.Theextenttowhichtheengagementinexercise
canextendthehoneymoonphaserequiresfurtherinvestigation.

FACToRS THAT MAy INFLUeNCe THe oNSeT oF T1D

Atpresent,therearenoknownwaystopreventtheonsetofT1Dandthefactorswhichmayinfluence
theonsetarenotclearlydefined.SomeofthefactorsthatmayinfluencetheonsetofT1Darereviewed
inthissection.PleaserefertoFigure2.

Genetics
“Type1diabetes(T1D)isacommonautoimmunedisorderthatarisesfromtheactionofmultiple
geneticandenvironmentalriskfactors”(Barrettetal.,2009,p.703).Geneticscanhaveanimpact
onβ-celldysfunctionanddeath(Eizirik&Darville,2001).“Resultsfromlinkageandassociation
studiesinT1DhavelongsupportedamodelinwhichthemajorriskfactorforT1Dresidesinthe
HLAregiononChromosome6p21”(Barrettetal.,2009,p.703).Furtherresearchisrequiredto
determinefactorsthattriggertheonsetofT1D.

environmental
“The mechanisms underlying these enigmas in geographical incidence and increased incidence
ratesoftype1diabetesareunknownbuthavelargelybeenattributedtoenvironmentalinfluences”
(Atkinsonetal.,2014,p.69).ThrowerandBingley(2014)alsosuggestthatenvironmentalfactors
couldplayaroleintherapidincreaseinthediagnosisoftype1diabetesmellitus(T1DM).Type1
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DiabetesisalsoknownasType1DiabetesMellitus.SamuelssonandLofman(2013)suggestthat
thereisapossiblelinkbetweentheincidenceofT1Dandsomegeologicalfactors.Furtherresearch
isrequiredtoidentifythespecificenvironmentalfactorswithpossiblelinkstotheonsetofT1D.

Deficiency in Vitamin D
“VitaminDdeficiencyincreasestheriskofmanycommoncancers,multiplesclerosis,rheumatoid
arthritis,hypertension,cardiovascularheartdisease,andtype1diabetes”(Holick,2005,p.1024).
VitaminDisnecessaryinthehumanbodytoensurethattheimmunesystemisinexcellentworking
order.Theimmunesystemprotectsthebodybydefendingitagainstvirusesandinfections.Aweakened
immunesystemcanleavethebodyinaveryvulnerablestate.OnesuchstateisthediagnosisofT1D
duetoanimmune-mediateddepletionofβ-cells.“Type1diabetesischaracterisedbyanimmune-
mediateddepletionofβ-cellsthatresultsinlifelongdependenceonexogenousinsulin”(Chiangetal.,
2014,p.2034).Exogenousinsulinistheinsulininjectedwithaneedleoraninsulinpump.Endogenous
insulinistheinsulinmadeinthepancreas.“Type1diabetes(T1D)isanautoimmunediseaseinwhich
immunecells,notablyTLymphocytes, targetandkill theinsulinsecretingpancreaticbetacells”
(Mahaffy&Edelstein-Keshet,2007,p.915).Oncealargeenoughpercentageofthebetacellshave
beendestroyed,thepancreasstopsorgreatlyreducestheamountofinsulinproduced,therefore,the
glucoselevelsinthebloodriseuncontrollablyandthepersonisleftwithfullblownT1D(Mahaffy
&Edelstein-Keshet,2007).Fromthatpointintimeonwards,thedailyadministrationofinsulinis
requiredforsurvival“topreventthedevelopmentofketoacidosis,comaanddeath”(Albertietal.,
1998,p.17).KetoacidosismeanstoomuchsugarandketonesinthebloodwhichmayleadtoDKA.

“NumerousobservationalstudiesindicatethatdeficienciesinvitaminsA,D,Eandzinccan
adverselyimpactimmunefunction,particularlyT-cellresponses”(Kau,Ahern,Griffin,Goodman,
&Gordon,2012,p.6).“Type1diabetesisaT-cell-mediateddiseasethatisassociatedwithlossof
immunologicaltolerancetoself-antigens”(Lindleyetal.,2005,p.92).

Although some trials have shown that the incidence of T1D in people taking Vitamin D
supplementsislowerthanpeoplewhodonottakeVitaminDsupplements“Randomisedcontrolled
trialsofvitaminDsupplementationasameansofprimarydiseasepreventionhaveshownmixed
results”(Thrower&Bingley,2014,p.682).InastudyconductedbyHyppönen,Laara,Reunanen,
Jarvelin,andVirtanen(2001)theyconcludedthattheirresultssuggested“thatdevelopmentoftype
1diabetesisassociatedwithlowintakeofvitaminDandsignsofricketsduringthefirstyearof
life”(Hyppönenetal.,2001,p.1502).ThebestwayforthebodytoobtainVitaminDisthrough
directcontactwithsunlight.DuringexposuretosunlightprevitaminD3penetratestheskin,wearing
sunscreenreducestheskinsabilitytoabsorbVitaminD(Holick,2005).ThelackofvitaminDand
itsconnectionwiththeonsetofT1Disclearlyunresolvedfrompreviousstudiesconducted,butthis
interestinghypothesisisworthyoffurtherinvestigation.

Figure 2. Factors that may influence the onset of T1D
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Stress
“Asearlyasthebeginningofthe17thcentury,theonsetofdiabeteswaslinkedto“prolongedSorrow”
byanEnglishPhysician”(Lloyd,Smith,&Weinger,2005,p.121).Theuseoftheterm“Prolonged
Sorrow”couldpossiblyimplythatthepersonmayhavesufferedfromdepression.“Stressaugments
manyhormonalandneuronalpathways,possiblyover-loadingpancreaticbetacells”(Butalia,Kaplan,
Khokhar,&Rabi,2016,p.590).“Somestudieshavesuggestedthatstressfulexperiencesmightaffect
theonsetand/orthemetaboliccontrolofdiabetes,butfindingshaveoftenbeeninconclusive”(Lloyd
etal.,2005,p.121).Stressfulexperiencessuchasadifficultmarriage,experiencingthegrieving
processalone,familybreakdowns,andothercircumstancesmayleadtotheonsetofT1D.

The Use of Statins
Sattaretal.(2010)foundthat“statintherapywasassociatedwitha9%increasedriskforincident
diabetes”(Sattaretal.,p.735).Crandalletal.(2017)alsosuggestthattheuseofstatinswasassociated
withanincreasedriskofdevelopingdiabetes.Casulaetal.(2017)recommendrigorousmonitoring
of pre-diabetes patients taking statins. Further research is required to establish what causes this
increasedriskandhowtoaddresstherisk.

eQUIPMeNT, DISPoSABLeS, MeDICATIoN, AND MoNeTARy CoSTS

Test Strips and Lancet Devices
Bloodglucoseteststripsareusedtomonitorthecurrentlevelofglucoseinthepatients’blood.Blood
glucoseteststripsareinsertedintoameter,alancetdeviceisusedtoprickthefingertoobtaina
bloodsample.Thesampleofbloodisthenhelduptothebloodglucoseteststripconnectedtothe
meterwhichdisplaysanumberonthescreen.Thisnumberindicatesthelevelofglucoseintheblood
atthatpointintimeonly.Themetreprovidesnoindicationtothepatientwhetherornottheblood
glucoselevelisincreasingordecreasing.Iftestedtenminuteslater,theresultofabloodglucosetest
couldbeverydifferentdependingonwhatthepersonwithT1Dhasconsumed,howmuchinsulinwas
administered,orthelevelandintensityofexercisethebodyhasundertakeninthattime.Attimes,
apersonmaygetanunexpectedresult,thebloodlevelmaybefarhigherorlowerthanexpected,if
thishappens,thepersonshouldtakeafreshsampleofbloodtoplaceonabloodglucoseteststripto
confirmtheinitiallevel,beforetakingactiontotreatahypoorcorrectforahyper.

