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HonoraryEditorial
Medicaleducation and training have
transformed from times of rote
learning to problem-based learning.
Abilitytogatherinformation,critically
analyse them and apply such
informationtogivensituations,beitto
presentabasicsciencetheoryorto
solveaclinicalproblem constitutethe
processoftrainingmedicalstudentsin
thepresentera.Inthisprocess,the
abilityto putthe pen to paperand
presentan idea with clarity is an
important art to learn for both
studentsandacademics.Thisislearnt
withrepeatedpracticeofwritingwhich
undoubtedlyhelpstheunderstanding
ofthescienceandtheartofmedical
practice and the abilityto articulate
ideaswithclarity.

A clearunderstanding ofthe basic
researchmethodologyfrom thestage
of learning to write clinical case
reports,proceeding to conductand
publish more elaborate scientific
research to conduct double-blind
controlclinicaltrials and systematic
reviewswouldbetheexpectationof
theresearchcompetenceofaquality
clinician who willeventuallydevelop
theexcellenceinclinicalpracticewith
an evidence-based approach. The
same approach is true forresearch
competence of basic science
academics. Communication skills,
empathicapproach,andcommitment
to thecareofpatientsarealso the
most important attributes to be
learned by medical students who
would leave the faculty armed with
clinical,proceduralandresearchskills,
theabilitytoarticulateconceptsand
ideas and place iton a paperwith
clarityandanempathicapproachand
genuine commitmentto the care of
patients.Suchstudentswouldfitinto
anyglobalcompetition.

Iam thereforepleasedtocontributeto
the inaugural edition of the new
MedicalJournalof the Faculty of
Medical Sciences. This Journal is
expected to stimulate the students
andstafftoadvancetheirclinicaland
basicscienceresearchbyprovidinga
qualityplatform forthesubmissionof
theirwork.

I congratulate the Dean and the
academic staff of the faculty for
initiatingthelong-awaitedJournalof
theFacultyofMedicalSciencesofthe
UniversityofSriJayewardenepura.

MohandeSilva.
MS,FRCSEdin,FCSSL
ProfessorEmeritusSurgery
FacultyofMedicalSciences,University
ofSriJayewardenepura
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LeadingArticle

Physician,thefinestflowerof
civilisation

DrF.H.D.S.Silva1

1SeniorLecturerinMedicine,Facultyof
MedicalSciences,University of Sri
Jayewardenepura,

Offlowersandphysicians

TheScottishpoetandessayistRobert
Louise Stevenson penned the
following:‘Therearemenandclasses
ofmenthatstandabovethecommon
herd… The physician is the finest
flowerofcivilisation’.Aflowercanbe
as a sweetsmelling rose which is
intricate and a thing ofbeauty:an
eternaljoy.A flowercouldalsobea
pungentRafflesia,thelargestflowerin
the world thatemanates an odour
equaltoadyingcorpse.

Suchisthevariedbehaviourofdoctors.
Therearecountlesshostsofdoctors
who demonstrate selfless service.
CarloUrbaniwasadoctorwhofought
the battle against SARS in the
epicentre.He sacrificed his life in
Hanoi while investigating and
managing the then ‘unknown
contagiousdisease’by‘stayingclose
to victims’.Salkwho discoveredthe
oralpoliovaccinedidnotpatentitbut
made itwidely available globally to
combatthe dreaded disease which
affected children.In contrast,there
have been individuals who have
caused much harm to humanity.
Harold Shipman is considered a
prolific serial killer by murdering
patientswithunlawfuladministration
ofdiamorphine.The scientists who
were interrogated in the Nuremberg

Trials and the Tuskegee trials
committedcrimesagainsthumanityin
thespiritofadvancementofscience.

Theroleofadoctorandapatient

Theythatarewholehavenoneedof
thephysician buttheythataresick
(Luke 5:31).Itis essentialthatany
doctorunderstandwhathisroleisand
who a patientis.The word doctor
derives from the Latin rootdocere
whichtranslatedmeans‘Iteach’.Thus,
adoctorhasaroleinbeingaguiding
figure,arolemodelinchangingthe
lives of those he encounters.
Harrison’s Principles of Internal
Medicinebeginsbysaying‘Nogreater
opportunity,responsibilityorobligation
canfalltothelotofahumanbeing
than to become a physician’.This
threefolddutyisessentialinrealizing
theservicerequirementtohumanity.In
contrast,theword patientoriginates
from the Latin word patiens that
denotessuffering.Indeed,asHarrison
presentsit‘Thepatientisnomere
collection of symptoms, signs
disorderedfunctions,damagedorgans
anddisturbedemotions.Heishuman,
fearfulandhopeful,seekingrelief,help
andreassurance’.

Doctorsneedtounderstandtherights
of patients as well. The WHO
DeclarationonPromotionofPatient’s
Rightsisbased on the provision of
servicessuchashigh-qualitymedical
service,privacy and confidentiality,
information,autonomouschoice and
dignity(treatmentasahumanbeing).
Patientsareentitledtogoodstandards
ofpracticeandcarefrom theirdoctors.
Essentialelements in this process
included professional competence,
goodrelationshipsandobservanceof
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professionalethicalobligations(Good
Medical Practice, GMC UK). The
physicianhasathreefoldinteractionin
carrying out this duty. It involves
patients,fellow physicians and the
public(societyandhealthsystem)

MoralityandEthics

Moralityandethicsarenotlawsbut
standards of conduct defining
honourablebehaviour.Moralityisthe
beliefin the existence ofrightand
wrong.Ethics on the otherhand is
choosingtherightactionwhendoing
so mayinvolvedoingharm.Medical
ethics is based on the pillars of
beneficence, non-maleficence,
autonomy and justice. Non-
maleficence ensures the sanctityof
life in the Hippocratic teaching of
primum non nocere (Firstdoing no
harm).Non maleficence limits the
chancesofadoctorusingenthusiasm
oropinionbyharmingapatientwhile
treating.Beneficenceengagesindoing
goodinthebestinterestsofpatient
balancing benefits and risks while
protecting and defending rights of
others.Autonomyisallowingspacefor
the patient to choose or refuse
treatmentafterfree,informedconsent.
This allows space for dignity and
respect.Theremaybeconstraintswith
autonomy as mentalcapacity and
incompetencemaylimititspotential.
However,there is complementation
withnon-maleficenceandbeneficence
astheyallowapaternalistic(physician
based)approach.Justiceisimpartial
treatment without bias and social
responsibilityforthegreatergoodof
thesociety.Veracity(Dutyofcandour)
and (maintenance of)confidentiality
arealsoimportantauxiliaryprinciples
ofmedicalethics.

MedicineasaProfession.

Aprofessionisentitledtothreerights.
Thefieldofmedicinealsoholdsthese
rights.

1)Therightforacquisitionand
applicationofabodyof
knowledgeandtechnicalskills.
Thisisensuredbytheplaceof
education,examinationand
apprenticeship(internshipand
postgraduatetraining).

2)Membership,boundtogetherby
sharedcommitment.Codesof
ethics(e.g.,Hippocraticcode,
SLMCcodeofethics)and
servicetosocietyarethreads
whichbindsdoctorswitheach
other

3)Powerofself-regulationis
anotherright.Thisallows
doctorstomaintainregulatory
bodiessuchastheSriLanka
MedicalCounciltoholdpower
toadmitanddiscipline
members.Furthermore,it
allowsrenumerationofgainsin
fairnessforserviceprovision
(accountablemonopoly).

However,allofthisisnoblesseoblige.
Itisimportanttounderstandprivilege
entails obligation. Medical
professionals are notaware ofthe
enormousburdenofresponsibilityof
healing, preserving lives and
preventingsuffering.Professionalsare
providedwithprestigeandprivilegeon
the understanding thatthey willbe
altruistic,regulatewell,betrustworthy
andaddressconcernsofthesociety.
Thepracticeofmedicineisanart,not
atrade;acalling notabusiness.A
calling in which yourheartwillbe
exercise equally with your head
(William Osler).
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Professionalism needs to be
considered reverently and soberly.
Doctorsmustunderstandthattheyare
regulated by professional bodies.
Furthermore,theycannotevade law
whetheritmaybe civilorcriminal.
Professionalism isclinicallyimportant
oftheneedoftrusttobuildagood
therapeutic doctor – patient
relationship. Therefore,
professionalism is the basis of
medicine’s contract with society.
Professionalstatusisnotinheritedbut
is granted by the society.This is
constantly earned by meeting
obligationsexpectedofaprofession.It
isessentialto notethatifmedicine
failstomeettheserequirementsthat
thesocietycouldchangeits’status.
Ourprofessionisundersiege.Thisis
due to abuse ofpower,arrogance,
avarice,misinterpretation,impairment,
lack of conscientiousness and
conflictsofinterest.Theseattemptto
shatterthestrongfoundationsinthe
society.Ourresistancetothese need
to be professionalism and
professionalism alone.

Figure1:TheDoctor(SirLukeFildes,
1891).Aworried,caring,vigilantdoctor
pensiveincaringforadyingpatient
(TateGallery,London,UnitedKingdom)

Figure2:Hippocrate(MarcHaumont,
2018) - Medicine represented as
Hippocratesisthreatenedbythevile
of humanity (Eve) and by the
profession itself(caducean serpent).
www.artmajeur.com

Figure3:Professionalism
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Figure4:Physicianship

Figure5:CodeofConductforStudents
ofMedicine

Wethereforestandatthetempleof
professionalism. This temple is
foundedupontheprinciplesofclinical
competence(knowledgeandskillsof
medicine),communication skills and
ethic legal comprehension.
Furthermore,itissupportedbypillars
of clinical excellence, humanistic
approach,accountabilityandintegrity,
andaltruism.

A doctorhasadualroleinsociety.
Thesearethatofhealingandbeing
professional. This twofold role
intersectstoproduceanew role.This
isthatofPhysicianshiphasemerged.

CodesofEthics

Hippocrates is wellknown for his
sustained appreciation forlimits of
medicineandallowingneedtoprevent
unnecessaryiatrogenic harm.Codes

ofethicshavebeeninexistencebefore
his time and many have been
developedsince.Inrecenttimesthe
GoodMedicalPracticeconsensusof
theGeneralMedicalCouncil,UKstates
fourkeydomains.Theseinclude

a)Knowledge,skillsand
performance

b)Safetyandquality
c)Maintainingtrust
d)Communication,partnership

andteamwork.

The American Board of Internal
Medicine in 2007 released A
Physicians Charter: Medical
Professionalism in the New
Millennium. This is based on the
principles of medical ethics but
elaborateson10commitments,

1)Professionalcompetenceof
lifelonglearninginmaintaining
medicalknowledge,clinicaland
team skills

2)Honestywithpatientsin
empoweringdecisionmaking,
acknowledgereportingand
analysingmedicalerrors

3)Patientconfidentialitytoearn
trustandconfidence

4)Maintainingappropriate
relationswithpatients.(Thereis
Inherentvulnerabilityand
dependencyofpatients.)

5)Improvingqualityofcareby
collaborationtoreduceerror,
increasesafety,minimize
overuse,optimizeoutcomes
androutineassessment

6)Improvingaccesstocareby
providinguniform andadequate
standardofcare(reduce
barriersforequity).Furthermore,
itpromotespublichealth,
preventivemedicineandpublic
advocacy
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7)Justdistributionoffinite
resourcebywiseandcost-
effectivemanagementof
limitedresourcesand
scrupulousavoidanceof
superfluoustestsand
procedures,

8)Scientificknowledge(setting
scientificstandards,promoting
research,creatingknowledge
andintegration).

9)Maintainingtrustbymanaging
conflictsofinterest.

10)Professionalresponsibilitiesby
collaboration,respectfulness,
self-regulation(remediationand
discipline).

In our own shores the SriLanka
MedicalCouncilproducedadocument
in 2009 as a guideline on ethical
conduct.Somecollegessuchasthe
CollegeofSurgeonsofSriLankahave
too followed this path in producing
similardocuments.

The Faculty of Medical Sciences,
UniversityofSriJayewardenepurawas
commenced in 1993. The pioneer
batchwasencouraged to compilea
codeofconductforthemselves.This
was the firstofsuch codes to be
developed in the country. It is
noteworthy that the process was
facilitatedbythemedicalteachersof
the pioneer Department of Family
Medicineoftheisland,establishedat
thesameinstitution.

Allthese codes and documents are
mere collections of words and
abstract thoughts if they are not
deeplyembeddeduponthesoulofa
doctor.Canthisbedonebydidactic
teaching?Canweasdoctorspreach
oneandpracticeanothertoinfluence
ourjuniors,peersorevensuperiors?

They best method however,is to
understandthatexampleisbetterthan
precept.Such things are implicitly
learnedandpracticedratherthanare
explicitlytaught(ahiddencurriculum)
orenforcedupon.Learners;patternon
rolemodelsand onthosewho they
canrespectandtrust.

Yetanotherflower?

Canaphysicianthusbecomeafine
flowertothecivilizationandsociety.
The author invites the reader to
meditateyetofabloomingofanother
flower?Thelotusisasymbolofpurity
blossomingform themurkywatersof
attachmentanddesire.

