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Abstract
Prevention of sexually transmitted diseases (STDs) is critical. Despite developing treatment and prevention programs, sexually 
transmitted infections (STIs) are essential in developing acute and chronic diseases. Because “eHealth” (electronic-Health) has 
excellent potential for disseminating health information to the public regarding STDs, we aimed to identify and review all published 
articles focusing on preventing STIs. After constructing the design and answering population, intervention, comparison, and outcome 
questions, two authors conducted a systematic literature search in four online databases in January 2022. The screening process 
and data extraction were conducted by two authors independently, and then, a quality assessment was performed. After removing 
duplicates, and two rounds of shortlisting, 16 articles were included for data extraction out of 5113 entries. Included studies were of 
different designs and assessed six preventive outcomes categories, with condom use being the most frequent result among studies. 
We also extracted implementation outcomes and reviewed them. Included studies with 13,137 participants have provided reasonable 
evidence of the effectiveness of different types of eHealth in improving STI prevention interventions. Although this systematic review 
was not without limitations, it can no longer be ignored that eHealth modes offer many opportunities to prevent STDs, especially 
among the young population.
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Introduction
infectious	 agents	 are	 the	most	 important	 cause	 of	 health	
problems	 in	 couples.	More	 than	 30	 different	 bacteria,	
viruses,	 and	 parasites	 are	 transmitted	 through	 sexual	
contact.[1]	 Estimations	 suggest	 that	 among	 persons	
aged	 15–49	 years,	 there	 is	 an	 annual	 rate	 of	 about	
357	million	 new	 curable	 cases	 of	 sexually	 transmitted	
infections	 (STIs)	 worldwide.	 The	 rate	 is	 similar	 for	
viral	 infections,	 with	 an	 estimated	 417	million	 people	
infected.[2]	The	 estimated	number	 of	 new	cases	 of	 sexually	
transmitted	 diseases	 (STDs)	 in	 a	 day	 is	 about	 1	million	
worldwide.	Control	 of	 STDs	 and	 education	 are	 critical.[3‑5]	
STDs	 are	 caused	 by	microorganisms	 found	 in	 the	male	
and	 female	 genitalia.	 They	 can	 often	 be	 asymptomatic	
or	 have	mild	 symptoms	 not	 recognized	 as	 STIs.	Despite	
developing	 antibiotics,	 vaccines,	 and	 disease	 prevention	
and	 control	 programs,	 STIs	 are	 an	 essential	 factor	 in	
developing	 acute	 and	 chronic	 diseases.[6]	 Immediate	

health	 education	 interventions	 are	 needed	 to	 curb	 the	
spread	 of	 STDs.	 Educating	 people	 about	 strategies	 for	
infection	prevention	 is	 now	a	 successful	way	 against	 these	
diseases.[7]

Education,	 learning,	 and	 behavior	 patterns	 change	 and	
evolve	 over	 time.	 The	 development	 of	 science	 and	
technology	 and	 the	 accompanying	 dramatic	 changes	 in	
various	fields	posed	 significant	 challenges	 to	our	 ancestors.	
The	 fact	 that	 it	was	 so	 easy	 to	 use	 tools	 instead	of	 human	
resources	 caused	 scholars	 to	 think	 about	 using	 technology	
in	 education	and	 learning.	This	 led	 to	 educational	packages	
and	 learning	with	 electronic	 tools,	 later	 known	 as	 virtual	
education.	Recent	 studies	 show	 that	 it	 is	 better	 to	 design	
educational	materials	with	 virtual	 education	methods	 to	
learn	 the	material	with	motivation	 and	 interest	 to	 achieve	

Access this article online
Quick Response Code: Website:

www.ijstd.org

DOI:
10.4103/ijstd.ijstd_55_22

Review Article

This is an open access journal, and articles are distributed under the terms of the Creative Commons 
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build 
upon the work non-commercially, as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com



Nourimand, et al.: mHealth in Preventing STIs

118 Indian Journal of Sexually Transmitted Diseases and AIDS Volume 43, Issue 2, July-December 2022

the	 educational	methods	 that	most	people	 are	 satisfied	with	
and	 interested	 in.[8]

With	 technological	 advances	 and	 the	medical	 community’s	
increasing	 access	 to	 new	 information	 through	 various	
means	 such	 as	 computers,	 cell	 phones,	 the	 Internet,	 and	
virtual	 networks,	 the	 need	 for	 various	 distance	 education	
and	 self‑learning	methods	 is	 becoming	more	 apparent.[9‑11]