Ketoneteststripsareusedtomonitorthecurrentlevelofketonesinthepatient’sblood.Ketone
teststripsareusedwiththemeterinthesamewayasbloodglucoseteststrips.Afterabloodsample
hascomeincontactwiththeteststripthemeterdisplaysthelevelofketonesinthebloodatthat
pointintimeonly.Aftercheckingtheblood/ketonelevel,thelancet(sharp)shouldbeplacedina
sharpsbucket.Onceasharpsbucketisfullitcanbedroppedintoapharmacyorhealthclinicforsafe
disposal(incineration),atthesametimethepatientcancollectanemptysharpsbucketforfutureuse.
Alargesharpsbucketwilltakemonthstofill.

PeoplediagnosedwithT1Dneedtocarryadiabetesmedicalsuppliesbagwiththematalltimes.
Thecontentsofadiabetesmedicalsuppliesbagmayinclude:insulinpens(basalandbolus),needles,
meter,bloodglucoseteststrips,lancets,diabetesdiary,pen,glucosetablets,smallredapple,small
plasticbottleforusedsharps,andwhateverelseisappropriate.PleaserefertoFigure3.

Itisalwaysusefultocarryasmallplasticbottle(forthesafecollectionofusedsharps)andfor
thesafestorageofsharpsuntilthesharpscanbedepositedinthesharpsbucket.Itistheresponsibility
ofthepersontosafelydisposeofsharps,thedoctorordiabetescareteamwillbeabletoguidethe
patientinthismatter.Somepharmaciesandhealthcentresprovideemptysharpsbucketandtake
thembackforsafedisposalwhenfull.
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Monetary Costs
“UnliketheircounterpartsintheUK,IrishGPsarecurrentlynotreimbursedfordeliveringdiabetes
care”(O’Donnelletal.,2013,p.3).TheonsetofT1Dcanbeanexpensiveconditionpleasesee
Figure4.Insomecountries,thecostofdisposabletestingandtreatmentequipment,andmedication
ispaidforbythehealthservices.Inothercountries,thepersonorthefamilyofthepersonhasto
payforthedisposabletestingequipment,treatmentequipment,andmedication(whichcanbequite
expensive).RegularvisitstotheGeneralPractitioner(GP)arerequiredtoobtainprescriptions(every
sixmonths)totreatthislife-longcondition,Yearlyvisitstopodiatristshavetobepaidforinperson.
Expensivespecialistfootwearmayberequiredtoavoidcomplicationsofthefeetassociatedwith
diabetes.Glasses/spectacles/contactlensesmayneedchangingastheymaynolongerbesuitableas
theeyeprescriptionmayhavechangedsubstantiallyondiagnosisormaychangeovertheyearsdueto
diabetes.Salary/wagesmaynotbepaidforthetimespentinhospitalorvisitstomedicalpractitioners
orthediabetescareteam.Theremaypossiblybemoreongoingexpenses.

Figure 3. Diabetes medical supplies bag
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THe ReSPoNSIBLe ADMINISTRATIoN oF INSULIN

Atpresent,therearenoknownwaystopreventtheonsetofT1DortocuretheconditionofT1D,
but it is possible to manage the condition through insulin dose adjustment and the responsible
administrationofinsulin.

Theresponsibleadministrationofinsulinincludes:

• Adjustingtheinsulindoseifnecessary.
• Checkingthatthecorrectinsulinpenisused:basalorbolus.
• Ensuringthattheinjectionsiteisclean.
• Monitoringtheinjectionsiteforchangesintheskintextureorcolour.
• Shootsomeinsulinupintotheairtoremoveairbubblespriortoinjectinginsulin.
• Recordthequantityofunitsadministered.
• Confirminghypotreatmentsareonone’spersonatalltimes.

Basal and Bolus Insulin Injections
Fromthepointintimeofdiagnosesandonwardsfortherestofone’slife“Animmediateneedfor
exogenousinsulinreplacementisalsoahallmarkoftype1diabetes,forwhichlifetimetreatment
isneeded”(Atkinsonetal.,2014,p.69).Insulinisgenerallydeliveredinbasal(insulinisactivein
thebodyforupto24hoursormore),andbolus(insulinisactiveinthebodyforuptofourhours
dependingonthemedicationadministeredandthepersonsresponsetothemedication)doses.Abasal
doseofinsulinisadministeredtoactinthebackgroundforaspecificnumberofhours.Thebolus
doseofinsulinisadministeredtocovertheconsumptionofmealsandtheresultingspikeinblood
glucoselevelsoverseveralhours.Eachformofmedicationwillhaveitsowntimeframefordosing,
andeachpersonmayresponddifferentlytothemedication,therefore,eachpersonwillhavetotake
responsibilitytomonitortheirbloodglucoselevelsanddiscusschangestotheirinsulinregimenwith
theirdiabetescareteam.

Figure 4. Monetary cost of diabetes
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Basal Insulin
Abasaldoseofinsulinisadministeredtoactinthebackgroundallthetime,whilethebolusdoseof
insulinisadministeredtocovertheconsumptionofmealsandtheresultingspikeinbloodglucose
levels.Themorecarbohydratesinameal;themorethebloodglucoselevelswillriseforanumber
ofhoursafterthemealhasbeenconsumed.Snorgaard,Poulsen,Andersen,andAstrup(2016)found
thatthemorethatcarbohydrateswererestrictedinthedietthegreaterthereductioninbloodglucose
levelsinastudyofpeoplewithtype2diabetes.Therestrictionofcarbohydratesinthedietsofpatients
withtype1diabetesalsohastheeffectofreducingbloodglucoselevels.

Bolus Insulin
Abolusdoseofinsulinisarapidactinginsulinwhichisadministeredatmealtime(Neupane&
Evans,2014).Thequantityofinsulinrequiredwilldependonthecarbohydratecontentofthemeal
andtheactivityplannedforthehoursafterthemeal.PeoplewithT1Drequiretraininginaccurately
countingcarbohydrates toenable themtoeffectivelyadminister thecorrectdoseofbolus(quick
actinginsulin).Bolusinsulinshouldcontinuetolowerbloodglucoselevelsforapproximatelyfour
hoursafterinjection,dependingonthebrandofinsulinadministered.Bolusinsulinisinjectedprior
toeating,topreventaspikeinbloodsugarsaftertheconsumptionoffoodanddrink.Thediabetes
careteamshouldensurethateachpatientunderstandsthemedication(insulin)thattheyaregiven.
Aswithanymedication:eachonehasindividualpropertiesanddosingscheduleswhichshouldbe
clearlyexplained.

HyPeRGLyCAeMIA (HyPeR)

Hyperglycaemiameans that theperson is experiencingahighbloodglucose level,which if left
untreatedcouldleadtohospitalisation,complicationsassociatedwithdiabetes,ordeath.“Current
carbohydraterecommendationsarebasedon1)preventingketosis,and2)providingglucosebeyond
minimal needs” (Manninen, 2004, p. 9). “Ketones in the blood can lead to a condition called
Ketoacidosis,alsoknownasDKA,whichjuststandsfordiabeticketoacidosis”(Gilbertetal.,2012,
p.21).Diabeticketoacidosis(DKA)islifethreatening,someundiagnosed,anddiagnoseddiabetics
experienceDKAtovariousdegreesofseverity.AccidentandEmergencymedicalstaffareprimedto
recognisethesignsofDKA,andtreatthepatientaccordinglytosafelyreducethelevelsofglucose
andketonesintheblood,andrehydratethebody.