Tobeadoctormeansmuchmorethan
to dispense pills orto patch up or
repairtornfleshandshatteredminds.
Tobeadoctoristobeanintermediary
between man and GOD (FelixMarti-
Ibanez,ToBeaDoctor)

(AnextractofatalkdoneattheSLMA
RegionalMeetingheldincollaboration
withtheFacultyofMedicalScience,
UniversityofSriJayewardenepuraon
10thNovember,2021)
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Attitudesamongmidwivestowards
motherswithpost-partum depression,
adescriptivestudyinMataradistrict,

SriLanka

VidanageU.A.1*,ElapathaG.E.S.T.2,
ThirimannaH.D.G.S.2

1MinistryofHealth,SriLanka
2Faculty of Medical Sciences,
UniversityofSriJayewardenepura,Sri
Lanka

CorrespondingAuthor:
*sanjayalakmal10@gmail.com

Abstract

Background:Postpartum Depression
(PPD)occursin10-20%ofpost-partum
womenbutlessthanhalfofthecases
aredetected.PPDcanhavesignificant
consequences forthe wellbeing of
motherandinfant.ScreeningforPPD
is done as partofmaternity care
program in SriLanka.Public health
midwifes (PHMs) are the main
categoryofhealthstaffinvolvedinthis
screeningprogram.Hence,assessing
their capacity of performance will
justifiablybeimportantforevaluating
thisscreeningprogram.

Objective:Toassessthecapacityof
PHMsinscreeningPPDaspartofthe
nationalmaternity care program in
Mataradistrict.

Methods: A community based
descriptivecross-sectionalstudywas
carriedoutintheMataradistrict,from
March2016toAugust2017withthe
participationofall(260)PHMs.Apre-
tested self- administered
questionnairewasusedtoassessfive
specific objectives. Socio

demographicandwork-relatedfactors,
organization related factors,attitude
andassociatedfactorsofthesetwo
wereassessed.

Results: Supervision given by the
supervising public health midwives
and medicalofficer of health are
satisfied.Clinic Facilities were low.
Overall attitude was good. PHMs
emphasized,needofin-servicetraining
and inclusion ofmentalhealth into
their basic training. Statistically
significantassociationsbetweengood
attitudeandtimetakentoarriveatthe
working station and field experience
werefound.

Conclusion:There are gaps in and
attitude.Givingup-to-dateinformation
and periodical in service training
speciallyaimingatPPDwillhelptofill
thesegaps.

Keywords:Post-Partum Depression,
Public Health Midwives, Medical
Officer Mental Health, Edinburgh
Postpartum DepressionScale.

Introduction

Majordepressionisoneoftheleading
causesofdiseaseburdenglobally(3).
PPDoccursamong10-20%ofwomen
who havedelivered a babybutless
thanhalfofthem isdetected(1).PPD
canhavesignificantconsequenceson
thewellbeingofboththemotherand
infant(2).

InSoutheastAsiancountries,mental
healthhasreceivedalowpriority.Lack
ofattention,low investmentinmental
health and huge work force
deficiencies are causes for poor
mentalhealthoutcomes(4).
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In PPD,the firstsymptom usually
appearsbetweenthefourthandsixth
week postpartum.PPD is a severe
form ofmentalillness thatreflects
characteristics such as low energy
levels,depressivemoodlevelsandin
severecasesevensuicidaltendencies
in mostmothersfollowing childbirth
(12).

In SriLanka,allmaternalsuicides
during pregnancyand up to 1 year
after termination of pregnancy are
notifiedtonationalmaternalmortality
surveillancesystem (NMMSS)(5).A
dramaticincreaseinmaternalsuicides
overyears2002-2010signalsneedfor
multi-facetedapproachinprevention
(6).

EPDS is used as a screening tool
globally. This self-administered
questionnaire contains 10 questions
andcanbeusedinPPDscreening(7).
Since 2012,as partofthe national
maternitycareprogram ofSriLanka,
allmothersattendingMOHclinicsare
screenedbytheEPDS(13).Mothers
filltheformsundertheguidanceof
PHMs(8).

Healthcareprofessionalsinvolvedin
maternalcareinquireintoriskfactors
and psychological wellbeing of
pregnantandpost-partum mothers(9).
However,in the SriLankan setting,
maternaldepression is stillheavily
underdiagnosed(10).

PHM is a member of the
multidisciplinary team providing
maternal care, who has more
information about the pregnant
women and theirfamily.Therefore,
PHMsarethemostimportantcategory
ofstaffinthisscreening(11).

Thisstudywasdone to assessthe
capacityofPHMsinscreeningPPDas
partofthe nationalmaternity care
program in Matara district. Socio-
demographicandwork-relatedfactors
ofPHMswerestudied.Organizational
related factors affecting the
performanceofPHMsinscreenPPD
were assessed. Furthermore, the
attitudesand thefactorsassociated
with attitudes of PHMs about
screeningprogramsweredescribed.

Methodology

A Descriptive cross-sectionalstudy
wasconductedfrom December2016
toAugust2017inall17MOHoffices
in Matara districtenrolling all260
PHMs attached to 17 MOH offices
after obtaining informed written
consent.Twohundredforty-fourPHMs
respondedinthestudy

A structured self-administered
questionnairewasdesignedtoachieve
thespecificobjectivesafterconsulting
thesupervisor,relevantexpertsinthe
field ofPsychiatry,Psychology and
throughanextensiveliteraturereview.
Eachstem wasmarkedseparatelyand
eachofthecorrectanswerwasgiven
1mark,whereaswronganswerwas
given a zero mark.Totalmark for
attitudesonPPD wascalculatedand
thescoreoutof100wascalculated.
The overallmark was calculated by
takingaveragemark.Therespondents
were categorized into two groups
according to theirlevelofscoresin
each ofthesubsections.Favourable
attitude-score: at or above 50%
unfavourableattitude-score:lessthan
50%.
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Ethicalclearancewasobtainedfrom
Postgraduate Institute of Medicine,
University of Colombo. Statistical

package for socialscience (SPSS)
version21wasusedtoanalysedata.

Results

Sociodemographicfactors
Outofthe study population,91.4%
(223)were married.81.6% (199)had
GCEA/Lqualification,3.3% (8)were
diploma holders and 2.5% (6)were
Degreeholders.56.6%(138)trainedin
NTSGalle.
67.7 % (165)had worked in current
stationformorethan12years.39.3%
(96)hadtwochildren.8.36%(204)had
taken less than 1 hourto arrive at
workingplace.66.8%(163)livedwithin
nuclearfamily.

Organizationrelatedfactors
Amongourstudypopulation,75.4%
(184)had opportunity to participate
only1-4in-servicetrainingprograms.
75.4% (184)hascorrectlyrecognized
(SPHM) as the supervising officer.
91.8% (224) satisfied with the
supervisiongivenbytheMOH.60.2%
(147) gathered information by
attendingtoin-servicetraining.65.6%
(160) not satisfied with facilities
availableforclinics.
Considering the level of
documentationfacilities,49.6% (121)
respondents were satisfied whereas
45.9% (112)werenotsatisfied.33.2%
(81)statedthatthepregnantmothers’

needsupportofPHMstofilltheEPDS
whereas 29.9% (73) stated that
pregnantmothersdon’tneed.
59%(144)statedthattheydidnotget
much support from MOMHs
conducting outreach clinics in their
region. 79.9% (195) PHMs took
screeningofPPDaspartoftheirduty
list.
Only 55.7% (136)satisfied with the
service of MOMH.84% (205) had
experiencedaboutpreventabledeaths
duetoPPD.

AttitudetowardsscreeningPPD
Majority(158)stronglyagreedabout
importanceofin-servicetrainingabout
EPDS.Regardingattitudetowardstime
consumption ofscreening PPD with
other relevant duties, all-together
73.8% agreedthattheyhaveenough
time.46.3% (113)agreed thatthey
musthaveadequatetrainingaboutthe
programme.
Regarding adequatetimeto bewith
postpartum mothersintheclinic,all
together127PHMsagreed.Regarding
attitudetowardspreventionofsuicidal
maternaldeathsduetoPPD,majority
agreed. All-together 93.8% of the
respondent’sattitudewasthatmostof
the suicidaldeaths due to PPD are
preventable.
Attitude towards importance of
maintaining a record of suicidal
potentialforeachmother,
Altogether, 150 agreed, regarding
attitude towards mothers’ability to
understand EPDS, agreed and
disagreedpercentageswereequal.
Attitudetowardstheirworkburden,all-
together22.5%agreedthattheyhavea
workburden.
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Totalattitudemarks50
PositiveAttitude=26>

NeutralAttitude=26

Associationbetweensociodemographicfactorsandattitude

Table1–Associationbetweensociodemographicfactorsandattitudes
Normal
Attitude

Good
Attitude

Total
p

Age

20yrs-29yrs 0 3 3

30yrs-39yrs 1 65 66

40yrs-49yrs 1 37 38 0.159

50yrs-59yrs 12 107 119
Over60yrs 1 14 15

MaritalStatus

Married 1 3 4
Unmarried 13 210 223
Divorced 0 15 15 0.017
Widowed 1 1 2

Educationlevel

PassedGCE(O/L) 2 27 29
PassedGCE(A/L) 13 186 199 0.804
DegreeHolder 0 6 6
DiplomaHolder 0 8 8

TrainingCentre

deSOYSA 0 1 1
NTSAmpara 0 2 2
NTSAnuradhapura 0 4 4
NTSBadulla 1 10 11
NTSColombo 4 45 49
NTSGalle 8 130 138 0.976
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NTSJayewardenapura 0 2 2
NTSKadana 0 5 5
NTSKalutara 0 4 4
NTSKandy 1 3 4
NTSKurunegala 0 5 5
NTSRathnapura 0 5 5
Panadura 0 1 1

Numberofchildren

OneChild 6 63 69
TwoChildren 5 91 96 0.799
ThreeChildren 3 41 44
FourChildren 0 3 3

Timetakentoarriveatworkplace

Lessthan1hr 11 193 204
2hrs-3hrs 4 23 27 0.042
3hrsormore 0 5 5

Livewith

Nuclearfamily 11 152 163
Extendedfamily 4 76 80 0.595

Since P value wasgreaterthan our
chosensignificantlevel(α=0.05)we
conclude thatthere is notenough
evidencetosuggestandassociation
betweenfollowingvariables.

Thesevariablesareageandattitude,
maritalstatusandattitude,education
levelandattitude,PHM trainingcentre

andattitude,numberofchildrenand
attitude,familysupportandattitude.

SincePvaluewaslessthan0.05,we
conclude that there is enough
evidenceto
suggestthatthereisanassociation
between time taken to arrive at
workingstationandattitude

Associationbetweenworkrelatedfactorsandattitude

Table2–Associationbetweenworkrelatedfactorsandattitudes
Normal
Attitude

Good
Attitude

Total
p

FieldService

<5yrs 1 32 33
6yrs-10yrs 0 27 27
11yrs-15yrs 0 16 16 0.024
16yrs-20yrs 0 29 29
21yrs-25yrs 7 37 44
26yrs< 5 56 61

Numberofworkinghours
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6hrs 0 1 1
6hrs-8hrs 5 97 102 0.823
9hrs-11hrs 5 101 106
Morethan12hrs 0 17 17

Numberoftrainingprogram

notattended 7 29 36
2-4programs 7 177 184 0.004
5-8programs 1 19 20
9-12programs 0 4 4

Since P value wasgreaterthan our
chosensignificantlevel(α=0.05)we
conclude thatthere is notenough
evidencetosuggestthatthereisan
association between number of
workinghoursandattitude.

SincePvaluewaslessthan0.05,we
conclude that there is enough
evidenceto
Suggestthatthereisanassociation
betweenfollowingvariables.
They are associations between
number of training program and
attitude,fieldexperienceandattitude.
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Discussion

Cross-sectionaldescriptivestudywas
conductedtoassessthecapacityof
Public Health Midwives in screening
post-partum depressionaspartofthe
nationalmaternity care program in
Matara district.Socio demographic
factors,workrelatedfactors,attitudes
ofpublichealthMidwivesonscreening
Post-Partum Depression were
assessed. Majority of respondents
48.8% (119)werebetween 50 years
and59years.

Theoverallattitudeswerefavourable
towards screening program but
considerable proportion were not
satisfied with the time consumption
screening PPD.Howeveralmostall
wereenthusiasticaboutgainingmore
knowledge and screening PPD.
Attitudetowardsrecordkeepingwas
notfavourable.Itisandalarmingissue
totheorganization.Attitudestowards
allocatedtimetobewithpostpartum
mothers in the clinics was not
favourable. Organization has to
considerwiththisissue.Accordingto
respondents attitude most suicidal
maternal deaths due to PPD are
potentiallyfavourable.

