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Aims and Objectives:	The	aim	of	 the	study	was	 to	determine	the	knowledge	and	
practices	of	dental	and	oral	hygiene	(OH)	students	 related	 to	 the	 transmission	and	
prevention	of	the	hepatitis	B	virus	(HBV).
Methods:	 A	 cross-sectional	 analytical	 design	 was	 used	 and	 all	 dental	 and	 OH	
students	 registered	 at	 a	 university	 in	 Pretoria	 in	 2017	 were	 asked	 to	 participate.	
Students	 were	 classified	 as	 either	 clinical	 (senior	 students	 who	 were	 treating	
patients)	 or	 nonclinical	 (junior	 students	who	 had	 not	 yet	 started	 treating	 patients)	
depending	 on	 their	 year	 of	 study.	 A	 pretested,	 self-administered	 questionnaire	
consisting	of	16	closed-ended	and	4	open-ended	questions	relating	to	the	students’	
knowledge	and	practice	concerning	HBV	 infection	was	used.	Data	were	analyzed	
using	SPSS	version	23.	All	data	were	confidential	and	anonymity	was	ensured.
Results:	A	 total	 of	 292	 (78%)	 students	 agreed	 to	 participate,	 and	 of	 these,	 70%	
were	female.	The	average	age	was	21.78	years	(±2.7)	and	almost	two-thirds	(61%)	
were	 classified	 as	 clinical	 students.	A	 significant	 number	 of	 nonclinical	 students	
reported	 that	 the	 HBV	 could	 be	 transmitted	 through	 saliva	 (P	 <	 0.01),	 through	
shaking	 hands	 (P	 <	 0.01)	 and	 from	 sharing	 a	 toothbrush	 (P	 =	 0.02)	 with	 an	
infected	 person.	 Clinical	 students	 correctly	 reported	 that	 HBV	 could	 be	 spread	
during	 the	birth	process	 from	mother	 to	child	 (P	=	0.03).	A	significant	number	of	
nonclinical	 students	 stated	 that	 they	 would	 use	 antibiotics	 to	 prevent	 the	 spread	
of	 HBV	 infection	 (P	 <	 0.01).	 The	 majority	 of	 respondents	 (94%)	 stated	 that	
vaccinations	should	be	taken	to	prevent	infection	with	HBV	and	>90%	of	students	
reported	having	completed	the	vaccination	schedule.
Conclusion:	 Although	 both	 the	 knowledge	 on	 the	 virus	 and	 the	 modes	 of	
transmission	 were	 very	 good,	 more	 than	 half	 did	 not	 know	 that	 HBV	 infection	
can	be	transmitted	through	piercing	and	more	than	half	of	the	nonclinical	students	
wrongly	 reported	 that	 antibiotics	 can	 be	 used	 to	 prevent	 infection	 after	 exposure.	
The	vast	majority	were	vaccinated	against	HBV.
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Introduction

Hepatitis	 B	 (HB)	 infection,	 one	 of	 the	 most	
common	 causes	 of	 viral	 hepatitis,	 is	 caused	 by	 HB	

virus	 (HBV).[1]	 Infection	 by	HBV	 remains	 a	 global	 public	
health	problem	with	changing	epidemiology	due	to	several	
factors	 including	vaccination	policies	and	migration.[2]	 It	 is	
estimated	 that	 >600,000	 persons	 die	 each	 year	worldwide	
due	 to	 the	 acute	 or	 chronic	 consequences	 of	 HB.[3]	 South	
Africa	 had	 approximately	 2.5	 million	 people	 chronically	
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infected	with	the	disease	in	2013/2014,	and	this	could	have	
increased	drastically	over	the	past	5	years.[4]
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HBV	 is	 highly	 contagious	 and	 is	 between	 50	
and	 100	 times	 more	 infectious	 than	 the	 human	
immunodeficiency	 virus.[1]	 It	 is	 transmitted	 through	
blood,	 semen	 and	 vaginal	 and	 mucous	 fluids.	 People	
contract	 the	 virus	 through	 sexual	 contact,	 contaminated	
blood	 transfusions,	 unsafe	 use	 of	 needles,	 from	 mother	
to	child	at	birth,	close	household	contact	among	children	
in	early	childhood	centers,	needlestick	injuries	in	clinical	
environment	 and	 through	 sharing	 of	 personal	 aids	 such	
as	toothbrushes,	razors,	or	nail	clippers.[1,5]