Hyperglycaemia episodes (Hypers)
Almosteverythingoneconsumesisconvertedintoglucosewhichisreleasedintothebloodstream
bytheliver.Shouldtoomuchglucoseorsugarbeconsumed,thiscouldleadtothepatientgoinginto
ahyperglycaemicepisode(hypersoccurswhenapatient’sbloodglucoselevelgetstoabnormally
highlevels).“Newhyperglycemiawasdefinedasanadmissionorin-hospitalfastingglucoselevel
of126mg/dl (7mmol/liter)ormoreora randombloodglucose levelof200mg/dl (11.1mmol/
liter) or more on 2 or more determinations” (Umpierrez et al., 2002, p. 978). Newly diagnosed
hyperglycaemicpatientswereassociatedwithahigheradmissionratetoIntensiveCareUnits(ICU),
longerlengthofhospitalstay,ahigherin-hospitalmortalityrateandalowerfunctionaloutcomethan
previouslydiagnosedpatientsandpatientswithnormoglycaemia(Umpierrezetal.,2002).Patients
withnormoglycaemiahavebloodsugarlevelswithintheacceptedrangeforthenormalpopulation
(Pickup,Mattock,&Kerry,2002).Hyperglycaemia(abovenormalbloodsugarlevels)isadangerous
medicalconditionwhichcangoundetectedforquitesometime.“Ithasbeenthoughtthatchronic
highbloodglucoselevelsinthebody(hyperglycemia)duetodiabetescouldbethemaincausethat
leads tonervedamage and therebydiabetic neuropathy” (Abdel-Motal,Abdelalim,Abou-Saleh,
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&Zayed,2017,p.172).Neuropathycancausethefeettofeelunrelentingpain(Archer,Watkins,
Thomas,Sharma,&Payan,1983).Hyperglycaemiahasakeyroletoplayinthedevelopmentof
diabeticneuropathies(Pop-Busui,2010).

Treatment of Hypers
Awakingbloodglucoselevelgreaterthan7mmol/L(126mg/dL)oratwo-hourpostprandialblood
glucoselevelgreaterthan11.1mmol/L(200mg/dL)couldsignifythat thepersonisatriskofa
hyper.Apersonwhoisexperiencedinmanagingdiabetesmayhavetheconfidencetoreducetheir
bloodglucoselevelsbytakingacorrectiondoseofinsulin,drinkingplentyofwater,orengagingin
exercise/manuallabour.Constantmonitoringofthelevelofglucoseinthebloodisrequiredoverthe
nextfewhours,regardlessofwhichoptionorcombinationofoptionsarechosentotreatthehighblood
glucoselevels.Peoplewithdiabetesshouldconsultwiththeirdiabetescareteamonthetreatmentof
hypers.Apersonwithdiabeteswhoisnotconfidenttodealwithahyperthemselves,shouldcontact
theirDoctor/GeneralPractitioner,diabetescareteam,orattendanAccidentandEmergency(A&E)
Departmentfortreatmentandguidance.

HyPoGLyCAeMIA

Calculatingthecorrectdoseofinsulintoadministerwithamealisaverydifficultprocess.Please
seeFigure5.Shouldtoomuchbolusinsulinbeadministeredthiscouldleadtothepatienthavinga
hypoglycaemicorseverehypoglycaemicepisodeoverthecominghours.“Thediagnosisismadeby
measuringthebloodglucoselevel.Iftheglucoselevelisbelow2.5mmol/l,youhavehypoglycaemia”
(Eldemir&Eldemir,2011,p.3).Hypoglycaemiaisalowbloodglucoselevelthatmainlyaffects
patientswithdiabeteswhotakeinsulin.Immediateconsumptionofglucosetablets,apieceoffruit,
fruitdrink,honey,oranythinghighinsugarisrequiredtobringthebloodglucosetoanormallevel
andtoavoidseverehypoglycaemia.Abnormallylowbloodglucoselevelscanresultinhypoglycaemia
whichcanposeaserioushealththreat(Byrneetal.,2012),ifnoteffectivelydealtwithimmediately.
ShouldapatientwithT1Doninsulinnotadequatelytreathypoglycaemicinarelativelyshorttime
scale,thismayleadtoaseverehypo.“Severehypoglycaemiawasself-reportedanddefinedasan
episodeofhypoglycaemiarequiringtheassistanceofanotherpersonfortreatment”(Dinneenetal.,
2013,p.31).Severehyposshouldbeavoidedifatallpossible,asapatient’sabilitytodrive,operative

Figure 5. Balancing insulin administration with food consumption
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machinery, or perform many other daily activities may be impaired with serious consequences
shouldhe/she suffer froma severehypo.“Overly tightcontrol,however,putspatientsat riskof
hypoglycaemicepisodes(hypos)whichmayleadtoseizuresorperiodsofunconsciousnesswhich
mayrequireemergencytreatment”(Lawton&Rankin,2010,p.486).InastudyconductedbyGarg,
Shah,Akturk,Beatson,andSnell-Bergeon(2017)onesignificantfindingwasthatmenhadlessfear
ofsufferingfromhyposthanwomen.

Hypoglycaemic episodes (Hypos)
Symptomsofahypoglycaemicepisodemayincludesomeorallofthefollowing:lackofconcentration,
confusion, clumsiness, intensehunger, agitation, irritability, sweating, palpitations, shaking, and
pallor.PleasenoteFigure6.Thebodyisbasicallyfightingforsurvivalasthebrainfeelsthreatened
bythelackofglucoseintheblood.Theadministrationoftoomuchinsulincaninhibitthebody’s
accesstoitsregularglucosesupply.Oncethepatientrealiseswhatishappeningtheycaneasilytreat
thehypobytakingsomefast-actingglucose,forexample,orangejuice,apieceoffruit,or2/3glucose
sweets.Thenaturalinstinctofapersonwhohasjustexperiencedahypoistoovercompensatebythe
excessiveconsumptionofsugaryfoods,whichwillinvariablyresultinhighbloodglucoselevels.Then
thepersonhastodecidehowtodealwiththehighbloodglucoselevels.Thiscanleadtoglycaemic
excursions (Deissetal.,2006),ayo-yoeffectas thebloodglucose levelsgoupanddownfrom
oneextremetotheother,asthepersontriestocontrolbloodglucoselevelsthatareuncontrollably
fluctuating.Peopleneedtocontrolthequantityofcarbohydrates(carbs)consumedinthetreatment
ofhyposwhichcanprovetobeaverychallengingtask.

Thefirstexperienceofahypocantakeapersonwithdiabetesoninsulinbysurprise,theyshould
bealertedtothisfactinadvanceandinstructedtoalwayscarrysomefastactingglucosetablets,
sweets,chocolate,apieceoffruit,orfruitjuiceontheirperson.PleaserefertoFigure7forsome
moreoptionsfortreatinghypos.Inaddition,itisadvisabletoleavesomeglucosetabletsorsome
otherformofhypotreatmentineveryroomofthehouse,includingthegardenshed.Gardeningcan

Figure 6. Symptoms of a hypo
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beastrenuousactivitythatconsumestheglucoseinthebloodwhichcouldleadtoahypo,therefore
hypotreatmentsshouldalwaysbeavailableinthegarden.

It isveryeasy toget lockedoutof thehouse,consequently, it isnecessary tocarryglucose
tabletsonyourpersoneverywhere.Glucosetabletsshouldbestoredinanaccessibleplaceinthecar
andalsoattheworkstationintheplaceofemployment.SeeFigure8formoreimportantlocations
tostorehypotreatments.

ReCoMMeNDATIoNS FoR THe SUCCeSSFUL MANAGeMeNT oF T1D

Someindividualswithtype1diabetesmellitus(T1DM),orT1Dmaybeinitiallytreatedwithdiet
alonebutgenerallyrequiretheadministrationofdailydosesofinsulinwithinmonthsoftheinitial
diagnosis(Thrower&Bingley,2014).Thetypesoffoodandbeveragesconsumedbytheperson,and
thevolumeofactivityinwhichthepersonregularlyengageswillinfluencethedailydosesofinsulin
requiredtomaintaingoodglycaemiccontrol.ThechallengewithmanagingT1Disthateveryperson
isuniqueandthereforerequiresauniquetreatmentplan.