Recommendations

Therearegapsinattitudealthoughthe
overallattitudeissatisfactory.Giving
up-to-dateinformationandperiodical
in service training programmes
specifically aiming at Post-Partum
Depression willhelp fillthese gaps.
Capacity building in the form of
simulation exercises is of utmost
importance.
Limitations

SinceallthePublicHealthMidwives
havesimilareducationalbackground
andabletoreadwriteandrespond,a
Self-administered questionnaire was
morereliabletoensureconfidentiality
inassessment.Thequestionnairewas
distributed among participants
describingthebenefitofthestudyand
requestingthem to fillthem without
causing disturbance to theirroutine
work.Areasonabletimewasgivento
fillandreturnthequestionnaire.The
principal investigator visited MOH
offices on in services days and
monthly conference days to get
maximum participation.

ConflictofInterest

Authors declare that there is no
conflictofinterest.
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Abstract

Background:COVID-19pandemichas
affectedtheeconomyofteaplantation
sector and access to healthcare
servicesforotherdiseases.

Objective:Todescribetheimpactof
COVID-19 on the economy of tea
plantation owners in Balangoda,Sri
Lanka and its association with the
prevalence ofacute diseasesduring
thelockdownandaccesstohealthcare
services.

Method:Inthiscross-sectionalstudy,
85teaplantationownersbelongingto
aTeaEstateDevelopmentSocietyin
SriLanka,wereselectedusingsimple
random sampling.Datawascollected
usingself-administeredquestionnaire
consisting of participant’s

sociodemographicinformation,effect
of COVID-19 on economy, acute
diseasesanddifficultiesinaccessing
health care services during the
lockdown.
Results:Majority(n=47,56.0%)hada
positiveeffectoneconomy.Mosthad
common cold (n=19, 22.4%).
Statistically significant associations
were found between presence of
common cold (p=0.015), gastritis
(p=0.040) and negative effect of
COVID-19oneconomy.Amongthose
with acute diseases 90.5% (n=19)
faced difficulties in accessing
healthcare services during the
lockdown such as transportissues
(n=12, 57.1%), unavailability of
medicines (n=1, 4.8%), fear of
contractingCOVID-19(n=7,33.3%)and
inaccessibilityofhospitals(n=1,4.8%).
Transportwasthemajorproblem in
57.1% (n=12) of patients. Among
thosewithacutediseaseswhofaced
difficulties in accessing healthcare
services,63.2% (n=12)hadanegative
effectoneconomyduetoCOVID-19.
Statisticalsignificancewasobserved
between those with acute diseases
who faced transport issues and
negative effect of COVID-19 on
economy(p=0.032).

Conclusion:Even though majorityof
thosewithacutediseases,whofaced
difficulties in accessing healthcare
serviceshadapooreffectoneconomy
duetoCOVID-19,accesstohealthcare
intermsoflockdownsshouldbemade
moreoperative.

Keywords:COVID-19,teaplantation,
economy, health care services,
lockdown
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Introduction

COVID-19 is a highly transmissible
infectionwhichiscausedbythe2019
novelcoronavirus,SARS-CoV2.Ithas
become the fifth documented
pandemic since the 1918 flu
pandemic1. In December 2019,at
Wuhan, Hubei Province, China, a
clusterofcasesofpneumoniawere
reported. The symptoms of these
patients included fever,malaise,dry
cough and dyspnoea among others
andwasdiagnosedasviralpneumonia.
Itwastermedas“Wuhanpneumonia”
by the press because of its
geographical origin and nature of
symptoms.Thiswaslaterfoundoutto
beduetothenovelcoronavirus.The
firstrecorded case ofthe disease
outside China was confirmed in
Thailandon13thJanuary2020.The
disease was termed “COVID-19”on
12thFebruary2020bytheWHO.The
viruswasnamed“SARS-CoV-2”bythe
InternationalCommitteeonTaxonomy
ofViruses(ICTV).On11thMarch2020,
COVID-19 was characterized as a
pandemicbytheWHO2.

COVID-19isthecurrentglobalhealth
crisisandthegreatestchallengewe
are facing.Since its emergence in
Chinain2019,thevirushasspreadto
many countries around the world
includingSriLanka.Thefirstcaseof
theviruswasconfirmedinSriLanka
on27January2020,aftera44-year-old
Chinesewomanfrom HubeiProvince
inChinawasadmittedtotheNational
Institute ofInfectiousDiseases.The
firstlocalCOVID-19casewasreported
inSriLankaonMarch11th2020.

The pandemic has had a negative

impacton the economyaround the
world.Asoneofthemainexportsof
SriLanka,teaexportreducedby50.3%
in March 2020 compared to March
2019 due to COVID-19 outbreak
(authorbased on SriLanka export
development board) 3. So, it is
important to study the impact of
COVID-19ontheeconomyofthetea
plantationownersofSriLanka.

Low incomeisassociatedwith2.67
times more negative perception of
health4. The prevalence of acute
respiratoryinfectionsismoreinrural
areascomparedtourbanareasandis
associatedwithpooreconomy5.Thus,
itis necessary to study aboutthe
prevalence ofacute diseasesduring
the pandemic and to find its
associationwiththeeconomicimpact
ofCOVID-19.
Inadditiontoimmediatedirecthealth
impacts,accesstohealthcareservices
for other diseases too have been
affected.Thus,the objective ofthis
studywastodescribetheimpactof
COVID-19 on the economy of tea
plantation owners in Balangoda,Sri
Lanka and its association with the
prevalence ofacute diseasesduring
thelockdownandaccesstohealthcare
services.

Method

StudyDesignandsetting
This cross-sectional study was
conducted from November2020 to
January 2021, at Tea estates in
Balangoda,SriLanka.

Studyparticipants
Tea estate ownersbelonging to the
GalgodaEKAMUTHUSmallTeaEstate
DevelopmentSociety were selected.
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Alltheteaplantationownersoftea
estatesinBalangodaareawerelisted.
Alltheteaplantationsownersbelong
toaDevelopmentSociety.Therefore,
on thegroundsoffeasibility,itwas
decidedtorandomlytakeonegroupof
tea estate owners belonging to one
developmentsociety.Therefore,the
tea estate owners belonging to the
GalgodaEKAMUTHUSmallTeaEstate
Development Society of Balangoda
were selected. This Galgoda
EKAMUTHU Small Tea Estate
Development Society of Balangoda,
consists ofa listof93 tea estate
owners.Althoughthiswasusedasa
samplingframe,astherewere93tea
estateowners,allteaestateowners,
whofulfilledthe
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inclusion criteria ofbeing above 20
yearsofagewereselected.

Samplesize
Samplesizecalculationforthestudy
was computed using the following
formula by Lwanga & Lemeshow
(1991):n=Z2p(1–p)/d2.Thecritical
valuewassetat1.645corresponding
to 90% confidence level. Desired
precisionwassetat0.1%.Estimateof
the proportion of tea plantation
owners affected by COVID-19 was
considered as 50% (0.5). A final
sampleof74wasdeemedappropriate,
consideringpossiblenon-responders.

Studyinstrument
Aself-administeredquestionnairewas
used to collect sociodemographic
information,effectofCOVID-19onthe
economy, prevalence of acute
diseasesfrom MarchtoAugust2020
andproblemsinaccessinghealthcare
servicesduringthelockdown.
Theeffectoneconomywascalculated
as positive/negative based on the
change in average monthly sales,
income,expenses,marketprice and
numberofteaworkersfrom Marchto
August2020comparedto2019.The
prevalence ofacute diseasesduring
MarchtoAugust2020suchasasthma
exacerbation, common cold, food
poisoning,gastritis,dentalproblems
and snake bite were considered.
Problems in accessing healthcare
servicesduringthelockdowninthose
with acute diseases such as
inaccessibilityofhospitals,transport
issues,unavailabilityofmedicinesand
fear of contracting COVID-19 were
considered.

Method
Ethicalapprovalwas obtained from

theEthicsCommitteeoftheFacultyof
MedicalSciences,University of Sri
Jayewardenepura.Priortoproperdata
collection,thequestionnairewaspre
tested among tea plantation owners
from another set of selected tea
estatestoassesstheclarityofwords,
flow ofquestions,interpretation of
wordsandtheproblemsencountered
were discussed and finalalterations
weredonetothequestionnaire.The
questionnaires were distributed to
participantsalongwithaninformation
sheetexplaining the purpose ofthe
researchandinformedwrittenconsent
wasobtained.Participantswerealso
informedthatparticipationisvoluntary
and he/she may withdraw from
answering the questionnaire atany
possibletime.Allquestionnaireswere
collected in sealed envelopes and
collected into a closed box for
confidentiality.

Dataanalysis
Data was analysed using SPSS
software using descriptive statistics.
Gathereddatawasmanuallychecked
and data collection sheets were
checkedfordeficienciesandmistakes
onthecollectiondate.Alldatawas
managed using a database. The
change in average monthly sales,
income,expenses,marketprice and
numberofworkerswerecategorized
asincrease/decrease/nochange.The
effectofCOVID-19oneconomywas
categorizedaspositiveandnegative
effect,based on the totalscores
obtained.The mean was obtained
(4.73)andthosewhoscoredabovethe
mean were categorized ashaving a
Positive effect on economy. The
change in average monthly sales,
income,marketpriceandnumberof
tea workers were scored as 2 for



CURATIO

Vol.01, October 2022
16

“Increase”,1for“Nochange”andzero
for“Decrease”.Thechangeinaverage
monthlyexpenseswasscoredas2for
“Decrease”,1for“Nochange”andzero
for“Increase”.TheTotalscoregave
outof10.Datapertainingtotheabove
4sectionswasdescribedasfrequency
distributions.Chisquared testand
Fisher’sexacttestwereusedtotest
for association between qualitative
variables.
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Results
Outofthe93teaestateownersinvited
to participate,85 (91.3%) returned
completedquestionnaires.

Sociodemographicfactors
Thetablebelowshowsthe
sociodemographiccharacteristicsof
thestudypopulation.

Majorityofthestudypopulationwere
males(n=60,70.6%).Thepredominant
age group was between 51 and 65

years (n=30,35.3%). Most of the
participants were married (n=76,
89.4%).Inthestudypopulation,62.4%
(n=53)hadlessthan4membersinthe
family.Mostoftheparticipants(n=29,
34.9%)hadcompletedA/L.

Monthlyincomeof65.9%(n=56)ofthe
study population was below Rs
40000/=.Inthestudypopulation,91.8%
(n=78)had no additionalmeans of
income.

Table 1:Totalfrequency distribution of sociodemographic factors of study
population

Frequency(n=85) Percentage(%)
AgeGroups(years)

21-35 13 15.3
36-50 28 32.9
51-65 30 35.3
66-80 14 16.5

Gender
Male 60 70.6
Female 25 29.4

Maritalstatus
Unmarried 8 9.4
Married 76 89.4
Widow 1 1.2

No.offamilymembers
1-4 53 6̀2.4
5-8 32 37.6

EducationLevel*
BelowO/L 20 24.1
BelowA/L 25 30.1
A/L 29 34.9
Degree 9 10.8

Monthlyincome(Rupees)
Below40,000 56 65.9
40,000-45,000 9 10.6
45,001-50,000 11 12.9
Above50,000 9 10.6
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Othersourcesofincome
Farming 1 1.2
Employment 3 3.5
Business 2 2.4
Pension 1 1.2
None 78 91.8

*n=83,Missingdata=2
EffectofCOVID-19onEstateEconomy
in March to August 2020 when
comparedto2019

Thetablebelow showstheeffectof
COVID-19 on various parameters of
estateeconomyinMarchto August
2020whencomparedto2019among
theteaplantationowners.
Majorityofthestudypopulation(n=35,
41.7%) had no change in average
monthly sales. Most of the
participants(n=38,45.2%)experienced
a decrease in the average monthly
income.Around39participants(46.4%)
experienced an increase in average
monthly expenses. In the study

population,48.8% (n=41)reportedan
increaseintheaveragemarketpriceof
tea.Majorityofthestudypopulation
(n=48,57.1%)had no changeinthe
averagenumberofteaworkers.

The table below shows the overall
effectofCOVID-19onestateeconomy
whichhasbeencalculatedusingthe
change in average monthly sales,
income,expenditure,marketpriceand
numberoftea workersin March to
August2020whencomparedto2019.
Majorityofthestudypopulation(n=47,
56.0%)hadapositiveoveralleffecton
theestateeconomy.

Table 2:Totalfrequency distribution ofthe effectofCOVID-19 on various
parametersofestateeconomyamongthestudyparticipantsandoveralleffectof
COVID-19ontheestateeconomyofthestudyparticipants

Frequency(n=84) Percentage(%)
AveragemonthlysalesinMarchtoAugust2020comparedto2019

Decrease 31 36.9
Nochange 35 41.7
Increase 18 21.4

AveragemonthlyincomeinMarchtoAugust2020comparedto2019
Decrease 38 45.2
Nochange 19 22.6
Increase 27 32.1

AveragemonthlyexpensesinMarchtoAugust2020comparedto2019
Decrease 21 25.0
Nochange 24 28.6
Increase 39 46.4

AveragemarketpriceinMarchtoAugust2020comparedto2019
Decrease 10 11.9
Nochange 33 39.3
Increase 41 48.8
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Averageno.ofteaworkersinMarchtoAugust2020comparedto2019
Decrease 24 28.6
Nochange 48 57.1
Increase 12 14.3

OverallEffectofCOVID-19onestateeconomy*
NegativeEffect 37 44.0
PositiveEffect 47 56.0

*n=84,Missingdata=1
AssociationbetweenOverallEffectof
COVID-19 on Estate Economy and
PresenceofAcuteDiseases

Thetablebelowshowstheassociation
between the presence of acute
diseasesfrom MarchtoAugust2020
andtheoveralleffectofCOVID-19on
estateeconomy.