Due	 to	 these	 routes	 of	 transmission,	HBV	 is	 recognized	
as	 a	 common	 occupational	 hazard	 for	 health-care	
workers.[3]	 Health	 workers	 are	 further	 at	 risk	 due	 to	 the	
nature	 of	 HBV	 which	 is	 able	 to	 survive	 in	 dried	 blood	
for	up	to	1	week.[6]

HBV	 infection	 can	 be	 prevented	 with	 the	 successful	
administration	 of	 the	 HBV	 vaccine.[7,8]	 Transmission	
of	 infection	 is	 rare	 among	 persons	 who	 have	 been	
immunized	 but	 may	 be	 as	 high	 as	 30%	 among	 those	
who	are	not	immunized.[9]	The	vaccine	was	introduced	in	
South	Africa	 in	1995	as	part	of	 the	National	Department	
of	Health	Expanded	Programme	on	Immunisation.[10]	The	
vaccine	is	available	to	all	health-care	personnel	including	
students	 at	 three	 intervals:	 first	 dosage	 soon	 after	
employment	 or	 registration	 as	 a	 health-care	 student,	
second	dose	a	month	later,	and	third	dose	6	months	after	
the	first	dose.[10]

All	dental	schools	in	South	Africa	offer	the	HBV	vaccine	
to	their	students	as	part	of	their	training	program	to	ensure	
immunization	 and	 hence	 prevention	 of	 HB	 infection.	
First-year	 dental	 and	 oral	 hygiene	 (OH)	 students	 are	
screened	 for	 HB	 surface	 antibody	 (anti-HBs),	 and	 those	
with	 a	 seroprotection	 rate	 of	 >10	 IU/ml	 are	 considered	
having	good	immunogenicity.[10]

Students	 who	 had	 not	 been	 previously	 vaccinated	 and	
those	 with	 low	 anti-HB	 geometric	 mean	 titers	 are	 then	
vaccinated	at	no	cost	by	the	University	Medical	Clinic.

Studies	 on	 the	 knowledge,	 attitude,	 and	 practice	 of	 oral	
health	 students	 on	 HBV	 infection	 have	 reported	 that	
students	should	be	provided	with	continuous	information	
on	 HBV	 infections.[1,11-14]	 These	 studies	 further	 reported	
that	there	was	a	lower	level	of	knowledge	among	1st-	and	
2nd-year	 students	 compared	 to	 final-year	 students.	 It	
was	 also	 generally	 found	 that	 although	 the	 students	
knew	 about	 the	 risk	 of	 infection	 if	 not	 vaccinated,	
not	 all	 students	 obtained	 the	 necessary	 vaccination	
schedules.[1,11-14]

It	 is	 imperative	 as	 a	 dental	 university	 to	 gauge	 the	
knowledge	 and	 practices	 of	 dental	 and	 OH	 students	
related	to	HBV.	No	similar	study	has	been	done	in	South	

Africa	 on	 dental	 and	 OH	 students,	 and	 the	 results	 will	
assist	 in	 the	 curriculum	 development	 and	 teaching	 of	
these	students.

The	 aim	 of	 this	 study	was	 to	 assess	 the	 knowledge	 and	
practice	patterns	 in	 relation	 to	HBV	and	 its	 transmission	
among	dental	and	OH	students	at	a	university	in	Pretoria.