Figure 7. Hypo treatments
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Self-Management of Diabetes
“Despitebroadorganisational,intellectual,andfiscalinvestments,nomeansforpreventingorcuring
type1diabetesexists,and,globally,thequalityofdiabetesmanagementremainsuneven”(Atkinsonet
al.,2014,p.69).Theself-managementofT1Drequirescarefulplanningandgoalplanningstrategies
(Fredrix,McSharry,Flannery,Dinneen,&Byrne,2018).Thequalityof theself-managementof
diabetesmaydependon theeducationalattainmentof thepatient, theguidanceprovidedby the
diabetescareteam,thepatient’swillingnesstotakecontrolofthecondition,dietandexercise.Not
onlydoesthequalityofdiabetesmanagementremainunevenglobally,butglobaldisparitiesinaccess
toinsulinalsomustbeaddressed(Atkinsonetal.,2014).T1D,althoughitpredominantlyaffects
youngermembersofthepopulation,itcanaffectanyoneatanyageoftheirlife.Atpresent,thefactors
thatmayinfluencetheonsetofT1Darenotclearlydefined.

Glycaemic Control and excursions
SomepeoplewithT1Dcanmanagetheirowntreatmentplans,whileothersrequiresubstantialinput
fromdiabetescareteamstomaintaingoodglycaemiccontrol.PeoplewithT1Dshouldbeeducated
ontheimpactthattheconsumptionsoffatsandproteinshaveonglycaemicexcursions.“Calculation
ofinsulintocarbohydrateratios(i.e. theamountofinsulinneededtolimitglycaemicexcursions
aftermeals)allowsforincreasedflexibilityinmealplanningwithoutsacrificingglycaemiccontrol”

Figure 8. Storage locations for hypo treatments
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(Daneman,2006,p.852).TheMeanAmplitudeofGlycaemicExcursion (MAGE)(Bando,Ebe,
Muneta,Bando,&Yonei,2017;Fritzsche,Kohnert,Heinke,Vogt,&Salzsieder,2011;Hilletal.,
2011;Syafa,Tjokroprawiro,Indra,Sargowo,&Muladi,2014)isamethodusedtoanalysefluctuations
inthebloodglucoselevelsofapersonwithdiabetes.Complicationsassociatedwithdiabetesmaybe
causedbyglycaemicvariability(Hilletal.,2011).

Glycaemic Control
Glycaemic control refers to themanagementof glucose levels in theblood. “Glucose control is
facilitatedbytrackingglucoselevels,carewithfoodintake,andjudgingthecorrectdoesofinsulinto
take”(Ryanetal.,2017,p.33).Theadministrationoftoolittlebolusinsulinwithamealcouldleadto
thepatient’sbloodglucoselevelsreachingtoohighaleveltobeconsideredasgoodglycaemiccontrol.
Theadministrationoftoomuchbolusinsulinwithamealcouldleadtothepatientexperiencinga
hypoglycaemicepisode.

HbA1c Value
AHbA1cvalueofgreaterthan8.5%(69mmol/mol)wouldsuggestthatthecurrentmanagementof
treatmentbybolusandbasalinjectionshavefailedthepatientandothertreatmentmethodsshould
beconsidered(Neupane&Evans,2014).TheHbA1cvalueindicatestheaveragebloodglucoselevel
overthepasttwotothreemonths,butitprovidesnoinformationontheamountoftimeapatient
mayhavespentinhypoglycaemic,severehypoglycaemic,orhyperglycaemicepisodes.Twopatients
withthesameHbA1cvaluemayhaveexperiencedawidevariationinthestandarddeviationofblood
glucoselevelsoverthepasttwotothreemonths.Fearofhyposmayimpedepatients’abilitytoachieve
near-normalglycaemiccontrol.Hyposcancausedeathorseriousinjuryintheimmediatefuture.The
HbA1ctestprovidesinformationontheprobabilityoflong-termcomplications.Goodglycaemiccontrol
alongsideavoidanceofhypoglycaemicepisodeswouldbethesafestwayforpeoplewithdiabetesto
managetheircondition.“Whenbasal-bolusroutinesarefastidiouslyappliedinconjunctionwiththe
otheraspectsofmanagement,manyindividualswithtype1diabetesareabletomaintainnear-normal
glycaemiccontrol”(Daneman,2006,p.850).

educational Programmes for T1D
Byrneetal.(2012)intheirstudyofpatientswithT1DwhoparticipatedintheDAFNEstructured
educationprogramme,usedseveralquestionnairesincluding(i)Diabetes-SpecificQualityofLife
Scale(DSQOLS),(ii)ProblemAreasinDiabetesScale(PAID),and(iii)theHospitalAnxietyand
DepressionScale(HADS).Theconclusionstothisstudywerethat“Patientswithhigherbaseline
levelsofanxiety,higherlevelsofdiabetesrelateddistressandhigherbaselinelevelsofHbA1care
mostlikelytoexperiencequalityoflifegainfromparticipationinself-managementprogrammes
suchasDAFNE”(Byrneetal.,2012,p.243).LowerHbA1clevelsweresignificantlyassociatedwith
adolescentswhoratedbetterQualityofLife(QOL)andlowerperceivedlevelsoffamilyburden
(Hoeyetal.,2001).

Health Informatics
Fang,Pouyanfar,Yang,andChen(2016)discussthepotentialuseofBigData,MachineLearning,
andHealthInformaticstoimprovethequalityofpatientcare.Privacyissues,ethics,validityofthe
dataused,accessibility,security,areallrelevantconsiderationsandchallengestoovercomeinthe
useofHealthInformatics.Wirelessbodysensornetworkscanbeusedtomonitorpatients’biometrics
(calculationandanalysisofbodymeasurements)includingbloodglucoselevelsinhealthcare(Chen,
Lee,Chen,Huang,&Luo,2009).Dataminingapplicationscanbeusedtoanalyselargevolumesof
datathatarestoredelectronicallyinhospitalstoidentifytrendsorpatternsandextractusefulknowledge
fromthefilesofpatients.ZaveriandJoshi(2017)suggestthatdataminingcouldbeusedtopredict
diseaseinadvance.Pattersonetal.(2009)suggestthattheabilitytopredictpotentialnewcasesof
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patientswithT1DoverthecomingyearswouldenableEuropeancentresfordiabetestreatmentto
planinadvanceforfundingrequirementsandhealthcareresourcestocaterforthefutureburdenof
childhooddiabetes.FurtherresearchisrequiredtoascertainiftheuseofBigData,MachineLearning,
andHealthInformaticscanimprovethequalityofpatientcare.

Intensive Diabetes Therapy
“Controlledclinicaltrialsofpatientswithtype1ortype2diabeteshavenotdemonstratedareduction
intheoccurrenceofcardiovasculardiseasewithlongtermintensivediabetestherapy”(Nathanetal.,
2005,p.2644).Longtermintensivediabetestherapymaypossiblyleadtoanincreaseintheoccurrence
ofhypos,therefore,withoutsubstantialevidencetosupporttheuseoflong-termintensivediabetes
therapy,patientsmaybeadvisedtokeeptightcontrolbutnottoointensive.“Adolescentshavingatleast
oneseverehypoglycemicepisodeintheprevious3monthsweremoreworriedthanthosewithout”
(Hoeyetal.,2001,p.1926).Peopleshouldavoidhavinghypoglycaemicorseverehypoglycaemic
episodesifatallpossible;toavoidexperiencingundueworryandstress,asworrycaninterferewith
qualityoflifeandstresscanelevatebloodglucoselevels.Hypoglycaemicorseverehypoglycaemic
episodescanbeavoidedbyreducingtheamountofinsulinadministered.Allpeoplewithdiabetes
controlledbyinsulinshouldkeepadiaryofeverythingtheyconsumeinordertomonitortheeffects
thatparticularfoodsanddrinkshaveontheirbloodglucoselevels.Overtime,thepersonwillbegin
toknowandunderstandtheirownbody’sresponsetotheconsumptionofdifferentfoodsanddrinks.
Thisknowledgeshouldinspireconfidenceinthemanagementandcontrolofbloodglucoselevels
anddosesofinsulin.