Outofthestudypopulation,21 had
acutediseasesfrom MarchtoAugust
2020 and majority of them (n=13,
61.9%)experiencedanegativeeffect
of COVID-19 on estate economy.

Majorityofthosewithcommoncold
(n=13,68.4%)experiencedanegative
effectofCOVID-19onestateeconomy,
with a statistically significant
difference (p=0.015). In the study
population,mostofthe7participants
who had gastritis (n=6, 85.7%)
experienced a negative effect on
estate economy due to COVID-19.
Therefore,a statistically significant
differencewasobservedbetweenthe
presenceofagastritisandtheoverall
effectonestateeconomy(p=0.040).

Table3:Associationbetweenthepresenceofacutediseasesfrom MarchtoAugust
2020andtheoveralleffectofCOVID-19ontheestateeconomyofteaplantation
owners

Negative
effecton

estate
economy

Positive
effecton

estate
economy

Total 2 df P

PresenceofAcutediseasesfrom MarchtoAugust2020

No
24(38.1%
)

39(61.9%
) 63(100.0%) 3.623

a 1 0.057

Yes
13(61.9%
) 8(38.1%) 21(100.0%)

Acutediseases

WithoutCommoncold
24(36.9%
)

41(63.1%
) 65(100.0%) 5.919

a 1
0.015

WithCommoncold
13(68.4%
) 6(31.6%) 19(100.0%)

Without Dental
Problems

35(43.2%
)

46(56.8%
) 81(100.0%)

0.580
*

WithDentalProblems 2(66.7%) 1(33.3%) 3(100.0%)
WithoutGastritis 31(40.3% 46(59.7% 77(100.0%) 0.040



CURATIO

Vol.01, October 2022
19

) )
*

WithGastritis 6(85.7%) 1(14.3%) 7(100.0%)
WithoutAsthma
exacerbation

37(44.0%
)

47(56.0%
) 84(100.0%)

WithAsthma
exacerbation 0 0 0

WithoutFoodPoisoning
37(44.0%
)

47(56.0%
) 84(100.0%)

WithFoodPoisoning 0 0 0

WithoutSnakebite
37(44.0%
)

47(56.0%
) 84(100.0%)

WithSnakebite 0 0 0
*Fishersexacttestpvalue
AssociationbetweenOveralleffectof
COVID-19 on Estate Economy and
problems in accessing healthcare
services

Thetablebelowshowstheassociation
betweentheproblemsencounteredin
patients with acute diseases during
thelockdownandtheoveralleffectof
COVID-19ontheestateeconomyof
teaplantationowners.
Amongthe19participantswithacute
diseases who faced problems in

accessinghealthcareservices,63.2%
(n=12)experiencedanegativeeffect
onestateeconomy.Whenconsidering
a subsample of those with acute
diseasesfrom MarchtoAugust2020,
83.3% (n=10) of those who faced
transportissueshadanegativeeffect
on estate economy.There was a
statisticalsignificancebetweenfacing
transportissuesandthosewhohada
negative effecton estate economy
(p=0.032).

Table4:Associationbetweentheproblemsencounteredinpatientswithacute
diseasesduringthelockdownandtheoveralleffectofCOVID-19ontheestate
economyofteaplantationowners

Problemsinthosewithacute
diseases

Negative
Effecton

estate
economy

Positive
Effecton

estate
economy

Total

Fishers
exact
testp
value

Facedproblemsinobtaining
medications/visitingthehospitals
duringthepandemic

No
0(0.0%) 1(100.0%

)
1(100.0%)

0.400
Yes 12(63.2%) 7(36.8%) 19(100.0%)

Problemsfacedbythosewithacute
diseases
NoTransportIssues 3(33.3%) 6(66.7%) 9(100.0%)

0.032
Facedtransportissues 10(83.3%) 2(16.7%) 12(100.0%)



CURATIO

Vol.01, October 2022
20

Obtainedmedicineswithno
issues

12(60.0%) 8(40.0%) 20(100.0%)
1.000

UnavailabilityofMedicines 1(100.0%) 0(0.0%) 1(100.0%)
NoFearofcontractingCOVID-
19

11(78.6%) 3(21.4%) 14(100.0%)
0.056

FearofcontractingCOVID-19 2(28.6%) 5(71.4%) 7(100.0%)
Hospitalfacilitiesavailable 12(60.0%) 8(40.0%) 20(100.0%)

1.000
UnavailabilityofHospitals 1(100.0%) 0(0.0%) 1(100.0%)

Discussion

Accordingtotheresearchdoneamong
the vegetable farmers in India over
80%offarmsreportedsomedeclinein
sales,andover20%offarmsreported
devastatingdeclines6.Pricereductions
were reported by 80% of farmers.
Theseresultsdifferfrom ourresearch.
Thismaybeduetoinformationbiasin
the research done in India,as a
telephonesurveywasusedtocollect
information.

InastudycarriedoutinAssam,40%of
people in India depend on tea
plantationindustryfortheirlivelihood
and werenegativelyaffected dueto
closure oftea industries during the
firstphase ofnationwide lockdown
imposed from 24th March 2020 to
14th April 2020. However,in our
research,majorityoftheteaplantation
ownersexperiencedapositiveoverall
effectofCOVID 19 on the estate
economy.A possiblereasonforthis
difference mightbe due to the Sri
Lankangovernmentgivingpermission
tocontinueworkintheteaplantation
sectorevenatlockdownareas.

In our research, majority of the
participantswithcommoncold(68.4%)
had a negative effect on estate
economy due to COVID-19,with a
statistically significant difference
(p=0.015).Possible reasons forthis

mayhavebeenpoorlivingconditions,
poorpersonalhygiene and financial
difficulties in practicing proper
preventivemeasures.Inanotherstudy
conducted in India, the overall
prevalence of acute respiratory
infectionswasfoundtobe52%.The
differenceinthepercentagemayhave
arisenasthestudyconductedinIndia
wasdonein2012.Thestudyfounda
significantassociationbetweenacute
respiratoryinfectionsandsocialclass
(p<0.001)similartoourresearch5.

Ourstudyshowedthatthemajorityof
the participants who had gastritis
(85.7%)experiencedanegativeeffect
onestateeconomyduetoCOVID-19,
with a statistically significant
difference (p=0.040).This mayhave
arisenduetoincreasedstressowing
to the poor economic state
experiencedbythestudyparticipants
during the pandemic, skipping of
mealsandirregulartimingofmealsas
aresultoffinancialdifficulties.Ina
studyconducted in WestCameroon,
the prevalence of gastritis due to
Helicobacter pylori infection was
43.4% with a statisticallysignificant
association with source ofincome7.
Eventhoughtheresultsaresimilarto
ourresearch findings,a significant
difference in the percentage can be
observed which may be due to
considering onlythose with gastritis
secondary to Helicobacter pylori
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infection,intheabovestudy.

InastudyconductedinNigeria,most
ofthepeoplewithacuteandchronic
diseaseshadtransportissuesdueto
lockdown(36.0%).Similarly,transport
problemswerethedomineeringissue
amongthosewithacutediseasesin
ourresearch8.
Ofthe participants 73.9% who had
chronic or acute illnesses had a
negative effecton income.This is
similartoourresearchanditwould
have contributed to the transport
issues that they faced during the
pandemic.

Dueto thenoveltyoftheCOVID-19
pandemic,no previous studies were
doneonourresearchtopictoreferto
whendesigningtheinstruments.The
samplesizewasconsiderablyreduced
as access to population with tea
plantationownerswasrestricteddue
totheprevailingCOVID-19pandemic
inSriLankaandcanbeconsideredas
the limitations ofourstudy.As the
participantshadtorecallthechanges
in average monthly sales,income,
expenses,marketpriceandnumberof
tea workers from March to August
2020comparedto2019,therecould
havebeenarecallbias.

Inconclusion,eventhoughmajorityof
thosewithacutediseases,whofaced
difficulties in accessing healthcare
serviceshadapooreffectoneconomy
duetoCOVID-19,accesstohealthcare
intermsoflockdownsshouldbemade
more operative.Since mostofthe
studyparticipantshadpoorknowledge
of COVID-19,we recommend that
awareness
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ofCOVID-19 should beimproved by
usingmassmedia.Asmajorityofthe
participants with diseases faced
difficulties in accessing healthcare
duringthepandemic,aneffortshould
be made to improve the healthcare
servicesprovidedtothem,especially
addressingthetransportissuesduring
thelockdown.
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Abstract

Background- Due to the COVID-19
pandemic in 2020 government
temporarily closed universities,
colleges and other educational
institutionsasaprecautiontostopthe
communityspreadofCOVID-19.Asa
result, online teaching was
commenced for the undergraduate
medicalstudentsofUniversityofSri
Jayewardenepuraasthiswastheonly
option available forcontinuation of
educationduringlockdownperiod.We
evaluatedtheeffectivenessofonline
teaching with regard to enhancing
knowledgeandcommunicationamong
finalyearmedicalstudents.Anonline
questionnaire based cross-sectional
studywasconductedinpostlockdown
period.

Results – One hundred finalyear
students (71.42% response rate)
participatedandallofthem strongly
agreed thatwebinars offerflexibility
and convenience.The simplicity of
online teaching was confirmed by
moststudents(90%)who havealso

havefoundittobeaveryusefuland
appropriate tool for their learning
needs and also has expanded the
access to medicaleducation.Most
(80%)preferredonlineteachingoverto
traditional face-to-face tutorial or
lectures and feltthatitwas more
efficientand provided a them more
comfortablelearningexperience.

Conclusions - This study has
demonstrated that focused online
teachingasaneffectivealternativein
enhancingmedicalstudents’teaching
for final year students. However
further improvements such as
improving thewidespread accessof
internet, providing free internet
connection,provision oflaptops of
tabletdeviceswithminimum costto
students,improved video and audio
qualities willensure this mode of
teachingtoremainaviablemethod.

Keywords:Covid-19pandemic,
Continuationofeducation,Finalyear
MedicalEducation,Electronicdevices
forteaching,Asiancountryeducation

Introduction

The COVID-19 (new corona viral
infection)wasfirstdetectedatHubei
provinceinChinahadspreadtomany
countriesandcontinentsasaglobal
pandemic3.As a result,the WHO
declaredaPublichealthEmergencyof
Internationalconcern (PHIC)on 30
January2020andaGlobalpandemic
on11Marchon2020byWorldHealth
Organization4,5,6.

The COVID-19 pandemic affected
economic states of many
governments including health and
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educationalsystemsworldwide3.Asa
resultmostgovernmentsaroundthe
world temporarily closed schools,
universities, colleges and other
educational institutions as a
precaution to stop the community
spreadofCOVID-191,3.Thissituation
hasimpactedon98.5percentofthe
world's student population
(approximately1.725billionlearners)
by7thofJune20201,7.
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School closures impact not only
students,teachers,andtheirfamilies
but have caused economic and
societalconsequences8,9 .Theimpact
was more severe for part of the
society, causing interruption of
learning, compromised nutrition,
childcare problems,and consequent
economiccrisis5,6.

TopreventsuchconsequencestheSri
Lankan governmenthad taken rapid
andstrongactionsfrom thebeginning
including closure of international
airport and total lock down. The
introductionoftheonlineteachingto
schools and universities was
consideredasanalternative10.

Universitiesprovidedunlimitedaccess
to online communication methods
suchasZoom whichwasgivenfreeas
thedatachargeswerewaivedoffby
theinternetprovidersinSriLanka.The
FacultyofMedicalSciencesUniversity
ofSriJayewardenepuramadeuseof
this opportunity and started using
onlinemethodstoteachthemedical
studentsforthefirsttimeinorderto
preventthe delayin completing the
medicalcourse and passing outas
doctors.

Methodology

DepartmentofMedicineofFacultyof
MedicalSciences,University of Sri
Jayewardenepura organized regular
teaching sessions forthe finalyear
medicalstudentsviaonlineteaching
onweekdaysduringthe3monthslock
downperiodfrom ApriltoJune2020.
Thesesessionsconsistedoflectures,
tutorials,discussionofmultiple-choice
questions and structured essay
questions in medicine which were

otherwiseconductedinthetraditional
facetofacemanner.
This novel teaching method was
introduced forthe firsttime in this
university as this was the only
teaching option available due to
countrywidelockdown.Duringthelast
weekofthisteaching,wesetoutto
evaluatetheseteachingsessions.No
incentiveswereofferedforcompleting
thequestionnaire,nordiditaffecttheir
attendance to the online teaching.
Studentsweretoldthatthepurposeof
the questionnaire-based evaluation
wasonlyforpurposeassessmentof
theoftheteachingsessionsview to
measureitsusefulnessandtoidentify
anyproblems thatmayneed to be
resolvedinthefuture.