E‑learning	 is	 the	most	 advanced	 technology‑based	 learning	
method	 offered	 through	CD,	 LAN	 (local	 area	 network),	
or	 the	 Internet.	 It	 includes	 computer‑assisted	 learning	 and	
web‑based	 learning[12,13]	 and	offers	 everyone	 the	opportunity	
to	 learn	 in	 any	 subject.[14]

Although	 traditional	 face‑to‑face	 learning	 is	 currently	
the	most	 prevalent	 education	 system,	 e‑learning	 can	 be	
ubiquitous	 and	 provide	 an	 education	 system	with	 higher	
quality	 and	 well‑designed	 instructional	 materials	 if	 it	
transcends	geographic	boundaries.[15]

As	 a	 result	 of	 the	 development	 of	 the	 Internet	 and	mobile	
education	 in	 recent	 years,	 the	market	 for	 health‑related	
applications	has	developed	 rapidly,	 increasing	 the	potential	
of	 this	 sector.[16]	 Several	 health‑related	 applications	 have	
been	developed	 for	 smartphones,	 tablets,	 and	other	mobile	
devices,	offering	games	and	services	according	 to	 individual	
location	 and	 access	 to	 social	 networks	 and	 health	 care.[17]	
Thus,	 “programs”	 have	 great	 potential	 for	 disseminating	
health	 information	 to	 the	 public,	 especially	 for	 patients	
with	 taboo	 diseases	 such	 as	 STDs	 and	 for	 people	 with	
taboo	 conditions	 such	 as	 homosexuals[18]–approximately	
332	million	 Internet	 users	 in	 Latin	American	 countries,	
including	 114	 million	 Brazilians.	 The	 app	 most	 used	
by	 Brazilians	 is	WhatsApp,	 with	 46	million	 users.	 In	
addition,	 two	 of	 the	 largest	 distribution	 platforms	 for	 the	
app,	 the	App	Store	 and	Google	Play,	 are	 currently	 active.	
As	 a	 result	 of	 this	 growth,	 researchers	 have	 sought	 to	
closely	 evaluate	 the	methodological	 and	 scientific	 aspects	
of	 the	 programs	 to	 ensure	 that	 their	 components	 can	
effectively	 change	behavior	 and	be	 as	 effective	 as	 possible	
in	 controlling	 STIs.	However,	 conducting	 research	 using	
mHealth	 is	 a	 complex	 intervention	process	 that	 incorporates	
information	 and	 communications	 technology‑specific	 (ICT)	
features	 throughout	 the	 project.	 Given	 the	 importance	
of	 mobile	 technology	 and	 the	 use	 of	 this	 tool	 by	 a	
large	 number	 of	 people	 around	 the	 world,	 as	 well	 as	
the	 importance	 of	 studies	 on	 the	 prevention,	 diagnosis,	
treatment,	 and	 control	 of	 STIs,	 this	 article	 aimed	 to	
identify	 and	 evaluate	 all	 published	 articles	with	 a	 focus	
on	 their	 quality,	 and	with	 the	 purpose	of	 summarizing	 and	
comparing	 their	 conclusions,	 so	 that	 the	 best	 evidence	 is	
available	 for	 decision‑makers.

Methods
the	Preferred	Reporting	 Items	 for	Systematic	Reviews	 and	
Meta‑Analyzes	 (PRISMA)[19]	 constructed	 the	 basis	 for	 all	
steps	 of	 this	 systematic	 review;	 therefore,	 these	 guidelines	
were	 followed	 throughout	 the	process	 [Figure	1].

Population, intervention, comparison, and outcome 
questions
the	 following	question	population,	 intervention,	 comparison,	
and	outcome	was	 formulated	before	 the	 systematic	 search:	
“Were	 mHealth	 (mobile‑Health)	 methods	 effective	 in	
preventing	 STIs	 compared	 with	 other	 commonly	 used	
prevention	 interventions?”	Accordingly,	 the	 “population”	
was	people	 at	 risk	 for	STIs	 (people	of	 sexually	 active	 age)	
receiving	mHealth	 services.	 Different	 types	 of	mHealth	

modalities	were	defined	as	 “intervention.”	The	“comparison	
groups”	were	 control	 groups	 that	 received	other	preventive	
measures.	 Because	we	 included	 studies	without	 control	
groups,	 there	 may	 be	 no	 comparisons	 for	 cohorts	 and	
cross‑sectional	 studies.	 Hence,	 all	 studies	 reporting	 on	
mHealth	 for	 the	 prevention	 of	 STIs	 had	 the	 chance	 to	
be	 included.	According	 to	 PICO,	 the	 “outcome”	was	 the	
measure	of	STI	prevention.