Psychosocial outcomes
Nicoluccietal.(2013)conductedastudyofdiabetes-relatedpsychosocialoutcomes,8596adults
withdiabetesfrom17differentcountriesparticipatedinthisstudy,asignificantfindingofthisstudy
wasthat“Approximately40%ofparticipants(18.6–64.9%)reportedthattheirmedicationinterfered
withtheirabilitytoliveanormallife”(Nicoluccietal.,2013,p.767).Furtherresearchisrequiredto
ascertainwhy40%feltthattheirmedicationinterferedwiththeirqualityoflife.Possibly,improved
educationontheconditionwouldassistpeopleincontrollingtheirmedicationsothatitdoesnot
interferewiththeirabilitytoliveanormallife.Livinginfearofhypoglycaemia,hyperglycaemia,
andthepossibilityofdiabetesrelatedcomplicationinthefuture,canbedaunting.

exercise/Physical Activity
Perhaps, ifpeoplecould try to improve theirunderstandingofdiabetes,how insulinworks, and
howtomanageexerciseandgeneralliving,theirqualityoflifemayimprove.KevinNolan(2018)
asuccessfulGaelicFootballerwithT1DhopedtoinspireotherpeoplewithT1Dtoenjoysports.
“Exerciseconfersremarkablebenefitstothosewithdiabetes;however,thechallengetocompelling
patientswithdiabetestoexerciseareformidable”(Jenkins&Jenks,2017,p.968).Frequentexerciseis
keytocontrollingbloodglucoselevels.“Contrarytopopularbelief,insulinisnotneededforglucose
uptakeandutilizationinman”(Manninen,2004,p.7).Physicalactivityisoneofthethingsthat
cangreatlyimpactonglucoseuptakeandutilization.Therefore,patientsoninsulinshouldcarefully
monitortheiruseofinsulinandbloodglucoselevelsbefore,during,andforsometimeafterphysical
exercise,asphysicalactivitycanincreasetheriskofhypoglycaemia(Seaquistetal.,2013).Patients
mustalwaysreducetheirinsulindosepriortoengaginginexercise(Lawton&Rankin,2010),evenif
itisonlygoingforawalkorhooveringthehouse,astheseactivitiescanquicklyconsumetheglucose
inthebloodandleavethepatientatriskofexperiencingahypoglycaemicepisodeduetolowblood
glucoselevels.Familymembers,caregiversandstaffshouldbeeducatedonthepropersurveillance
andtreatmentofhypoglycaemia(hypos)(Seaquistetal.,2013).

Involvementinphysicalactivities(walking,gardening,hoovering,jogging,cycling,andsoforth)
lowersthebloodglucoselevelsandalsohastheaddedadvantageofkeepingthepersonawayfrom
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food.GardeningmayincreaseabsorptionofVitaminD,providevaluableexercise,andrewardwith
abeautifuldisplayofcolourasperFigure9.Controlledconsumptionoffoodanddrinkalongside
regularmovementofthebodyarekeytothemanagementofbloodglucoselevels.Furtherresearch
isrequiredtotargettheformidablechallengetocompelpeoplewithdiabetestoparticipateinmore
exercise.

Restricting the Consumption of Carbohydrates
Feinmanetal.(2015)suggestthatrestrictingtheconsumptionofcarbohydrateshasthegreatesteffect
onreducingbloodglucoselevelsandcanleadtothereductionoreliminationofmedicationsusedinthe
treatmentofdiabetes.Bycuttingoutorsubstantiallyreducingtheconsumptionoffoodsthatarehigh
incarbohydrates(rice,pasta,whiteflour,potatoes,sugarydrinks,cakes,biscuitsandconfectionery).
Instead,byconsumingfoodsthatarehighinnutritionalcontentbutlowincarbohydrates(chicken,
fish,eggs,beef,pork,fullfatcheese,nuts,berries,fruitandvegetables).ApersonwithT1Dcan
substantiallyreducetheunitsofbasalandbolusinsulinadministered.Itwouldbeintheinterestof
peoplelivingwithT1Dtokeeparecordofeverythingthattheyeatanddrinkforaslongasittakes
forthemtorealisetheeffectsthatdifferentfoodanddrinkcombinationshaveontheirspecificblood
glucoselevels.Duringthistime,thebloodglucoselevelsshouldbetakenatleastsixtimesaday
andrecorded.Hence,thepatientwillbeabletoseeexactlywhateffecteachmealishavingontheir
bloodglucoselevels.Everybodyisdifferent,therefore,itisimperativethatthepatientthemselves
orparents/carers(Silversteinetal.,2005)takeresponsibilityformanagingdiabetestailoredtothe
patient’sindividualneeds.“Noneedforaninsulinheadstart.Low-carb,high-fatbreakfastsusually
allowfordosinginsulinrightasIstarteating(ornotatall)”(Brown,2017a,p.31).Beforereducing
carbohydrateconsumption,thepatientmustreducetheunitsofinsulinadministered.“Itshouldbe
recognizedthattheuseoflow-carbohydratedietsisnotarecentexperimentandmaywellapproximate
thedietusedbymuchofhumanityfor tensof thousandsofyearsbefore theriseofagriculture”
(Feinmanetal.,2015,p.11).PeoplewithT1Dhavetobepreparedtoexperimentwiththeirfoods,

Figure 9. Picture of flowers growing in the garden
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toseetheeffectsthateverymorselconsumedhasonbloodglucoselevels.Thebestapproachisto
havealowcarbohydratesatisfyingmeal,tidyup,andwalkawayfromthekitchen,nosnackingor
grazing,asthiswillimpactonbloodglucoselevels.Ifasnackisrequiredconsumeasmallpieceof
fruit,abagofnuts,coffeeandcream,orsomestrawberriesandcream.Theconsumptionoffullfat
creamwillslowdownthereleaseofnaturalsugarsinthestrawberries.

Low Carbohydrate Diet
Patientsshouldalsoreducetheamountofinsulinadministeredbeforecommencingalowcarbohydrate
diet(Feinmanetal.,2015).Somepatientswhoreducedtheamountofinsulinadministereddiscovered
thatasaresultof takingcontrolbyreducingtheunitsof insulinadministeredthat theyhadalso
achievedmuchbetterglycaemic(bloodglucose)control(Lawton&Rankin,2010).

The Consumption of Fat and Protein Before Carbohydrates
“Thetemporalsequenceofcarbohydrateingestionduringamealhassignificantimpactonpostprandial
glucoseregulation”(Shuklaetal.,2017,p.4).Shuklaetal.(2017)suggestthattheorderinwhich
one consumes food: fat and protein first followed by carbohydrate (carbohydrate last instead of
carbohydrate first) has an impact on the absorptionof the food and the resultingbloodglucose
level,patientsthatconsumedcarbohydrateslastinamealwerefoundtohaveimprovedpostprandial
glycaemia.Postprandialglycaemiaisthelevelofglucoseinthebloodtwohoursafterconsumingfood.

Theconsumptionof fat andproteinwitheverymealprovide satiety (Feinmanetal.,2015),
therefore,thereshouldbenoneedforsnackingbetweenmeals.WereapersonwithT1Dtoeata
sconewithjamasasnack,theresultwouldbeaspikeinbloodglucoselevelsbecausetherewas
insufficientproteinandfattoslowdownthereleaseofglucosetothebloodstream.Asthespike
inbloodglucoselevelsbeginstofall,thepersonwithT1Dwouldfeelhungryagain.Peoplewith
diabetesshouldpossiblyavoidtheconsumptionofsconesandjam,amuchhealthieroptionwouldbe
toenjoysomefreshstrawberries/blueberries/raspberrieswithfullfatcream.Fullfatcreamshouldbe
consumedinmoderation,asexcessiveconsumptionoffullfatcreamcouldincreasetotalcholesterol
andtheamountoflipidscirculatinginthebloodstream,whichcouldleadtoothercomplications.