Itwasa questionnairebased cross-
sectionalstudy.Inclusioncriteriawere
allfinalyear medicalstudents of
UniversityofSriJayewardenepurawho
attendedtheonlineteachingsession.
Thequestionnaireswereemailedout
viathemailinglistoffinalyearmedical
students.WeusedGoogleFormsas
our online questionnaire platform,
whichstoresdatainaGoogleSheets
encrypted database.Students were
given 1 week to complete the
questionnaire.

The questionnaire collected data on
student demographics, their broad
views and beliefs regarding online
teaching sessions ofdepartmentof
medicine and some aspects of
technicalqualitiesofonlineteaching
itself.A 5-pointpsychometric Likert
scale(1=stronglydisagree,goingup
to5=stronglyagree)wasusedinthis
questionnaire(Table2).

Results
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A totalof140 finalyearstudents
signed up for the online teaching
sessions which consisted lectures,
tutorialsandmultiple-choicequestion
discussions. Only 100 (71.42%
responserate)studentsfilledoutthe
feedbackquestionnaire.Seventy-three
(73%)werefemalesand72%attended
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morethan75% ofteachingsessions.
Eighty-two (82%)ofthose accessed
werefrom thewesternprovince.Own
devices were used by99 % ofthe
studentswhichincludedsmartphones
(62,62%),tablets (24%)and laptops
(12%).Fifty (50%) used their own
routers and 48% used smartphone
datatoaccesstheinternet.Thequality
of the internet connection was
perceived to be either good or
excellentfor69%ofrespondents.

Sixty-three (63%) of the students
strongly agreed and further 30%
agreedthatonlineteachingwaseasy
to useand93.9% statedthatonline
learningsessionswasusefulfortheir
learning. Furthermore 62% strongly
agreed and 27% agreed thatthese
sessions were enjoyable and they
(90%)wouldrecommendittoothers.
Seventy-seven (77%)stated theyare
more likely to participate if online
teachingsaretobecontinued.Ninety-
one(91%)ofthestudentssaidonline
teaching is more preferable over
traditional face-to-face teaching.
Seventy-five (75%) said its more
efficientthan the traditionalface-to-
facelearning.

Seventy-five(75%)ofthestudentsfelt
thatonline teaching helped them to
communicate more effectively with
theirpeers.Sixty (60%)agreed and
14% strongly agreed that online
teaching helped them to study
togetherwiththeirbatchmates.Eighty
-five(85%)ofthestudentsfelttheir
real social presence during these
onlineteachingclasses.Fifty-one(51%)
stronglyagreedand29% agreedthat
online teaching offers more
comfortable and provided a flexible
environmentthanthetraditionalface

tofaceteaching,Seventy-three(73%)
saidtheywereabletoparticipatemore
activelyandaskquestionsmorefreely
online teaching than the traditional
teachingsessions.

Nighty-seven (97% )ofstudents said
onlineteachingsessionswereeither
verygood (51%)orextremelygood
(46%). Sixty nine (69%) were
moderatelyorslightly satisfiedwith
theaudioquality,70%were satisfied
withthe videoqualityand 52% were
satisfiedwiththe screeningsharing
quality.

Studentsalso mentioned thatonline
teachinghelpedtoattendtheirclasses
remotely (89%), prepare for their
exams(89%),andmakeefficientuse
oftheirtimeandabletobeincontrol
of their learning (87%). Technical
difficulties in accessing and running
were encountered by 67% of the
students.

Discussion

Universitiesworldwideareundergoing
a transition from traditionalface to
face teaching to online or a
combination (blended)teaching1.As
theworldwasfacingapandemicof
COVID-19 many universities were
forcedtoshutdownindefinitelyand
forcing socialdistancing leaving the
studentsinachaoticsituation.Toour
knowledge,thisisthefirsttimethat
the online teaching(zoom)has been
usedastheonlyliveform ofteaching
program formedicalgraduatesinSr
Lankaduringthelockdownperiod.It
wasareallyachallengeastherewas
notmuchtimeandtechnicalexpertise
availabletosuddenlyimplementafull
online teaching. However, with a
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supportofthefacultyadministrative
authoritiesandtheenthusiasm ofthe
teachersandstudentswewereableto
startanonlinelearningprogram within
averyshortperiodoftime.Inthepast
clinicaltraining ofmedicalstudents,
onlyconsistedofface-to-faceclinical
teaching,tutorials,and lectures with
some learning materials such as
lecturesandhandoutsweremade
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available on Learning Management
System portalforonline access to
medical students. Most of the
studentsparticipatedinthisfirstlive
online medicine teaching sessions.
Although it was not compulsory
majorityhaveattendedover75%ofthe
total allocated teaching sessions.
Suchhighpercentageofparticipation
amidstthe chaotic situation in the
countrywhichwasinatotallockdown
state is very encouraging for the
academic staff and shows the
overwhelming enthusiasm of the
students and their appreciation
towardsthisnovelteachingprogram.
Furthermore,therewereproblemsof
internetaccessincertainregionsof
thecountrywherethestudentswere
living in theirhome during the lock
down.Observed usage of portable
devices such as hand phones and
tabletssuggestthatthelearninghas
become more flexible and can be
achieved whileonthemovewithout
sittinginaclassroom.

Thesimplicityofonlineteachingwas
confirmed by moststudents (90%)
whohavealsohavefoundittobea
veryusefuland appropriate toolfor
their learning needs and also has
expanded the access to medical
education. They believed these
sessionsoffered moreflexibilityand
convenienceinlearning,comparedto
traditional teaching. Further online
teachingisconsideredasausefultool
in widening the access to medical
education.

Almostallstudentsfoundusingonline
teaching really enjoyable and most
would also recommend to others.
Majority(77%)ofstudentswouldlike
to participate in online teaching

classes in the future even if the
traditional teachings recommence.
Furthermore,moststudents actually
prefer online teaching over the
traditionalteachingandfeltthatthis
helps them to communicate better
with each otherand also with their
teachers.Theseviewssuggeststhata
hybrideducationalsystem combining
bothfacetofaceandonlineteaching
isprobablythebestwayforward in
futuremedicaleducation.

Students believed that they can
communicate and collaborate more
effectively with theircolleagues via
online teaching methods and feel
moreoftheirsocialpresence(81%).
They also think online teaching
provides more relaxed,comfortable
and flexible environment than the
traditional teaching sessions.
Additionally, when compared to
traditionalteaching,theywereableto
participate more actively and ask
questionsmoreliberallyduringthese
sessions.

These 3 months online teaching
sessionsarrangedwithinaveryshort
periodwasgivenveryhighratingby
almostallstudentsaseitherextremely
good or very good. The overall
functional quality of the online
teaching has been satisfactory in
terms of audio video and screen
sharing qualities. We felt that
optionally switching off the video
function ofthe online teaching and
using mainly audio improved the
quality of online access with less
disruption and distortion of voice
quality.

However,the results ofthis survey
may notbe generalizable since the
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studysamplesizewassmallwhichis
an inherited limitation of cross-
sectionalstudies.TheMedicalfaculty
administrationensuredthattheonline
teachingwasaccessibletoalmostall
finalyearmedicalstudentsatnodata
cost.Thiswefeltwasanimportant
factorinthesuccessofthisprogram
asmanystudentsfinddifficulttopay
forthedatacost.Thetrendobserved
in the successive waves of the
pandemicsuggeststhatthissituation
oflockdownandprolongedclosureof
the universities are going to be a
commonoccurrenceinthefuture.As
suchthisform ofteachingwhichhas
beenshowntobe
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veryeffectiveandhighlyappreciated
isprobablyhasestablishedadefinite
placeinuniversityeducation.However
furtherimprovementinthetechnical
aspectofsoftwareandthehardware
isneededifonlineteachingclassesto
improve in the long term. Some
positive measures such as are
providing excellent quality internet
connectionanddeviceswithminimum
costto students willmake this a
success.
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Abstract

Background: Tea is the most
consumed beverage in the world
besides water,and SriLankan tea
whichisknownasCeylontea,isthe
world’sfinestteaandreportedtohave
anarrayofhealthbenefits.Although
antioxidantproperties ofSriLankan
lowgrownorthodoxOrangePekoe(OP)
grade black tea are scientifically

proven, its nitric oxide (NO) and
superoxide radical scavenging
activities (RSA)are notreported to
date.

Method:Thepresentstudyevaluated
NOandsuperoxideRSAofSriLankan
low grownorthodoxOP gradeblack
tea. Freeze-dried hot water tea
extractswereevaluatedforNO (7.81,
15.63,31.25,62.50,125.00µg/ml)and
superoxide (37.5,75.0,150.0,300.0,
600.0µg/ml)RSAusinginternationally
accepted high-throughput screening
assaysinvitro(n=3each).

Results:Hotwaterextractoforthodox
OPgradeblackteashowedbothNO
andsuperoxideRSAinaconcentration
-dependent manner. However,the
observed NO radical scavenging
activity (IC50: 7.47±0.01 µg/ml)was
significantlyhigh (p<0.05)compared
tothesuperoxideradicalscavenging
activity (IC50: 75.581.92 µg/ml).
Further, observed NO (IC50

rutin:17.62±0.01 µg/ml) and
superoxide(IC50 quercetin:17.62±0.01
µg/ml)RSAwerepotentandmoderate,
respectively, compared to the
referencedrugsusedinthisstudy.

Conclusion:OrthodoxOPgradeblack
tea possesses potent NO and
moderate superoxide radical
scavenging activity. This is the 1st

reportofNO andsuperoxideRSA of
orthodoxOPgradeblacktea.Further
studies should be conducted to
assessitspotentialuseinmanaging
oxidative stress associated with
chronicdiseases.

Keywords:Blacktea,nitricoxideand
superoxideradicalscavengingactivity,
OrangePekoetea,SriLankantea.
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Introduction

Tea is the mostwidely consumed
beverage in the world besides
water.1,2,3 SriLankan tea which is
knownastheCeylontea,istheworld’s
finesttea.1,2 Ithas high demand in
internationaltrade due to its aroma
andflavor.1,2,3 Atpresent,thecountry
produces a varietyoftea,including
blacktea,andSriLankaremainsasthe
secondmainblackteaexporterand
themainorthodoxblackteaexporter
intheworld.

Ceylonteaisreportedtohaveanarray
of beneficial pharmacological
properties, namely anti-diabetic,
antioxidant (Abeywickrama et al.,
2005),anti-bacterial(Ratnasooriya et
al.,2016),anti-fungal(Ratnasooriyaet
al.,2017),thrombolytic(Ratnasooriya
et al., 2008), anti-hyaluronidase
(Ratnasooriya et al., 2014), anti-
tyrosinase(Ratnasooriyaetal.,2014),
cholesterol micellization inhibitory
(Ratnasooriyaetal.,2015),pancreatic
lipase inhibitory(Ratnasooriya etal.,
2015),cholesterolesteraseinhibitory
(Ratnasooriya et al., 2015), anti-
inflammatory (Ratnasooriya and
Fernando, 2009), gastro protective
(Ratnasooriya and Fernando,2009),
gastriculcerhealing(Ratnasooriyaand
Fernando, 2009), anti-pyretic
(Ratnasooriyaetal.,2007),andanti-
nociceptive (Ratnasooriya and
Fernando,2011)activitiesinvariousin
vitro and in vivo models. Although
antioxidantproperties ofSriLankan
low grownorthodoxOP gradeblack
teaarescientificallyproven,itsnitric
oxide (NO) and superoxide radical
scavenging activities (RSA)are not
reportedtodate. Thepresentstudy

evaluatedNO andsuperoxideRSAof
SriLankan low grown orthodox OP
gradeblackteainvitro.

MaterialsandMethods

Samplecollection
The topmostimmature leaves and
unopenedbudsofCamelliasinensisL.
plucked from the plantation ofSt.
Joachim’s tea estate of the Tea
Research Institute, Hedallana,
Ratnapura,SriLanka(lowgrown)were
usedtoprocesstheOrthodoxOrange
Pekoegrade(OPgrade)blackteaby
orthodox-rotovanetechniqueatthetea
factory.

Chemicalsandreagents
Phenazine methosulfate (PMS),
nicotinamide adenine dinucleotide
(NADH),nitroblue tetrazolium (NBT),
sodium nitroprusside,sulfanilamide,
1% N-(1-Naphthyl)ethylenediamine
dihydrochloride,quercetin and rutin
were purchased from Sigma-Aldrich
(USA). Preparation ofbuffers and
other necessary solvents were
performedwiththeuseofanalytical
grade chemicals from Sigma-Aldrich
(USA).

Preparationofteabrew
Blackteabrewwasmadeaccordingto
the ISO standards (ISO 3103) by
adding2gofOPgradeblackteato
100mLofboilingwaterandallowedto
brew for5min. Then,theteabrew
was filtered and freeze dried. The
freeze-dried samples were used in
studying NO and superoxide RSA in
vitro.