Search strategy
two	 authors	 (Firoozeh	Nourimand	 and	Afsaneh	Keramat)	
conducted	 a	 systematic	 literature	 search	 in	 Web	 of	
Science	 (Clarivate	 interface),	Medline	 (PubMed	 interface),	
Elsevier’s	 abstract,	 and	citation	database	 (Scopus	 interface),	
and	 Cochrane	 (Wiley	 interface)	 in	 January	 2022	 using	
the	 following	 search	 terms:	 STDs/transmission,	 per	
act,	 per	 sexual	 act,	 per	 coitus,	 per	 partner,	 per	 couple,	
STD,	Mycoplasma	 infections,	Mycoplasma	 genitalium,	
Chlamydia,	 Human	 herpesvirus	 2,	 Lymphogranuloma	
venereum,	Neisseria	 gonorrhoeae,	 Pelvic	 inflammatory	
disease	 (PID),	 Syphilis,	Trichomonas,	Urethritis,	Uterine	
cervicitis,	 Bacterial	 vaginosis,	 cervicitis,	 mycoplasma,	
genitalium,	 chlamydia,	 genital	 ulcer,	 genital	 ulcer	 disease,	
genital	 ulcer,	 herpes,	 herpesvirus,	 HSV,	HSV2,	HSV‑2,	
gonorrhea,	 gonorrhea,	 PID,	 PID,	 syphilis,	 Treponema	
Pallidum,	 Trichomonas,	 Trichomoniasis,	 Urethritis,	
Vaginosis,	 sexually	 transmitted,	 STD,	 STDs,	 STI,	 STIs,	
genital	 infections*,	 Syphilis,	 Syphilitic,	 Treponema	
Pallidum;	For	STDs.
The	 following	 keywords	 were	 searched	 for	 mHealth:	
mHealth,	 handheld	 computer,	 smartphone,	 mobile	
technology,	mobile	 device,	 cell	 phone,	mobile	 app,	 text	
message,	SMS,	mobile	 health,	mobile	 application*,	mobile	
health	 application*,	 mHealth,	 cell	 phone,	 smartphone,	
telemedicine,	 telecommunications,	 telephone,	 remote	
consultation,	 information	 technology,	 eHealth,	 internet,	
web‑based,	 social	media,	 application,	 software	*.
We	manually	 searched	 the	 reference	 list	 of	 included	 studies	
to	 identify	potentially	 relevant	 studies.
Eligibility criteria
Randomized	controlled	 trials	 (RCTs),	 case–controlled	 trials,	
and	cohort	 studies	were	 included	 in	 this	 systematic	 review;	
case	 reports	 and	 review	articles	without	 original	 data	were	
excluded	 from	our	 systematic	 review.
We	 included	 articles	 that:
1.	 Examined	attitudes	toward	STI/HIV	prevention,	sexual	

negotiability,	and	refusal	attitudes
2.	 Reported	outcomes	on	STI	incidence,	test	adherence,	and	

knowledge	of	STI	control;
3.	 Reported	condom	use	and	STI	testing;
4.	 Examined	risky	sexual	behaviors;	and
5.	 Examined	intention	to	practice	safer	sex	behaviors.
Our	 screening	 team	excluded	 an	 article	 if	 it	was:
1.	 A	case	report,	case	series,	nonoriginal	research,	secondary	

report,	commentary,	editorial,	review,	or	duplicate
2.	 Studies	did	not	report	outcomes	related	to	STI	prevention
3.	 Studies	 reported	outcomes	 related	 to	 only	one	 specific	

STDs.
Screening and data collection
All	 search	 results	 were	 imported	 into	 EndNote	
20	 (Clarivate	Analytics)	 to	 screen	 title,	 abstract,	 and	
full	 text.	Two	 reviewers	 selected	 studies	 in	 two	 separate	
rounds	 (Firoozeh	 Nourimand	 and	Afsaneh	 Keramat).	
After	 screening,	 the	 data	 extracted	 independently	 by	 two	