Methods
A	 cross-sectional	 analytical	 study	 was	 conducted	 on	
undergraduate	dental	and	oral	hygiene	students	registered	
at	 a	 Pretoria	Dental	University	 during	 2017.	There	were	
a	total	of	372	(328	dental	and	44	OH)	students	registered	
in	 2017,	 and	 all	 of	 them	 were	 invited	 to	 participate.	
Students	 were	 informed	 about	 the	 aims	 and	 rationale	
of	 the	 study,	 and	written	 consent	 was	 obtained	 from	 all	
of	 those	 who	 participated.	 The	 students	 were	 allowed	
to	 withdraw	 from	 the	 study	 at	 any	 time	 without	 any	
repercussions.	 Students	 were	 divided	 into	 clinical	 (3rd-,	
4th-,	 and	 5th-year	 dental	 and	 2nd-	 and	 3rd-year	 OH	
students)	 and	 nonclinical	 (1st-	 and	 2nd-year	 dental	 and	
1st-year	 OH	 students).	 A	 student	 was	 considered	 to	
be	 “clinical”	 if	 they	 were	 directly	 involved	 in	 patient	
treatment	and	“nonclinical”	if	they	were	not.	A	pretested,	
modified,	 self-administered	 anonymous	 questionnaire	
was	used	to	collect	information	on	the	sociodemographic	
characteristics,	 knowledge,	 and	 practice	 patterns	 of	 the	
students	with	regard	to	HB	infection.[14]	The	questionnaire	
comprised	 three	 domains;	 knowledge	 which	 contained	
8	 questions,	 mode	 of	 transmission	 (10	 questions)	 and	
attitudes	 and	 practices	 (8	 questions).	 Correct	 answers	
received	 two	points	while	 incorrect	answers	were	scored	
as	 zero	 points.	 The	 scores	 were	 then	 added	 to	 obtain	 a	
domain	score.

The	 collected	data	was	 analyzed	using	Statistical	 Package	
for	 the	 Social	 Sciences	 (SPSS)	 version	 23	 (Armonk,	
NY:	 IBM	 Corp).	 Quantitative	 variables	 were	 summarized	
as	 proportions,	 frequencies,	 mean	 with	 their	 standard	
deviations,	 range,	 and	 percentages.	 Chi-square	 test	 was	
used	to	determine	the	association	between	the	variables,	and	
the	 level	 of	 significance	was	 set	 at P <	0.05.	All	 data	was	
confidential,	 and	 anonymity	was	 ensured.	 Ethical	 approval	
was	 obtained	 from	 the	 University	 of	 Pretoria,	 Faculty	 of	
Health	 Sciences	 Ethics	 Committee	 (Reference	 Number:	
356/2017).

Results
A	total	of	292	(78%)	of	the	372	registered	undergraduate	
students	participated	in	the	study.	There	were	177	(61%)	
clinical	 and	 115	 (39%)	 nonclinical	 students.	 Of	 these,	
193	 (70%)	 were	 female,	 and	 the	 average	 age	 was	
21.78	years	(18–33;	±2.7).	There	were	253	(87%)	dental	
and	39	(13%)	OH	students.
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The	mean	overall	knowledge	domain	scores	ranged	from	
8	 (50%)	 to	 16	 (100%)	 with	 the	 vast	 majority	 (92%)	
achieving	 a	 score	 of	 >80%.	 There	 were	 no	 significant	
differences	 between	 the	 mean	 knowledge	 scores	 and	
gender	and	course	of	study.

However,	there	were	differences	between	some	responses	
and	 the	clinical	 status	as	shown	 in	Table	1.	A	significant	
number	 of	 nonclinical	 students	 knew	 that	 HBV	 can	 be	
transmitted	 through	 saliva	 (P	 <	 0.01)	 and	 a	 significant	
number	 of	 clinical	 students	 reported	 that	 dentists	
routinely	experience	needlestick	injuries	(P	=	0.02).