Nitricoxideradicalscavengingactivity
TheNOradicalscavengingassaywas
carriedoutaccordingtothemethodof
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Andrade et al., 2005 with some
modifications using 96-well micro-
plates. Briefly,areactionvolumeof
100 µlcontaining 50 µlofdifferent
concentrations (7.81, 15.63, 31.25,
62.50,125.00µg/ml)ofCeylonblack
tea extracts, 10 mM sodium
nitroprusside in 0.1 M phosphate
bufferwereincubatedat25°C in96
wellmicroplatesfor120min.Afterthe
incubation period,equalamounts of
1% sulfanilamide and 1% N-(1-
Naphthyl)ethylenediamine
dihydrochloride were added to each
well,mixedandagainincubatedat25
0Cfor30min.Finally,
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absorbance readings were taken at
550 nm using a 96 wellmicroplate
reader(SpectraMaxPlus384,Molecular
Devices,USA).Rutinwasusedasthe
positive control. Results were
expressed as % inhibition and IC50

values.
NOradicalscavengingactivity(%)

=[(Ac-As)/Ac]*100
where,Ac is the absorbance ofthe
controlandAsistheabsorbanceofthe
sample.

Superoxideradicalscavengingactivity
The superoxide radical scavenging
activitywas performed according to
themethodofLiuandNg,2000with
some modifications using 96-well
microplates.Superoxideanionswere
generated in a non-enzymatic
phenazine methosulfate (PMS)-
nicotinamide adenine dinucleotide
(NADH),PMS-NADH system through
thereactionofPMS,NADHandoxygen.
Thegenerationofsuperoxideanions
was assayed by the reduction of
nitrobluetetrazolium (NBT).Reaction
volumeof200µlcontaining0.2mM
NADH,0.08 mM NBT and different
concentrations ofblacktea extracts
(37.5,75.0,150.0,300.0,600.0µg/ml)
in100mM phosphatebufferwerepre-
read at 560 nm using a 96 well
microplatereader(SpectraMaxPlus384,
MolecularDevices,USA).Then,0.008
mM ofPMSwereaddedandincubated
for10minatroom temperature(25
°C),and the absorbance readings

were taken at560 nm (n=3 each).
Quercetin was used as the positive
control.Resultswereexpressedas%
inhibitionandIC50values.
Superoxideradicalscavengingactivity

(%)=[(Ac-As)/Ac]*100
where,Ac is the absorbance ofthe
controlandAsistheabsorbanceofthe

sample.

Statisticalanalysis
Resultsarepresentedasmean±SD(n
= 3 each). Minitab version 16 was
usedinthestatisticalanalysisofdata.
One-wayanalysisofvariance(ANOVA)
wasusedinstatisticalanalysis.

Results

Nitric oxide and superoxide radical
scavengingactivities
NOandsuperoxideRSAofSriLankan
orthodoxOPgradeblackteaaregiven
inTables1,2and3. Resultsclearly
revealed thathotwater extractof
orthodox OP grade black tea
possesses both NO and superoxide
RSA in a concentration-dependent
manner. However, it showed
significantlyhigher(P<0.05)NOradical
scavenging activity (IC50: 7.47±0.01
µg/ml) than superoxide radical
scavengingactivity(IC50:131.18±10.9
µg/ml).Interestingly,theobservedNO,
andsuperoxideRSAwerepotentand
moderate,respectively,compared to
thereferencedrugsusedinthisstudy
studied (IC50: Rutin and Quercetin:
17.62±0.01 and 75.581.92 µg/ml,
respectively).

Discussion

Freeradicalsincludereactiveoxygen
species (ROS)and reactive nitrogen
species(RNS),whicharegeneratedin
living organisms by various
endogenous systems, exposure to
differentphysicochemicalconditions
and pathophysiologicalstates(Valko
etal.,2007).ROSincludefreeradical
species,namelyhydroxylradical(•OH),
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superoxide (O2
•−) and hydrogen peroxide.
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Table1:Dose-responserelationshipofOrangePekoe(OP)gradeSriLankanblack
teafornitricoxideradicalscavengingactivity

Concentration(µg/ml) %Inhibition

7.81 45.32±0.00
15.62 68.37±0.09
31.25 76.94±0.09
62.50 80.32±0.09
125.00 96.13±0.09

Datarepresentedasmean±SD(n=3each)

Table2:DoseresponserelationshipofOrangePekoe(OP)gradeSriLankanblack
teaforsuperoxideradicalscavengingactivity

Concentration(µg/ml) %Inhibition

37.5 16.64±4.02

75.0 39.23±4.17

150.0 51.25±1.42

300.0 78.17±3.80

600.0 81.37±2.62
Datarepresentedasmean±SD(n=3each)

Table3:IC50valuesofnitricoxideandsuperoxideradicalscavengingactivitiesof
OrangePekoe(OP)gradeSriLankanblacktea

Sample Nitricoxideradical
scavengingactivity

(IC50:µg/ml)

Superoxideradical
scavengingactivity

(IC50:µg/ml)

Orange Pekoe (OP)grade
SriLankanblacktea

7.47±0.01 131.18±10.9

Datarepresentedasmean±
(H2O2),whileRNSincludeNO andits
derivative,the peroxynitrite (ONOO−)
(Valkoetal.,2007).Amongthesefree
radicals, superoxide and NO are
consideredasimportantfreeradicals
generatedinlivingorganismsdueto
theirbeneficialand harmfuleffects
(Valkoetal.,2007).

Thefreeradicalsgenerated inlining
organisms are neutralized through
various mechanisms and maintain
radicalconcentration below harmful
level. However,whentheproduction
of free radicals exceeds its
neutralization process by the
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antioxidantdefencesystem,itleadsto
a condition widely known as the
‘oxidativestress’(Valkoetal.,2007).It
isnow verywellproventhatoxidative
stress causes to damage cellular
macromolecules leading to many
health hazards (Valko etal.,2007).
Thus,the consumption offood and
beverages having high antioxidant
propertiesviamultiplepathwaysmight
playavitalroleinalleviatingoxidative
stressinducedhealthhazards(Valko
et al., 2007). Tea is a widely
consumedbeverageintheworldnext
to water and has received much
attention due its beneficial
pharmacologicalattributes including
wide array of excellent antioxidant
properties (AnnualReport,SriLanka
TeaBoard,2017;KhanandMukhtar,
2013;ModderandAmarakooon,2002).
However,NOandsuperoxideRSAtea
especially black tea have notbeen
studiedtoagreaterextent.

In this study,SriLankan (Ceylon)
orthodox black tea was used as
currentlySriLankaisoneofthelargest
producersoforthodoxblackteainthe
world.Further,OPgradeblackteawas
usedasit’sacommerciallyimportant
orthodox black tea grade in the
country. Moreover,low grown OP
gradeteawasstudiedaslow grown
tearemainsasoneofthemaintea
growingregioninthecountry(Annual
Report,SriLanka Tea Board,2017).
Findingsofthepresentstudyclearly
showed that hot water extract of
orthodoxOP gradeCeylonblacktea
possessespotentNO (IC50:7.47±0.01
µg/ml)andmoderatesuperoxide(IC50:

131.18±10.9µg/ml)RSAcomparedto
the reference drugs (IC50:Rutin and
Quercetin:17.62±0.01and75.581.92
µg/mlrespectively)usedinthestudy.

Indeed,NO radicalscavengingability
of tea has been demonstrated
previouslyinfew studies(Padminiet
al.,2008;Tsaietal.,2007;Linetal.,
2006;ŁuczajandSkrzydlewska,2005;
Nakagawa and Yokozawa, 2002;
Paquayetal.,2000). The reported
studieshavebeenfocusedongreen
tea(Tsaietal.,2007;Linetal.,2006;
Nakagawa and Yokozawa, 2002;
Paquayetal.,2000),blacktea,flavored
blacktea(Padminietal.,2008;Łuczaj
and Skrzydlewska,2005;Nakagawa
and Yokozawa,2002;Paquayetal.,
2000)and herbalteas (Tsaietal.,
2007).Amongthesereportedstudies,
mostofthestudieshaveshownthat
NOscavengingactivityofblackteais
lesscomparedtogreentea(Linetal.,
2006;NakagawaandYokozawa,2002;
Paquayetal.,2000).Further,Tsaiet
al.,2007hasshownthatNOinhibitory
activityofgreenteaismuchgreater
than the studied herbalteas. The
loweractivityofblackteacomparedto
greenteahasbeenexplainedviathe
reduction in polyphenolic content
caused by fermentation (Lin etal.,
2006).However,NOinhibitoryactivity
ofCeylonOPgradeblackteaobserved
inthepresentismuchgreater(nearly
19-foldhighercomparedtogreentea)
thanNOinhibitoryactivityofgreentea
(IC50:144 µg/ml)and severalherbal
teas(IC50:200-730µg/ml)publishedby
Tsaietal.,2007 and blacktea and
blackteawithmint(IC50:45µg/mlat
highestactivity)publishedbyPadmini
etal.,2008.Comparisonoffindingsof
thepresentstudywiththerestofthe
reportedabovestatedstudiesmakes
quite difficult as presentation of
resultsisdifferentfrom thepresent
study.Itisreportedthatglobally80%
of tea manufactured annually is
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consumed as black tea (Lin etal.,
2006). Thus,observed potentNO
radical scavenging activity of Sri
LankanlowgrownOPgradeblacktea
definitelyaddvaluetoCeylonblacktea
intheinternationaltrade.

Additionally,superoxideradical
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scavengingactivityofSriLankanlow
grownOPgradeblackteasamplewas
moderately potentcompared to the
reference drug used in the present
study.However,theobservedactivity
was moderate compared to the
superoxideradicalscavengingactivity
oftea published by Padminietal.,
2008.

The NO and superoxide RSA oftea
including black tea have been
explainedviathepresenceofvarietyof
phenolic antioxidative compounds in
tea (Łuczajand Skrzydlewska,2005;
Nakagawa and Yokozawa, 2002;
Paquay et al.,2000). Catechins,
particularly Epigallocatechin gallate
(EGCG),Gallocatechin gallate (GCG)
and Epicatechin gallate (ECG) are
knowntobethemainconstituentsof
teathatareresponsibleforNO and
superoxide RSA (Nakagawa and
Yokozawa,2002;Paquayetal.,2000).
Thus,observed NO and superoxide
RSAofselectedCeylonteamightbe
due to the presence of such
antioxidative compounds in the tea
sample. However, the exact
compoundsandtheirmodeofactions
inmediatingNO andsuperoxideRSA
ofCeylonOPgradeblackteahaveto
be investigated in detailin future
research studies. Considering all,
enhancedconsumptionofSriLankan
low grownOPgradeblackteamight
beusefulinalleviatingoxidativestress
associatedchronicdiseases.

Conclusion

In conclusion,orthodox OP grade
blackteapossessespotentNO and
moderately potent superoxide RSA.
This is the 1st report of NO and
superoxideRSAoforthodoxOPgrade

blacktea.Furtherstudiesshould be
conductedtoassessitspotentialuse
in managing oxidative stress
associatedwithchronicdiseases.
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Abstract

Introduction: Lack of nutrition
awareness,poor eating habits and
increased availability of unhealthy
foodscontributeto thedevelopment
ofnon-communicablediseases(NCD).

Objective:To describedietaryhabits
and associated factors among
AdvancedlevelstudentsinCOVID-19
pandemic in Colombo district, Sri
Lanka.

Methods: A descriptive, cross-
sectionalstudywasconductedusing
convenientsamplingtechniqueamong
480 A’levelstudents using a self-
administeredquestionnaire.Three-day
dietary recallwas used to assess
dietary diversity using the food
pyramid and the Dietary Diversity
Score(DDS).Consumptionof≥4food
groups from the six main groups
mentionedintheFoodBasedDietary
Guidelines was considered as a

nutritionallyadequatediet.

BMIwascalculatedusingheightand
weightreportedbythestudentsand
GeneralHealthStatus(GHS)andwell-
being were evaluated using the
PedsQL3.0generalwell-beingmodule.
DatawereanalyzedusingIBM SPSS
V26.0.Pvalue<0.05wasconsidered
as significant.Chisquare testand
independentttestwereusedtofind
theassociations.

Results: Consumption of ≥3
vegetables was 67.5%,≥2 types of
fruitswas30.2% andconsumptionof
≥1proteins,dairyproductsandnuts
andseedsperdaywere71.7%,25.8%,
21.3% respectively.Highpercentage
of starchy food consumption was
reported (97.1%).According to the
DDS,thestudentswhohadconsumed
≥4typesoffoodwere50.6%.Students
who skipped breakfast≥1 time per
week (46.6%)was higherthan the
othertwomainmeals.Consumptionof
a nutritionally adequate diet was
significantly associated with the
generalwell-being.GHSandmonthly
incomeofthefamilyaresignificantly
associatedwithmealskipping.