Nourimand, et al.: mHealth in Preventing STIs

Indian Journal of Sexually Transmitted Diseases and AIDS Volume 43, Issue 2, July-December 2022 119

reviewers	 (Firoozeh	Nourimand	 and	Afsaneh	Keramat)	
were	 imported	 into	 an	 online	 Google	 spreadsheet	 in	 a	
standardized	 order:	 First	 author	 name,	 year	 of	 publication,	
year	 of	 study,	 country	 or	 region	 of	 study,	 design,	
sample	 size,	 study	 population	 characteristics,	 settings,	
preventive	 outcomes,	 and	 assessment	 instruments.	 The	
overall	 agreement	 rate	 among	 reviewers	was	 95%,	 and	
all	 discrepancies	 and	 disagreements	were	 discussed	 and	
resolved	 by	 reviewing	 the	 inclusion	 or	 exclusion	 criteria	
and	 reaching	 a	 consensus.	 Finally,	 the	 entire	 process	was	
validated	by	 another	 staff	member	 (Leila	Bozorgian).
Quality assessment
Two	 independent	 authors	 (Firoozeh	 Nourimand	 and	
Afsaneh	Keramat)	 performed	 the	methodological	 quality	
(risk	 of	 bias)	 assessment	 based	 on	 the	 available	 quality	
assessment	 tools	 developed	 by	 National	 Heart,	 Lung	
and	 Blood	 Institute	 (NHLBI)	 (14‑item	 checklist	 for	
Quality	Assessment	 of	 Controlled	 Intervention	 Studies	
and	 14‑item	 checklist	 for	 Quality	Assessment	 Tool	 for	
Observational	Cohort	 and	Cross‑Sectional	 Studies).	Both	
authors	were	 trained	 in	 the	use	of	 study‑rating	 instruments.	
We	 scored	 articles	 with	 “no”	 or	 “cannot	 determine”	 or	
“not	 applicable”	 or	 “not	 reported”	 answers	 zero,	whereas	
a	 “yes”	 answer	 for	 each	question	of	 risk	 of	 bias	 scored	1.	
Then,	we	 categorized	 articles	 as	 “good”	 (low	 risk	of	 bias),	
“fair”	 (some	 risk	 of	 bias),	 or	 “poor”	 (significant	 for	 risk	
of	 bias).

Results
According	 to	 the	above	 inclusion	and	exclusion	criteria,	 the	
systematic	 electronic	 literature	 search	yielded	5113	 entries.	
After	 removing	 duplicates,	 4810	 records	were	 included	
in	 the	 title	 and	 abstract	 screening.	Of	 these,	 19	 records	
were	 eligible	 for	 full‑text	 screening	 for	 this	 systematic	
review.	 Ultimately,	 we	 considered	 16	 articles	 with	
13,137	participants	based	on	 the	 inclusion	 criteria.	Figure	1	
shows	 the	PRISMA	flow	diagram	 illustrating	 the	 systematic	
process	 used	 to	 conduct	 the	 review.
Characteristics of the included studies
Six	 studies	were	 randomized	 control	 trials	 (RCTs),[20‑25]	
three	 studies	 had	 a	 quasi‑experimental	 design,[26‑28]	
three	 cross‑sectional	 studies	 were	 included,[29‑31s]	 one	
pilot	 study,[32s]	 one	 cohort	 study,[33s]	 one	 protocol	 for	
RTC,[34s]	 and	 one	 design	 article[35s]	 among	 the	 included	
datasets.	 Eight	 articles	 with	 9840	 participants	 used	
mobile‑based	 services[24‑26,29‑31s,	 34s,	 35s]	 seven	 articles	
provided	 Internet‑	 or	 Web‑based	 services	 to	 4007	
people[21‑23,27,28,32s,	 33s]	 and	 one	 article	 evaluated	 a	
telephone‑based	 intervention	 for	 701	 people.[20]	 Included	
studies	 were	 published	 between	 2011	 and	 2021	 and	
conducted	 in	 the	 United	 States	 (n	 =	 6),[20,22,24,25,27,32s]	
China	 (n 	 =	 2), [33s,	 34s]	 Korea,[26]	 Ghana,[29]	 Chile, [28],	
Spain,[30]	 Australia, [21]	 the	 United	 Kingdom,[23]	 and	
Germany[31s]	 (one	 each)	Table	 1.