Need to “Feed” Their Insulin
“Patientswhoareoninsulinorinsulinsecretagoguesareabletoreducetheirdosesoncarbohydrate-
restricteddietsandfindtheyarelesslikelytoneedto“feed”theirinsulin”(Feinmanetal.,2015,p.
6).WhenapersonwithT1Dadministersbolusinsulinbeforeameal,theinsulinworksinthebody
(reducingbloodglucose levels) forapproximatelyup to fourhours (everybody isdifferent), and
everymedicationwillhaveadifferentimpactonbloodglucoselevels.Shouldthequantityofinsulin
administeredbeinsufficienttocoverthecarbohydratecontentinthefoodconsumedbloodglucose
levelswillbehigherthanwhatisrequiredforgoodglycaemiccontrol.Shouldthequantityofinsulin
administeredbeinexcessofwhatisneededtocoverthecarbohydratecontentinthefoodconsumed
bloodglucoselevelswilldroptoalevelwherethepatientmayexperienceahypoglycaemiaorasevere
hypoglycaemiaepisode.Onexperiencingahypoglycaemiaepisodethebodyimmediatelycravesfood
anditisdifficultforthepatienttorestrainthemselvestoeatingjustasufficientamountofcarbohydrates
toreturntoasafebloodglucoselevel.Generally,peoplewithT1Dswillovercompensatebyeating
toomanycarbohydratesafterexperiencingahypoglycaemicepisode.Thisbehaviourresultsinthe
bloodglucoselevelsescalating,feelingsofguilt,andtheprobabilitythatthepersonmaythenhave
toinjectmorebolusinsulintobringthebloodglucoselevelsbackdownagain.Frequentuseofbolus
insulinthroughoutthedaycanleaveapersoninapositionwherebytheyareunsureastowhether
theirbloodglucoselevelsaregoingupordown.“Whenbloodsugarsareoutofrange,peoplewith
diabetesaremadetofeellikefailures”(Brown,2017b,p.342).Outofrangebloodglucoselevelsdo
notsignifythatthepersonisafailure.Possiblymoreinformationandeducationmayberequiredfor
thepersontobettermanagethischallengingcondition.
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Triglycerides (TG)
“The lower carbohydrate diets were associated with significant decreases in body weight, body
massindex,TGlevels,andbloodpressure;additionally,theyshowedimprovementinseveralother
metabolicandlipidindicators”(Feinmanetal.,2015,p.7).Infact,Accursoetal.(2008)suggestthat
“carbohydraterestrictionimprovesallofthefeaturesofmetabolicsyndrome”(Accursoetal.,2008,p.
1).Triglycerides(TG)areatypeoffat/lipidsfoundintheblood.Anormalleveloftriglyceridesfound
inthebloodislessthan1.7mmol/L(150milligramsperdecilitre).Therearemanybenefitstolower
carbohydratediets.ThereisnoreasonwhypeoplewithT1Dshouldnottryalowcarbohydratediet
forafewmonthswhilecloselymonitoringbloodglucoselevelsandreducingtheamountofinsulin
administerediftheyareexperiencingtoomanyhypoglycaemicepisodes.Peoplecanalwaysrevert
backtotheirnormaleatingpatternsandinsulindosesifthelowcarbohydratedietdoesnotsuitthem
ortheirlifestyle.“Morethanadozenadditionalstudies,havefailedtoshowanassociationbetween
dietarylipidsandriskforcardiovasculardisease(CVD)”(Feinmanetal.,2015,p.7).Medina-Bravo
etal.(2012)suggestthatchildrenwithtype1diabeteshavehigherlevelsofTotalCholesterol(TC)
whencomparedtohealthysubjects.“TheTG-to-HDLcholesterolratiomayberelatedtotheprocesses
involvedinLDLsizepathophysiologyandrelevantwithregardtotheriskofclinicalvasculardisease”
(Boizeletal.,2000,p.1679).High-DensityLipoproteins(HDL)areclassedasthegoodcholesterol
intheblood,asHDLtransportscholesterolfromalloverthebodybacktotheliverfordisposal.
Low-DensityLipoproteins(LDL)areclassedasthebadcholesterolintheblood;asLDLcanbuild
upinthewallsofbloodvesselsandarteriescausingblockageswhichhavethepotentialtocause
heartattacksorstrokes.Theassociationbetweentheconsumptionofdietarylipidsandtheriskfor
cardiovasculardiseaseisveryrelevanttothehealthofpeoplelivingwithdiabetesandthenormal
population,therefore,thisassociationrequiresfurtherresearch.

TIPS FoR PATIeNTS wITH T1D

PresentedinFigure1.

MeDICAL CoMPLICATIoNS ASSoCIATIoN wITH DIABeTeS

Inthetreatmentofthischronicconditionthepersondiagnosedwiththeconditionortheparentofa
childdiagnosedwiththeconditionmusttakeimmediateresponsibilityforadministeringthemedication
(insulin);whilehavinglimitedknowledgeorunderstandingofhowdiabetesandthemedicationworks.
Tightglycaemiccontrolisrequiredonadailybasistoavoidcomplicationsassociatedwithdiabetes
inlaterlife(Byrneetal.,2012).

Complicationsassociationwithdiabetesmayincludesomeorallofthefollowing:retinopathy
(Fredrixetal.,2018;Hammes,2018;Raymakers,Gillespie,O’Hara,Griffin,&Dinneen,2018),
neuropathy (Young, Boulton, Macleod, Williams, & Sonksen, 1993), nephropathy (Andersen,
Christiansen,Andersen,Kreiner,&Deckert,1983;Chiangetal.,2014;Fowler,2008),renaldamage
(O’Loughlinetal.,2010),footulcers(Ahmad,2016;Fredrixetal.,2018;Nooretal.,2017),blindness,
amputation(Cousart&Handley,2016),stroke(Lawton&Rankin,2010),cardiovasculardisease
(Fredrixetal.,2018;Gersteinetal.,2001;Nathanetal.,2005),myocardialinfarction(heartattack),
angina(chestpainorobstruction)(Nathanetal.,2005),ingrownnails(Vuraletal.,2018),decrease
inBoneMineralDensity(BMD)(Vestergaard,2007),impairedabilitytohealwounds(Loomanset
al.,2004),immunologicaleffects(Egan&Dinneen,2016),proteinuria(Kiire,Horak,Lee,Klein,
&Klein,2017;Raymakersetal.,2018),anxietyanddepression(Raymakersetal.,2018),andan
increasedriskofinfection(O’Loughlinetal.,2010).



International Journal of User-Driven Healthcare
Volume 8 • Issue 2 • July-December 2018

34

“Theprevalenceofeachcomplicationisgenerallylowerwithamorerecentdiagnosiswhen
adjustingfordurationofdiabetes”(Kiireetal.,2017,p.11).Thesoonertheconditionisdiagnosed
andappropriatelytreatedthebettertheprognosis(futureoutcomes)fortheperson.

Foot Ulcerations
Kelly et al. (2010) found that 30% of patients with diabetes who had been screened for foot
complications tested positive for pedal neural dysfunction and 17% tested positive for vascular
impairment.“Diabeticfootproblemsareresponsiblefornearly50%ofalldiabetes-relatedhospital
beddays”(Ahmad,2016,p.48).Therefore,itisinthepatient’sbestinteresttolearntounderstand
howdiabetesworksandhowbesttomanagetheadministrationofinsulintocontrolbloodglucose
levels;inordertoavoiddiabetescomplicationslateroninlifeandtoavoidhypoglycaemic,severe
hypoglycaemicepisodes,andDKAintheshortterm.Theleadingcauseofhospitalisationdueto
diabetesisfootulceration,footulcerationscanadverselyimpactonapersons’qualityoflifewhich
mayleadtodepression(O’Loughlinetal.,2010).“Conservativemanagementoffootproblemshas

Figure 10. Tips for patients with T1D
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dramaticallyreducedtheriskofamputationbysimpleprocedures,suchasappropriatefootwear,
cleanliness, aggressive surgical debridement, … and ulcer management” (Ahmad, 2016, p. 48).
Preventativemeasurescanbeundertakentoavoidtheriskoffootinfectionassociatedwithdiabetes
andthepotentialforamputation(Nooretal.,2017).Comfortableappropriatefootwearisnecessary
toavoiddamagetothefootwhichmayleadtoulceration.Frequentchangingofsocksduringtheday
maybenecessarytoensurethatthefeetarefreefromsweatordampness,whichcouldleadtofungal
infectionsorotheravoidableconditionsofthefeet.