Conclusions:Consumptionofavariety
offoodtypesandabalanceddietwas
low,althoughthenutritionaladequacy
was satisfactory. The association
betweenconsumptionofanutritionally
adequate dietand the generalwell-
beingwassignificant.

Introduction

Thenutritionalstatusofapopulation
determines the overallhealth status
whichultimatelyaffectsthehealthand
well-beingofasociety.
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According to the World Health
Organization(WHO)report2002,the
mostimportantrisk factors ofnon-
communicable diseases (NCDs)are
high blood pressure, high
concentrationsofcholesterolinblood,
inadequate intake of fruits and
vegetables,beingoverweightorobese,
physicalinactivityand tobacco use.1

Poorquality ofdiet,or unhealthy
dietaryhabits,isakeyriskfactorfor
the developmentofvarious chronic
diseases such as obesity,diabetes,
and cardiovascular diseases in
children and adolescent.2 A healthy
dietisonethatconsistsofabalanced
intakeoffruits,vegetables,fish,whole
grains,and otherfoods which are
knowntobebeneficialtohealth.

Adolescents become more
independent and have increased
access to food choices,apartfrom
those available at home as they
increasetheirsocialinteractionswith
peers and develop individualeating
habits.Thehealthofyoungpeopleis
critically linked to the health-related
behaviourstheychooseto adoptas
unhealthyhabitspickedupatthisage
generallypersistinadultlife.Therefore,
it is important to understand the
dietaryhabitsofadolescentsanditis
necessaryto do research to assess
thepresentsituationinthisarea.

Theaim ofthepresentstudywasto
describe the dietary habits during
COVID-19pandemicamongAdvanced
Levelstudents,inColombodistrict.It
was also ourintentto examine the
factorsassociatedwiththediet.

Methodology

A descriptive cross-sectionalstudy
was conducted using convenient
samplingtechnique(duetotheCOVID-

19 pandemic situation)among 480
GCEAdvancedLevelstudents(Grade
12and13)ofschoolsintheColombo
district.LocalAdvancedlevelstudents
irrespectiveofstudystream whowere
schooling,who intended to sitthe
AdvancedLevelexaminationin2021
and2022inSinhala,EnglishandTamil
mediumswereeligibletoparticipate.
ThestudentswhowerefacingLondon
Advanced leveland EDEXCEL were
excluded.

Thequestionnairewaspreparedasa
Googleform andthelinkwassharedin
socialmediagroupsoftuitionclasses
intheColombodistrictthatcouldbe
accessed by the researchers.
Advanced level students who are
membersofthesesiteswereinvitedto
participateinthestudytillthesample
numberwasachieved.
The questionnaire consisted of
sections on socio-demographic
factors and personal information,
skippingmeals,dietaryhistory,height,
andweighttocalculatetheBMIand
GHSandgeneralwell-being.

In this study,frequencies of meal
skipping perweek,three-daydietary
recallofwhattheyhadformainmeals
wereconsideredasreflectionoftheir
dietary habits. The students who
skippedoneormorethanonemeal
per week were considered as
individuals who skipped meals and
those who had consumed that
particularmealforallsevendayswere
consideredasneverskipped.

Followingmethodshadbeenusedto
determinewhetheranindividualhada
healthy and a nutritionally adequate
diet.
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1.TheFoodBasedDietaryGuidelines

AccordingtotheFoodBasedDietary
GuidelinesforSriLanka,sixtypesof
food had been used to determinea
balanceddiet.Consuming≥1portion
ofstarchy
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foods per meal and the daily
consumptionof≥3typesofvegetables,
≥2typesoffruits,atleastoneportion
ofproteins,dairyproducts,nuts,and
seedswereconsideredtodeterminea
balanceddiet.

2.DietaryDiversityScore

Consumption of ≥4 different food
groups was considered as a
nutritionallyadequatediet.

Heightand weightofan individual
wererequestedtocalculatetheBMI.
GHS has been assessed based on
PedsQL3.0Generalwell-beingmodule,
astandardandvalidatedquestionnaire
toanalyseGHSofadolescents.3

GHSwasevaluatedbyadirectsingle
question and the generalwell-being
was analyzed by six questions.
Responses were scored based on
PedsQL scoring material and the
percentageswerecalculatedtograde
thepopulationaccordingly.

Pretestingandpiloting
The data collection instrumentwas
pretested prior to the research.
Responseswerereliableandresponse
rate was satisfactory. Necessary
modificationsweremadeconsidering
thefeedbackbeforecommencingthe
study.

Studyimplementation
Participants were selected from the
settingentirelyonavoluntarybasis.
They were given all necessary
informationaboutthestudyandthe
goalsandmethodsofthestudywere
explained in the information sheet
provided to the participants. The
volunteershadtherighttowithdraw
from the study and refrain from

answering a particular question by
selectingthe“Idonotwishtoanswer”
optionatanytime.Weeklyreminders
wereprovideduntilthetargetsample
sizehadbeenachieved.
Dataanalysis
Dataentryandanalysisweredoneby
the investigators,by using the IBM
SPSSV.26.0.Questionnaireswerepre-
coded forthe convenience ofdata
entry.Allvariables were individually
checkedforrangechecksandrelevant
variables were cross tabulated to
checkforinconsistencies.Descriptive
statistics were presented as
percentages,mean and SD and the
inferentialstatistics were presented
usingchisquaretestforcategorical
variablesand independentttestfor
continuousdata.

Consentandassentoftheparticipants
Consent was obtained before
recruitment after providing details
aboutthestudy.Iftheparticipantwas
under18 years old,consentofthe
parents/guardianandtheassentofthe
participant was obtained. Overall
consent was obtained before
proceedingintoagecategorizationto
participateinthisresearch.

Privacyandconfidentiality
Noharm wasdonetotheparticipants
physically,mentally,orsociallyatany
pointoftheresearch.

Studyperiod
This studywas conducted foreight
months(October2020toJune2021).
Datawascollected in themonth of
January2021.

Results

Mostofthe students were in the
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Colomboeducationalzone,whichwas
74.9% ofthe totalstudypopulation.
ThemajoritywereSinhalese(n=470,
98.9%)andBuddhists(n=435,91.4%).
Femalepopulationwas325 (68.4%).
The majority (n=342,71.2%) were
learning Biological and Physical
sciences. Theincomeofthefamily
was between Rs 50,000-100.000 in
mostofthem(n=245,51%).



CURATIO

Vol.01, October 2022
38

The frequency of students who
skipped any main mealis given in
Table1.Lunchwasthemealskipped
by the least number of students
(n=175,36.8%).Frequencyofskipping
breakfastwas222(46.6%).

Table2representsthedietaryhabits
ofthestudypopulation.Thechoiceof
the six food groups was based on
FoodBasedDietaryGuidelinesforSri
Lanka.4Accordingtothat,sixtypesof
food had been used to determinea
balanced diet.In the presentstudy,
consuming one or more than one
portion ofstarchyfoods(permeal)
andconsumptionof≥3ofvegetables,
≥2 offruits,atleastone type of
proteins,dairy products,nuts,and
seedswasconsideredasabalanced
diet.

In the selected population, 466
students (97.1%)reported eating ≥1
portion ofstarchy foods permeal,
71.7%(n=344)reportedeatingatleast
one portion ofproteins (meat,fish,
poultry,eggs,andpulses)perdayand
67.5% (n=324)reported having ≥3
portionsofvegetablesperday.

Table3depictsthedietarydiversityof
thestudypopulation.Dietarydiversity
wasdefinedasthenumberofdifferent
foodsorfoodgroupsconsumedovera
given reference period.Food Based
DietaryGuidelinesandDDShadbeen
used to determine whether an
individual had a healthy and a
nutritionally adequate diet.5 The
participants were given a score
according to the consumption ofat
least one portion from each food
groupthattheyhadconsumedperday.
Therefore,one pointwas given for
each food group consumed perday

and the maximum score was six.
Consumptionoffourormorethanfour
groupsfrom thesixmainfoodgroups
inthefoodpyramidwasconsideredas
anutritionallyadequatedie.According
to the DDS,50.6% ofstudents had
consumedanutritionallyadequatediet.

Table 4 demonstrates the factors
associated with the nutritional
adequacyofdiet.The proportion of
femaleswhoconsumedanutritionally
adequate diet was higher
(n=171,52.6%) compared to males
(n=70,46.7%) (Table 4.1).A higher
tendencyofconsuminganutritionally
adequate dietby the students who
havehighincomecomparedtothelow
-income groups was observed,
Studentswho wereeducating inthe
biologicalsciencestream werehaving
a more nutritionally adequate diet
compared to otherstreams (56.1%)
Therewerenostatisticalsignificance
betweentheassociationofnutritional
adequacyofthedietwithgender,A/L
stream,incomenorBMI(p>0.05).

There was a statisticalsignificance
observedintheassociationbetween
nutritionaladequacyofthe dietand
thegeneralwell-being(p<0.05)(Table
4.2).Themeanvalueofgeneralwell-
being score was high (76.4)in the
students who were consuming a
nutritionallyadequatedietwhereasthe
studentswhowerenotconsuminga
nutritionallyadequatediethadscored
alowmeanvalueingeneralwell-being
score(70.2). 
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Table1:Frequencyofthestudentsskippingmeals(Perweek)

Mealskippingfrequency Breakfast Lunch Dinner

n % n % N %

Skipped one ormore than
onemeal

222 46.6 175 36.8 197 41.4

Neverskipped 254 53.4 301 63.2 279 58.6

Total 476 100.0 476 100.0 476 100.0

Missing/Studentswhodidnotwishtoanswer=4

Table2:Distributionofstudentsaccordingtotheirdietaryhabits(Perday)

Foodtype Adequate
foodconsumption

Inadequate food
consumption

N % N %

1Starchyfoods(≥1) 466 97.1 14 2.9

2Vegetables(≥3) 324 67.5 156 32.5

2Fruits(≥2) 145 30.2 335 69.8

2Proteins(≥1) 344 71.7 136 28.3

2Dairyproducts(≥1) 124 25.8 356 74.2

2Nutsandseeds(≥1) 102 21.3 378 78.8
1–per

Table3:DistributionofstudentsbasedontheDietaryDiversityScore

Nutritionaladequacy Frequency Percentage%

Nutritionallyadequate
GoodDietaryDiversityScore
(≥4foodgroups

243 50.6

Nutritionallyinadequate
PoorDietaryDiversityScore(<4foodgroups 237 49.4

Total 480 100.0

Meal2-per
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Table4:Factorsassociatedwiththenutritionaladequacyofdiet

Table4.1

Variable Nutritionally
adequatediet

Nutritionally
inadequatediet

Significance

n % n %

Gender(n=475)a
Male 70 46.7 80 53.3 x2=1.453df=1

p=0.228

Female 171 52.6 154 47.4

Income (in SL
rupees)
(n=480)

<50000 50 46.7 57 53.3 x2=0.985df=2
p=0.611

50000-100000 125 51.0 120 49.0

>100000 68 53.1 60 46.9

Subject stream
(n=480)

BiologicalScience 110 56.1 86 43.9 x2=4.112df=2
p=0.128

PhysicalScience 67 45.9 79 54.1

Others 66 47.8 72 52.2

\BMIkg/m2

(n=427)b
Underweight
<18.5

50 51.0 48 49.0 x2=1.689df=3
p=0.639

Normal
18.5-22.9

87 48.1 94 51.9

Overweight
23-24.9

33 52.4 30 47.6

Obese
>25

48 56.5 37 43.5

Missing/Studentswhodidnotwishtoanswer-a=5;b=5

Table4.2

Generalwellbeing

N Mean Standard
Deviation

Std.
Error
Mean

Significance

Diet
(n=480)

Nutritionally
adequate

243 76.4 17.3 1.11 p<0.001
t=3.736
df=3.731

Nutritionally
inadequate

237 70.2 19.2 1.25
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Table5:Factorsassociatewithmealskipping

Table5.1

Generalhealthstatus

n Mean Standard
Deviation

Std.
Error
Mean

Significance

Skipping
meals
(n=476)b

Breakfast
Neverskipped

254 44.2 21.1 1.32 p<0.001,
t=3.902
df=474

Skippedat
leastonemeal

222 36.5 21.9 1.48

Lunch
Neverskipped

301 42.4 21.8 1.26 p=0.015t=2.430
df=474

Skippedat
leastonemeal

175 37.4 21.6 1.63

Dinner
Neverskipped

279 43.5 21.3 1.28 p=0.001t=3.443
df=474

Skippedat
leastonemeal

197 36.5 21.9 1.56

Table5.2

Meals <50000Rs. 50 000 -
100000Rs.