The	mean	scores	for	the	modes	of	transmission	domain	
were	 also	 relatively	 high.	More	 than	 two-thirds	 (69%)	
of	the	respondents	achieved	a	score	of	>80%,	and	there	
were	 no	 significant	 differences	 between	 the	 genders	
and	 the	course	of	 study.	However,	 the	clinical	 students	
had	 a	 significantly	 higher	mean	 score	 compared	 to	 the	
nonclinical	 students	 (P	 =	 0.01)	 which	 indicated	 that	
their	 levels	 of	 knowledge	 on	 modes	 of	 transmission	
were	 better	 than	 the	 nonclinical	 students.	A	 significant	
number	 of	 nonclinical	 students	 incorrectly	 stated	 that	
HBV	 could	 be	 spread	 through	 shaking	 hands	 with	
an	 infected	 person	 (P	 <	 0.01)	 and	 through	 coughing	
or	 sneezing	 (P	 =	 0.04)	 [Table	 2].	 More	 nonclinical	
students	 correctly	 reported	 that	 HBV	 could	 be	
spread	 from	 sharing	 a	 toothbrush	 with	 an	 infected	
person	 (P	 =	 0.02)	 while	 more	 clinical	 students	 were	
aware	 that	 HBV	 could	 be	 spread	 during	 the	 birth	
process	(P	=	0.03)	[Table	2].

Regarding	 the	 practices	 employed	 by	 students	 in	
preventing	 the	 spread	 of	 HBV	 infection,	 most	 of	 them	
reported	 to	 use	 universal	 personal	 protective	 equipment	
such	 as	 gloves	 and	 masks	 [Table	 3].	 A	 significant	
number	 of	 nonclinical	 students	 incorrectly	 stated	 that	
they	 would	 use	 antibiotics	 to	 prevent	 the	 spread	 of	
HBV	 infection	 (P	 <	 0.01).	 The	 vast	 majority	 of	 all	
respondents	 (94%)	 stated	 that	 vaccinations	 should	 be	
taken	to	prevent	infection	with	HBV.

In	the	open-ended	section,	students	reported	that	sterilization	
of	instruments	(9%)	and	incineration	of	needles	(11%)	could	
be	used	in	the	prevention	of	HBV	infection.

Regarding	the	screening	for	the	HBV	antibodies	(anti-HBs),	
225	 (80%)	 students	 admitted	 to	 be	 screened	 before	
vaccination,	 37	 (12%)	 students	 were	 not	 screened,	
and	 13	 (5%)	 could	 not	 recall	 being	 screened.	 A	 total	
of	 256	 (92%)	 students	 reported	 having	 completed	 the	
vaccination	 schedule,	 14	 (5%)	 stated	 that	 they	 did	 not	
complete	 the	 schedule,	 and	 8	 (3%)	 could	 not	 recall	
whether	 they	 did	 or	 did	 not	 complete	 the	 entire	 schedule.	
The	 vast	 majority	 of	 both	 clinical	 (94%)	 and	 nonclinical	
students	 (88%)	 reported	 that	 they	 had	 completed	 the	
vaccination	schedule.

Discussion
Similar	 to	 other	 studies,	 the	 majority	 of	 respondents	
had	 an	 acceptable	 level	 of	 knowledge	 and	 displayed	
acceptable	 practices	 in	 relation	 to	 the	 prevention	 of	
the	 spread	 of	 HBV.[14,15]	 The	 clinical	 students	 had	 a	
significantly	 higher	 mean	 score,	 and	 this	 could	 be	 due	
to	 their	 exposure	 to	 patients	 in	 the	 clinical	 setting,	 the	
lectures	 received	 in	pathology	 and	microbiology	 and	 the	
time	 spent	 interacting	 with	 	 supervisors	 during	 clinical	
sessions.	The	majority	(72%)	of	the	students	reported	that	
HBV	transmission	can	occur	 through	saliva	and	this	was	
similar	 to	 other	 studies.[14,16,17]	 Interestingly,	 nonclinical	
students	were	more	aware	that	HBV	could	be	transmitted	
through	 saliva	 compared	 to	 clinical	 students.	This	 could	
be	due	to	the	fact	that	the	lectures	on	HBV	are	offered	in	
the	2nd	 and	3rd	 year,	 and	 as	 a	 result,	 the	 clinical	 students	
may	 have	 forgotten	 this	 and	 were	 unaware	 of	 the	
different	modes	of	transmission.