Peoplelivingwithdiabetesshouldmonitortheirfeetonadailybasisbycheckingfordryskin,
cuts,ingrowntoenails,redness,swellingand/oranyotherabnormalities.Ifanythingunusualisnoted
theyshouldvisitapodiatrist/chiropodistortheirdiabetescareteamforaconsultationandtoreceive
adviceontreatingthecondition.“Itisconcludedthatacutepainfuldiabeticneuropathyisadistinct
syndrome,occurringininsulinornoninsulindependentpatientsofanyduration,andunrelatedto
otherdiabeticcomplications”(Archeretal.,1983,p.491).

Peoplewithdiabetesareadvised toundergoacomprehensiveexaminationof the feetevery
yeartoidentifyanyriskfactorsthatmayleadtoneuropathyorulceration(O’Loughlinetal.,2010).
Peripheralneuropathy(PN)ismorecommoninpeoplewithtype1diabeteswhohavehadthecondition
foralongerduration(Abdel-Motaletal.,2017)andmainlyaffectslowerlimbs(Zhangetal.,2017).
Diabeticperipheralneuropathy(DPN)ismorelikelytoinjuresmallratherthanlargenervefibres
(Zhangetal.,2017).“Insomepatientsdiabeticfootinfectionisthefirstpresentationofdiabetes
andtheywillrequirediabetologyinputintotheinitialbloodglucosecontrolandongoingdiabetes
management”(Sohrabi&Russell,2017,p.500).

Nephropathy
“Therearestrongassociationsbetweenglucosecontrol(asmeasuredbyhaemoglobinA1c[A1C])
andtheriskofdevelopingdiabeticnephropathy”(Fowler,2008,p.78).Nephropathymeansdamage
ordiseaseofthekidneywhichmayleadtorenalfailure(Albertietal.,1998).“Ourstudyshows
convincinglythatdiabetesnephropathyisaveryseverecomplicationofType1diabetesandthat
survivalaftertheonsetofproteinuriaispoor”(Andersenetal.,1983,p.500).Hbisanabbreviation
forhaemoglobin.HbA1cisanabbreviationforabloodglucosetestthattellstheaverageglycatedblood
glucoseleveloverthepasttwotothreemonths,thereisnoneedforapatienttofastforaHbA1cblood
test(Saudeketal.,2008).“NormalrangesforhaemoglobinA1cinpeoplewithoutdiabetesisabout
4%to5.9%”(Davis,2016,p.1).AHbA1cof6.5%hasbeenrecommendedbyaninternationalexpert
committeeasacut-offpointfordefiningovertdiabetes(Dinneen,2010).AHbA1clevelof6.5%or
greaterhasbeenrecognisedasanunmistakeablesignthatthepatienthasdiabetes.

THe CoNTRAINDICATIoNS oF ADMINISTeRING INSULIN

“Dead in Bed” Syndrome
“Type1diabetesmellitusincreasestheriskforsuddenunexplaineddeath(SUD),generatingconcern
that diabetes processes and/or treatments underlie these deaths. Young (<50 yrs) andotherwise
healthypatientswhoarefounddeadinbedhavebeenclassifiedasexperiencing“deadinbed”(DIB)
syndrome”(Secrest,Becker,Kelsey,LaPorte,&Orchard,2012,p.293).Notallpeoplewithdiabetes
wakeuponexperiencingahypoglycaemicepisodeduringsleep,thiscanbedangerousasanuntreated
episodeofhypoglycaemiacanveryquicklyprogresstoanepisodeofseverehypoglycaemia,ifasevere
episodeofhypoglycaemiaisleftuntreatedthiscouldturnintoadiabeticcoma.SuddenUnexplained
Deathsoccuruptotentimesmorefrequentlyinpeoplewhohavebeendiagnosedandtreatedfor
diabetesmellitustype1(Secrestetal.,2012).“SUDinType1DMseemstobeincreased10-fold
andassociatedwithmalesex,whileDIBindividualshaveahighHbA1candinsulindose,andlow
BMI.Thoughsamplesizeistoosmallfordefinitiveconclusions,theseresultssuggestspecificsex
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andmetabolicfactorspredisposetoSUDandDIB”(Secrestetal.,2012,p.293).Furtherresearch
isrequiredtoestablishwhypeoplewithtype1diabetesaremorelikelytoexperienceSUDorDIB
syndromethanpeoplewhohavenormalglycaemia.

Severe and Nocturnal Hypoglycaemia
Thereisapossibilityofhypoglycaemiaoccurringwhenthelevelofglucoseintheblooddropsto
≤3.9mmol/L(≤70mg/dL)(Seaquistetal.,2013).Hypoglycaemiacanbefatal,therefore,people
whoaretreatedwithinsulinshouldcloselymonitorthelevelofglucoseintheirbloodonaregular
basisthroughoutthedayandalwayscarryontheirpersontreatmentsforhypoglycaemia(glucose
tablets,orangejuice,orapieceoffruit).Severehypoglycaemiacanbefatal(Seaquistetal.,2013).In
astudyconductedbyDinneenetal.(2013)24%ofrespondentshadexperiencedepisodesofsevere
hypoglycaemiainthepreviousyear.

People with diabetes should aim to avoid hypoglycaemia and more importantly severe
hypoglycaemia episodes if at all possible during waking hours and more critically during sleep
(nocturnal hypoglycaemia). “Type 1diabetes mellitus increases the risk for sudden unexplained
death(SUD),generatingconcernthatdiabetesprocessesand/ortreatmentsunderliethesedeaths.
Young(<50yrs)andotherwisehealthypatientswhoarefounddeadinbedhavebeenclassifiedas
experiencing“deadinbed”(DIB)syndrome.”(Secrestetal.,2012,p.293).

Bloodglucoseconcentrationreduceswheninsulinisadministeredtofastingpatientsbecauseit
isassumedthatglucoseuptakeintotissuesisincreasedwheninsulinisadministered,bothSonksen
(2001)andManninen(2004)suggestthatthisisjustanothermetaboliclegendandthatinfactinsulin
lowersbloodglucoselevelsthroughinhibitinghepaticglucose.Thesuggestionthatinsulinlowers
bloodglucosebyinhibitingtheliversproductionofglucoseratherthanloweringbloodglucoselevels
byincreasingglucoseaccessintotissues,isaninterestingsuggestionthatwarrantsfurtherresearch.

PoSITIVe IMPACT oF A DIAGNoSIS oF DIABeTeS

ThediagnosisofT1Dcaninitiallybeveryconfusing.Oncefamiliarwiththislife-longcondition,the
patientthenhastheopportunitytotakecontroloftheirconditionandmanagetheirbloodglucose
levelstosuittheirlifestyleandalsotomaintaingoodhealthforaslongaspossible.

opportunity to Lead a Very Healthy Life
The consumptionof toomany sugary foods canhavedetrimental effects on everybodywhether
theysufferwithdiabetesornot.Throughregularfingerpricking,peoplewithdiabetescanseethe
impactthatallfoodsanddrinkshaveontheirbloodglucoselevels.Therefore,theyhavethechoice
toconsumefoodsandbeverageswhichwillnotspike theirbloodsugars,andhence liveamuch
healthierlifebycuttingouttheconsumptionoffoodsandbeveragesthathavehighsugarcontent
andlittlenutritionalvalue.

weight Loss
ThesuddenonsetofT1Dcanleadtoweighloss.Somepeoplestrugglewiththeirweightforyears
andneverloseweightforlong.Manyattendvariousdifferentclassestoloseweight,loseastone
ortwooveraperiodoftime,andthenputitallbackon(andfrequentlymoreweight).So,whena
personwhoisnewlydiagnosedwithT1Dhaslostweightasaresultoftheircondition,theythen
havetheopportunitytokeeptheweightoff,bymanagingthecondition,exercising,andeatinggood
nutritiousfood.