>100000Rs. Significance

n % N % n %

Breakfast
(n=476)

Neverskipped 45 17.7 136 53.5 73 28.7 x2=6.544
df=2
p=0.038

Skipped at
least one
meal

61 27.5 106 47.7 55 24.8

Lunch
(n=476)

Neverskipped 58 19.3 165 54.8 78 25.9 x2=6.146
df=2
p=0.046Skipped at

least one
meal

48 27.4 77 44.0 50 28.6

Dinner
(n=476)

Neverskipped 57 20.4 146 52.3 76 27.2 x2=1.348
df=2
p=0.510

Skipped at
least
onemeal

49 24.9 96 48.7 52 26.4
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Factorsassociatedwithmealskipping
are represented by the Table 5.A
statistically significant association
was observed with GHS and meal
skippingofthestudents(pvaluesfor
allthree meals < 0.05)(Table 5.1).
Studentswhohadnotskippedmeals
had obtained higher mean general
health scores (44.2,42.4,43.5) in
comparison with the students who
skippedatleastonemealacrossthe
week(36.5,37.4,36.5).Therewasa
significant association of skipping
breakfastandlunchwiththemonthly
income levelof the family of the
student(p<0.05)(Table 5.2).There
wasnostatisticalsignificanceinthe
associationofdinnerskippingwiththe
income(p>0.05).

Discussion

Dietaryhabits
DuringtheCOVID-19pandemicdietary
habitswerenotablychanged dueto
lock downs. Our study indicates
dietary habits of Advanced level
students in Colombo district.
Respondents were asked aboutthe
frequencyofmeals theyconsumed,
andmeals skippedintheconsidered
week.Skippingbreakfastwashigher
thanothermealsandtheabsenceof
schoolsandchangeinthetimethey
wakeupcouldbethereasonsforthis.

More than 50% of students never
skipped any main meal. Skipping
breakfastwas also observed in the
cross-sectional study conducted
amongst adolescents aged 15-18
years from schools in Bahrain
regardingdietaryandlifestylehabits.6

Theyhaverecruited735studentsand
the results showed 55.9% skipped
breakfast.Thiscanbeduetodieting,
lackof timeandlow accessibilityto
food due to busy schedules in the
abovestudypopulation.

Ourstudyrevealedasatisfactorydaily
consumption ofvegetables,starchy
foods,andproteinswhilefruits,dairy
products and nuts and seeds have
consumedlesscommonly(Table2).
Similarresearchwasdoneondietary
andphysicalactivitypatternsofschool
childreninsevenschoolsinColombo
district.7Nutritionalstatus,dietaryand
physicalactivitypatternsof8-12aged
students was assessed. Socio-
economic standard was the main
factorthatmighthaveinfluencedthe
nutritional status and related
behaviourofthisstudypopulationas
wellasours.7

Anothercross-sectionalstudydoneon
dietaryhabitsof927schoolchildrenin
Mansoura,Egyptshowed89.6%,71%
and 58.9% of students consumed
rice/bread, plant protein and
vegetables,respectively.About64.6%
and19.6%ofstudentsconsumedfast
foods and carbonated drinks,
respectively.8 Allthe findingsexcept
fastfoodconsumption,aresimilarto
our study which could be due to
unavailability of fast-foods due to
travelrestrictionsinthepresentstudy
population.

Accordingtoourstudy,only23(4.8%)
studentsoutof480hadabalanced
diet.According to the DDS,only29
(6.0%)studentshadconsumedallsix
varietiesoffood.Astudydoneamong
Sri Lankan adults showed that a
substantial proportion does not
consume a balanced diet,which is
linkedwiththenutrition-relatedNCDs.9

Inourstudy,consumptionoffouror
more than four groups were
consideredasanutritionallyadequate
diet according to a previously
published study (5). Most of the
students (n=243,50.6%) were
consuming a nutritionally adequate
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diet.

AstudydoneamongSriLankanadults
showed relativelylow DDS valuesin
people who live in estate areas
comparedtourbanareas.Also,there
was a connection between higher
educationallevelandincreaseddietary
scores.10 The difference observed
betweenthereportedstudyandours
mightbeduetotheagedifferenceof
the populations,also most of the
participantsofourstudyhadabetter
socio-economicstatus.
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Factorsassociatedwiththenutritional
adequacyofdiet
Majorityoffemale students (52.6%)
were taking a nutritionally adequate
dietcomparedtomalesalthoughnot
statistically significant. A research
doneintheMaharagamaeducational
division,alsoobservedthatthefemale
students had healthy dietary habits
(n=181,52.2%) compared to males
(n=94,32.8%.11 Thereasonbehindthis
mightbefemalesaremoreconcerned
aboutthe nutritionalvalue whereas
males are concerned abouthaving
moreservingsoffood.

Anincreasingtendencyofconsuming
a nutritionally adequate diet by
students from high income families
compared to thelow-incomegroups
wasalsoobserved.Thatmightbedue
to availabilityoffood in households
eveninapandemicsituationandthe
affordabilityofvarioustypesoffood
items.Aforementionedresearchdone
inMaharagamaeducationalzonehad
foundthatknowledgeonNCDswas
associated with being a studentof
science stream (OR=3.3; 95% CI:
2.1–5.2).11 Also,inbiologicalscience
students were having a nutritionally
adequatedietcomparedtoothersand
their knowledge regarding nutrition
andhealthyfoodmighthaveaffected
this.

There was no association between
BMIandnutritionaladequacyofdiet.
However,aSriLankanstudydonewith
adults,had mentioned that obese
people (BMI≥25.0 kg/m2)had the
highest DDS and the BMI was
graduallyincreasingparalleltoDDS.10

In comparison,a study conducted
among children and adolescents in
Iranstatedthatinadequateintakeof
allselected food items,exceptfor
fruits,wasseenmoreinallBMIgroups,
whichwassimilartoourfindings.12

Generalwell-being ofthe population
represents the perception of
optimisticthoughtsaboutoneself.The
meanvalueofgeneralwell-beingscore
washigh(76.4)inthestudentswho
were consuming a nutritionally
adequate dietwhereas the students
who were not consuming a
nutritionallyadequatediethadscored
alowmeanvalueingeneralwell-being
score(70.2).Thereasonbehindthis
also mightbe the idea ofhaving a
nutritionallyadequatedietbringsthem
a positive perception on theirlives
comparedtoothers.

A significant association was
observedwithGHSandmealskipping
ofthestudents.Inourstudy,students
who had not skipped meals had
obtainedhighermeangeneralhealth
scores in comparison with the
students who skipped atleastone
mealacrosstheweek.

There was a statistically significant
association between skipping
breakfastandlunchandthemonthly
incomelevelofthefamily,although
thiswasnotobservedregardingdinner
skipping.

Conclusions

Consumptionofavarietyoffoodtypes
andabalanceddietwaslow,although
the nutritional adequacy was
satisfactory. The percentage of
studentswhoskippedbreakfastwas
higherthantheoneswhoskippedthe
othertwomainmeals.Thestudents
who were consuming a nutritionally
adequatediethadabettergeneralwell
-beingcomparedtotheothers.
The students who had notskipped
meals had obtained higher mean
generalhealth scores compared to
students who skipped atleastone
mealacrosstheweek andalso an
association between skipping
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breakfastandlunchandthemonthly
income level of the family was
observed.

Limitations

Sincethestudydesignwasdescriptive
cross sectional,causalitycannotbe
established.The causes behind the
behaviourcanonlybepostulatedas
they
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werenotinquiredinthestudy.Beinga
self-administered questionnaire,itis
possible that the findings were
affected by desirability to response
and recalling capacity. Quantitative
measures about calorie intake,
servingsand portion sizeswerenot
askedinthequestionnaire.
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Once a dead-body is referred for
forensic-pathological/medico-legal
examination,the forensic-pathologist
isexpectedtoexamineandrecordthe
scientificfindingsandreportthesame
inamethodeasilyunderstandableby
the legal professionals, other
stakeholders ofthe criminaljustice
system aswellasthegeneralpublic.1

Inadditionto conventionalmethods,
cutting-edge technologies could be
used appropriately to record and
illustrate the scientific data,making
them more understandable and
reproducible.Theconcept‘VIRTOPSY’
is an attempt to implement new
imaging techniques in radiology to
fulfil the above objectives.2 The
VIRTOPSY® projecthadbeenlaunched
intheyear2000byProfessorRichard
Dirnhofer of the University of
Bern, Switzerland.3 The term was
coined to eliminate the subjectivity
attached with the traditional term
‘autopsy’.Assuch,VIRTOPSY(orthe
‘virtual-autopsy’)ismeanttobeatool
for objective documentation and
analysisofphysicalfindings.Theterm
‘virtual’originatingfrom Latinmeans
‘useful’. ‘Autos’inGreekmeans‘by

oneself’and‘opsomei’meansto‘see
witheyes’. Thus,theword‘autopsy’
hasameaningof‘observingwithone’s
owneyes’.

Radiologicaltechniquesincluding CT
andMRIaretheprincipalsourcesof
extractionofinformationinVIRTOPSY.
Thoughforensicradiologyisasoldas
radiologyitself,use ofnew imaging
techniquesinforensicpathologyhas
becomepopularonlywithinthepast
fifty years. The first-recorded CT
imaging in forensics took place in
1977inafire-arm injurytothehead.4

Today, Multi-Slice Computerized
Tomography (MS-CT)and Magnetic
Resonance Imaging (MRI)are being
used in centres of excellence
including Victorian Institute of
Forensic Medicine (VIFM),Australia
andForensicPathologyUnitinOntario,
Canada.2D and 3D reconstructions,
magnifications and improvements in
contrastand resolutionareavailable
withthesetechniquesmakingthem far
superiorinreproducibility.[2]CT-guided
post-mortem angiography is an
extremely useful minimally-invasive
procedure enabling the diagnosis of
vascular lesions without interfering
withtheoriginalanatomyspeciallyin
sites which are difficult to be
demonstrated by dissection.5 In
contrasttoclinicalCTimaging,post-
mortem CTcanachievebetterimage-
qualitysinceexposuretoradiationis
notalimiting-factor.

Incorporation ofnewertechniques such as
photogrammetry, three-dimensional
surface scanning and robotics have
certainlyexpandedtheboundariesofvirtual
autopsy.A three-dimensionalmodelwith
naturalcolours could be reconstructed
using2Dphotographsobtainedindifferent
anglesbyphotogrammetry.Theaccuracy
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ofthe dimensions ofthis 3D modelis
enhanced by incorporation of optical
surface-scanning technique. In cases
wherethediagnosisismainlyhistologic,
minimally invasive image-guided biopsy
maybeused to obtain histopathological
evidence.Themostrecentadvancementof
virtualautopsyistheintegrationofrobotics
in autopsy techniques which is termed
‘VIRTOBOT’-amulti-taskedrobotdesigned
to perform optical surface-scans,
photogrammetry and even image-guided
post-mortem biopsies.6

Thus,via virtual-autopsy,one may
arrive atcause ofdeath and other
medico-legalopinionsina‘touch-free’
fashion evading an invasive autopsy
dissection.In itscutting-edge,entire
procedurewouldbefullyautomatedto
be regulated by a trained autopsy-
technician. The autopsy-pathologist
and the autopsy-radiologist (‘necro-
radiologist’)willbechieflyresponsible
for interpretation of such digitally-
collected data. Digital imaging
techniques are superiorin detecting
certainpathologicalentitiesincluding
airembolism,fractures,foreignbodies
andvascularpathologiescomparedto
traditionalautopsydissection. Early
ischaemicchanges,softtissuetrauma
(cerebral trauma in non-accidental
injuries in children) and cerebral
parenchymal pathologies are more
accurately visualized with MRI
compared to conventional
histopathologic methods.2 Virtual
autopsyinvariablyactsasamethodof
digitalstorage.Thereproducibilityof
datagreatlyeliminatessubjective-bias
andenhancestheeaseofobtaininga
second-opinionfrom acrosstheglobe.
It also allows a great research
potentialacrosstimeandgeographical
areasofthissmallworld.Easyaccess
to otherwise non-accessible sites,
minimaldisfiguration of the body,
culturalacceptanceandbio-safety(as
incasesofCOVIDandCJD)areother
advantages.1,2,3 Establishingafacility
withvirtual-autopsyisextremelycostly.
Inadditionto expensiveinstruments

and infra-structure, it also needs
specialized man-power including
autopsy-pathologistsandradiologists
well-aware of post-mortem imaging
artefactsandtrainedtechniciansand
soft-ware operators.Maintenance of
such unit and maintaining the
confidentialityandintegrityofdigital-
informationareotherchallenges.7 Yet,
onceestablished,therelativecostper
virtual-autopsywouldbesubstantially
lessthanforconventionalautopsy.In
complicatedcases,theaccuracyand
precisionoffindingsofvirtual-autopsy
would be much higher. Presently,
thesetechniquesareusedinseveral
high-endcentresofexcellenceinthe
world,thoughthisapproachisbeing
readilyincorporatedintotheirsystems
inmanyotherdevelopedandmiddle-
incomecountriestoday.

InSriLanka,accesstopost-mortem X-
rayaloneisaluxury.Extremelylimited
cases had been subject to post-
mortem CT scans.Currentlythereis
no single dedicated CT scanner
maintainedbyamedico-legalunitin
SriLanka.Withtheincreasingnumber
ofnaturaland traumatic cases and
emergence of new challenges
including COVID-19 pandemic, the
need of integration of forensic
radiologywithroutineautopsy-workis
imperative.
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