Not	 surprisingly,	 clinical	 students	 were	 more	 aware	 of	
needlestick	 injuries	 compared	 to	 nonclinical	 as	 they	
were	 treating	patients	 and	 either	 experienced	needlestick	
injuries	 or	 were	 reminded	 on	 the	 protocol	 to	 follow	 in	
the	event	of	a	needlestick	injury.

A	 significant	 number	 of	 nonclinical	 students	 incorrectly	
perceived	 that	 HBV	 could	 be	 spread	 through	 shaking	
hands	 with	 an	 infected	 person	 (P	 <	 0.01)	 and	 through	
coughing	or	sneezing	(P	=	0.04).	The	nonclinical	students,	
therefore,	 implied	 that	 HBV	 can	 be	 transmitted	 through	
casual	contact	which	is	incorrect.[18]	This	could	be	due	to	
the	 fact	 that	 perhaps	 these	 aspects	 were	 not	 covered	 in	

Table 1: Significant differences between clinical and nonclinical students’ knowledge regarding hepatitis B virus
Questions Response Nonclinical, n (%) Clinical, n (%) Total, n (%) P**
Can	HBV	be	transmitted	through	
saliva?

Yes 89	(77) 120	(68) 209	(72) <0.01*
No 11	(10) 43	(24) 54	(18)
Don’t	know 15	(13) 14	(8) 29	(10)

Do	dentists	routinely	experience	
needlestick	injuries?

Yes 73	(64) 139	(78) 212	(73) 0.02*
No 28	(24) 24	(14) 52	(18)
Don’t	know 14	(12) 14	(8) 28	(9)

*Significant,	**Chi-square	test.	HBV=Hepatitis	B	virus
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the	 junior	 years,	 but	 once	 students	 entered	 into	 clinics,	
practical	 and	 relevant	 information	was	 shared.	This	was	
confirmed	 by	 the	 positive	 results	 obtained	 from	 clinical	
students	 who	 reported	 that	 HBV	 could	 be	 spread	 by	
sharing	 a	 toothbrush	with	 an	 infected	 person	 (P	 =	 0.02)	
and	during	the	birth	process	(P	=	0.03).

Basic	 infection	 control	 practices	 include	 the	 use	 of	
physical	 barriers	 such	 as	 masks	 and	 gloves	 to	 prevent	
infections.	 Almost	 all	 of	 the	 students	 (88%)	 reported	
that	 the	 wearing	 of	 gloves	 and	 masks	 could	 prevent	
the	 spread	 of	 HBV.	 More	 information	 should	 be	 given	
to	 students	 regarding	 the	 modes	 of	 transmission	 and	
the	 means	 of	 preventing	 the	 spread	 of	 this	 disease	 to	
improve	 their	 knowledge	 on	 the	 prevention	 of	 this	
disease.

More	 than	 half	 of	 nonclinical	 students	 (57%)	 wrongly	
reported	 that	 antibiotics	 could	 be	 used	 to	 prevent	
HBV	 infection	 after	 exposure.	 Studies	 report	 that	 the	
prophylaxis	 depends	 on	whether	 a	 person	 has	 had	 prior	
vaccination	or	not	but	in	all	cases,	HB	immune	globulin	
is	 given	 followed	by	normal	vaccinations	 in	 the	 case	of	
those	who	were	never	vaccinated.[19]

Based	 on	 these	 findings,	 it	 is	 clear	 that	 although	 the	
students	 achieved	 high	 scores,	 there	 were	 still	 gaps	 in	
their	knowledge	and	as	a	result,	some	of	them	answered	
incorrectly.