International Journal of User-Driven Healthcare
Volume 8 • Issue 2 • July-December 2018

37

Frequent Access to excellent Medical Professionals
OncediagnosedasapersonwithT1D,dependingonthecountryofdomicile,thepatientwillbe
assignedtoadiabetescareteam.Aswitheverythinginlife,somediabetescareteamswillbebetter
fundedandresourcedthanothers.Butstill theopportunityisthereforthepatienttotapintothe
knowledgebaseofthemedicalprofessionalstoensurethattheyeffectivelymanagetheircondition
whilemaintaininganexcellentqualityoflife.Thediabetescareteamperhapsseeeachpatienttwice
ayear.Therefore,blood testingwouldbeconducted twiceayear.Theresultsof theblood tests,
(analysedbythediabetescareteam),giveaveryclearpictureoftheoverallgeneralhealthofthe
patient.Hence,patientswithdiabeteshaveaccesstoexcellentmedicalprofessionalsonaregular
basistoguidethemtoahealthierlifestyle.Peoplewhoarenotdiagnosedwithdiabetes,donotget
regularbloodtestsandaccesstomedicalteamstoguidethemonhowtoimprovetheiroverallhealth,
unless,theypayfortheseregularhealthcheck-ups.

Constant Reminder to eat well and Be Active
Eventhoughtheexcessiveconsumptionofcarbohydratesandsugarsmaynotspikethebloodglucose
levelsofpeoplewithoutdiabetesthismaystillleadtootherunhealthymedicalconditions,forexample,
obesity.“Asaguideforthepatientwithdiabetes,theprescriptionofmanyagenciesto“eattothe
meter”seemslikeagoodone”(Feinmanetal.,2015,p.11).Thebloodglucosereadingonthemeter
canbeawake-upcalltothepatient;ifthereadingishigherthanthepatientwouldlikeperhapsthey
havenotengagedinsufficientexerciseorworktoexpendtheglucosecreatedfromtheirlastmeal,
soperhapstheyshouldgoforawalk,dosomehouseworkorgardeningpriortotheconsumptionof
morefoodordrink(withtheexceptionofwater).Manymembersoftheworld’spopulationcurrently
eatmorecaloriesperdaythantheirbodiesrequire.

Some people continually graze (eat and drink unconsciously), the effective management of
diabetesdependsonone’sabilitytocontroleverymorseloffoodordrinkconsumed.Or,atleastto
recordeverythingconsumed,measuretheimpactonthebloodglucoselevelsandmanagetheblood
glucoselevelstobringthemtoanacceptablelevelbyengaginginexerciseorthroughtheadministration
ofanappropriatedoseofinsulin.

Self-Management of Condition Unlike other Conditions
InastudyconductedbyNicoluccietal.(2013)anotablefindingwasthat“27.7%ofrespondents
reportedapositiveimpactofdiabetesonatleastoneaspectoftheirlife”(Nicoluccietal.,2013,
p.772).Ofallthediseasesorconditionstoget,T1Dispossiblyoneoftheeasiesttoself-manage,
providingthepatientissufficientlyinformedtomanagethecondition,willingtomonitoreverymorsel
consumed,checkbloodglucoselevelsregularly,andtakeresponsibilityforalteringthedosesof(basal
andbolus)insulintosuittheirlifestyle.ThemanagementofT1Dinbabies,children,adolescents,
disabledpeople,andtheelderlyistotallydifferenttoself-managementofthecondition;astheperson
responsiblefortheadministrationofinsulinhasnofeedbackfromtheirownbodytowarninadvance
ofhypos.ThemanagementofT1Dinbabies,children,adolescents,disabledpeople,andtheelderly,
isdeservingoffurtherresearch.

FUTURe ReSeARCH DIReCTIoNS

Anumberof interestingquestionshavearisenduring this reviewofT1Dwhichdeserve further
investigation:

• Toinvestigateifinsulininhibitsthereleaseofglucoseintothebloodfromtheliver(Manninen,
2004),orifinsulinenablesthebodytouseglucoseforenergyorperhapsboth.

• Islettransplantation.
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• Theextenttowhichengagementinexercisecanextendthehoneymoonphase.
• ThedeterminationoffactorsthattriggertheonsetofT1D.
• TheidentificationofenvironmentalfactorswithpossiblelinkstotheonsetofT1D.
• ThelackofvitaminDanditsconnectiontotheonsetofT1D.
• Theuseofstatinslinkedtoanincreasedriskofdevelopingdiabetes.
• ToascertainiftheuseofBigData,MachineLearning,andHealthInformaticscanimprovethe

qualityofpatientcare.
• ToinvestigatewhypeoplediagnosedwithT1Dfeltthattheirmedicationinterferedwiththeir

qualityoflife.
• Totargettheformidablechallengetocompelpeoplewithdiabetestoparticipateinmoreexercise.
• Theassociationbetweentheconsumptionofdietarylipidsandtheriskforcardiovasculardisease.
• ToestablishwhypeoplewithT1DaremorelikelytoexperienceSUDorDIBsyndromethan

peoplewhohavenormalglycaemia.
• ThemanagementofT1Dinbabies,children,adolescents,disabledpeople,andtheelderly.

CoNCLUSIoN

ThediagnosisofT1D,adebilitatingautoimmunedisease,isnowconsideredtobeaglobalepidemic.
Theself-managementofT1Disachallengingongoingprocessrequiringdailyfocustomaintain
goodglycaemiccontrol.Forthesuccessfultreatmentofthislife-longmedicalconditionthepatient
orcarerrequiresanunderstandingofthiscondition.Self-managementofdiet,engagementinphysical
activity,andthedailydosageofinsulinadministered,arenecessarytoavoidcomplicationsassociated
withdiabetesinthefuture.OneofthemainchallengestopeoplewithT1Distoavoidhypersand
hypos.Hypersoccurwhenthebloodglucoselevelsgettoohighandhyposoccurwhentheblood
glucoselevelsgettoolow.Bothconditionsarepotentiallydangeroustothepatient.Therefore,the
successfulmanagementofdiabetesisforthepatienttokeeptheirbloodglucoselevelsundertight
controlatalltimes.

AHbA1cresultbetween4%and5.6%,afastingbloodglucoselevellessthan7mmol/L(126
mg/dl),andanOralGlucoseToleranceTest(OGTT)below11.1mmol/L(200mg/dL)arethelevels
expected for normoglycaemia (members of the population not affected by diabetes). A person
diagnosedwithT1Dshouldaimforbloodglucoselevelsnearnormoglycaemiawhileavoidinghypos.
Thequalityoftheself-managementoftheconditionmaydependontheeducationalattainmentof
thepatient,theexpertiseofthediabetescareteam,andbythepatientattendingandengagingwith
diabeteseducationalprogrammes.Anawarenessofsimplefacts,suchas,theconsumptionoffatsand
proteinsbeforecarbohydratescandelaythereleaseofglucoseintothebloodandresultinalower
postprandial(2hoursafterfoodconsumption)bloodglucoselevel.PeoplewithT1Dare10times
morelikelytosufferfromSuddenUnexplainedDeaths(SUD)andDead-in-Bed(DIB)syndrome.
ItispossibleforapersonwithT1Dtocontroltheirconditiontosuittheirlifestyle,andtherefore
possiblyavoidcomplicationsassociatedwithdiabetesinlaterlife.
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