The	 fact	 that	 80%	 of	 students	 were	 screened	 for	 HBV	
antibodies	 (anti-HBs)	 showed	 that	 the	 dental	 school	
has	 a	 working	 policy	 in	 administering	 the	 vaccine.	
Although	 vaccination	 is	 compulsory,	 students	 were	
not	 being	 followed	 up	 to	 ensure	 that	 they	 had	 received	
all	 the	 vaccinations.	 It	 was	 comforting	 to	 note	 that	
92%	 reported	 to	 have	 taken	 the	 HBV	 vaccine	 and	 that	
clinical	 (94%)	 and	 nonclinical	 students	 (88%)	 reported	
to	 have	 completed	 the	 vaccination	 schedule.	 This	 was	
much	 higher	 compared	 to	 a	 similar	 study	 done	 in	 India	
which	reported	only	45%	of	dental	 students	having	been	
vaccinated.[13]

limitationS

Due	 to	 ethical	 reasons,	 no	 blood	 samples	 were	 drawn,	
and	 as	 a	 result,	 the	 antibody	 titer	 was	 not	 confirmed.	
Hence,	 the	students’	response	regarding	their	vaccination	
status	could	not	be	verified.

Conclusion
Although	 both	 the	 knowledge	 on	 the	 virus	 and	 the	
modes	 of	 transmission	 were	 acceptable,	 more	 than	 half	
did	 not	 know	 that	 HBV	 infection	 can	 be	 transmitted	
through	 piercing	 and	 more	 than	 half	 of	 the	 nonclinical	
students	wrongly	 reported	 that	antibiotics	can	be	used	 to	
prevent	 infection	 after	 exposure.	The	 vast	majority	were	
vaccinated	against	HBV.

Table 2: Significant differences between clinical and nonclinical students’ regarding hepatitis B virus transmission
Can HBV be transmitted by Response Nonclinical, n (%) Clinical, n (%) Total, n (%) P**
Shaking	hand	with	infected	person Yes 18	(16) 10	(6) 28	(10) <0.01*

No 80	(70) 145	(84) 225	(78)
Don’t	know 17	(14) 18	(10) 35	(12)

Sharing	toothbrushes	with	an	infected	person Yes 86	(75) 113	(65) 199	(69) 0.02*
No 17	(15) 49	(28) 66	(23)
Don’t	know 12	(10) 11	(7) 23	(8)

Coughing	or	sneezing Yes 68	(59) 87	(50) 155	(54) 0.04*
No 28	(24) 66	(38) 94	(33)
Don’t	know 19	(17) 20	(12) 39	(13)

From	mother	to	child	during	delivery Yes 75	(65) 137	(79) 212	(74) 0.03*
No 18	(16) 15	(9) 33	(11)
Don’t	know 22	(29) 21	(12) 43	(15)

*Significant,	**Chi-square	test.	HBV=Hepatitis	B	virus

Table 3: Difference between clinical and nonclinical students’ responses regarding the prevention of hepatitis B virus 
infection

Can HBV be prevented by the following Answer Nonclinical, n (%) Clinical, n (%) Total, n (%) P**
Wearing	of	gloves	and	masks Yes 98	(85) 150	(90) 248	(88) 0.32
Adequate	disposal	of	gloves Yes 88	(77) 128	(77) 216	(77) 0.92
Use	of	antibiotics	after	exposure Yes 65	(57) 25	(15) 90	(32) <0.01*
Vaccination Yes 106	(93) 152	(95) 265	(94) 0.42
Use	of	multivitamins Yes 22	(19) 20	(12) 42	(15) 0.09
*Significant,	**Chi-square	test.	HBV=Hepatitis	B	virus
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recommendationS

The	 above	 findings	 highlight	 the	 necessity	 of	
continuous	information	on	HBV	infection	and	infection	
control	 policies.	 It	 is	 recommended	 that	 training	
at	 the	 beginning	 of	 each	 academic	 year	 might	 be	
more	 effective	 in	 ensuring	 their	 level	 of	 knowledge	
remains	 high.	 It	 might	 even	 be	 helpful	 to	 assess	 the	
knowledge	 of	 students	 regarding	 infection	 control,	
spread	of	diseases	and	methods	of	prevention	annually.	
A	 strategy	 should	 be	 executed	 to	 ensure	 that	 all	 the	
required	 vaccinations	 are	 completed	 for	 all	 students	
joining	the	dental	school.
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