Figure 1:	PRISMA	flow	diagram.	PRISMA:	Preferred	Reporting	Items	for	Systematic	Reviews	and	Meta‑Analyzes
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Quality assessment
Based	 on	 the	 NHLBI	 quality	 assessment	 tool	 for	
observational	 cohort	 and	 cross‑sectional,	we	 detected	 all	
included	 cross‑sectional	 studies	 rated	 as	 “good”	 for	 risk	
of	 bias.	Except	 for	 three	 randomized	 control	 trials,	which	
were	 rated	 as	 “good,”[20,23,27]	 the	 rest	were	 scored	 as	 “fair”	
for	 risk	 of	 bias,	 according	 to	 the	NHLBI	 instrument	 for	
quality	 assessment	 of	 controlled	 intervention	 studies.	None	
of	 the	 included	 studies	was	 rated	 as	 “poor”	 as	 shown	 in	
Tables	 2	 and	3.
Indicators of sexually transmitted infections prevention
The	 degree	 of	 heterogeneity	 in	 reporting	 subjective	 or	
objective	 indicators	 of	STI	 prevention	was	 significant.	We	
included	 studies	 that	 reported	 at	 least	 one	of	 the	 following	
six	 indicators:	 attitude	 toward	STI	 prevention,	 knowledge	
of	 STI	 control,	 condom	 use,	 STI	 testing	 rate,	 intention	
to	 practice	 safer	 sex,	 and	 rate	 of	 risky	 sexual	 behaviors.	
Eight	 studies	 (50.0%)	 reported	 at	 least	 two	 indicators	 of	
STI	 prevention.	The	most	 common	outcomes	were	 related	
to	 condom‑protected	 sex	 (n	 =	 7,	 43.8%),	 knowledge	 of	
STI	 control	 (n	 =	 6,	 37.5%),	 and	 the	 rate	 of	 risky	 sexual	
behaviors	 (n	 =	 6,	 37.5%).
Attitude toward sexually transmitted infections prevention
The	work	 of	Widman	 et al.,[27]	 Jakob	 et al.,[31s]	 and	Hong	
et al.[33s]	 examined	 attitudes	 toward	STI	 prevention.	While	
Widman	 reported	 a	95%	acceptability	 rate	 for	 a	web‑based	
HIV/STD	prevention	 program	 for	 adolescent	 girls,	 nearly	
half	 of	 the	participants	 in	 Jakob’s	work	 thought	 apps	were	
valuable	 for	 STD	 treatment	 and	 prevention,	 and	 47.8%	
agreed	 that	STD‑related	 apps	 could	 complement	 physician	
counseling.	 Hong’s	 findings	 suggest	 that	 64%	 of	 sex	
workers	would	 be	willing	 to	 participate	 in	 an	 online	 STI	
prevention	program.
Knowledge about sexually transmitted infections control
The	 following	 authors’	 assessments	 showed	 improvements	
in	 STI	 prevention	 knowledge:	 Yan	 et al.,[34s]	
Alhassan	 et al.,[29]	Widman	 et al.,[27]	Danielson	 et al.,[32s]	
Cordova	 et al.,[24]	 and	 Jeong	 et al.[26]	About	 two‑thirds	
of	 the	 respondents	 (adolescents	 and	 young	 adults)	 in	
Alhassan’s	 study	 were	 interested	 in	 using	 cell	 phones	
for	 STI	 education.	According	 to	Danielson,	 knowledge	
about	 STIs	 improved	 significantly	 among	 participants	
who	 received	STD	 education	 and	 condom	demonstration.	
Cordova	 reported	higher	 statistically	 significant	 prevention	
knowledge	 in	 the	 intervention	group.	According	 to	 Jeong’s	
findings,	 the	 experimental	 group’s	mean	 STI	 knowledge	
improved	 dramatically	 after	 the	 intervention	 and	 remained	
unchanged	5	weeks	 later.
The sexual act protected with a condom
DiClement	 et al.,[20]	Widman	 et al.,[27]	Mortimer	 et al.,[21]	
Danielson	 et al.,[32s]	Alarcón	Gutiérrez	 et al.,[30]	 Cordova	
et al.,[24]	 and	Besoain	 et al.[35s]	 examined	 the	 proportion	
of	 condom	 use	 among	 their	 participants.	 Participants	 in	
the	 experimental	 group	 in	 the	DiClemente	 study	 reported	
a	 statistically	 higher	 proportion	 of	 condom	 use	 in	 the	
90	days	and	6	months	prior	 to	 the	assessments.	60%	of	 the	
girls	 participating	 in	Widman’s	 observation	 used	 condoms	
during	 their	 last	 sexual	 intercourse.	Danielson	 and	Cordova	
reported	 a	 significant	 decrease	 in	 condomless	 intercourse	
and	 increased	 condom	 use.	 However,	 in	 contrast	 to	 the	
other	 studies,	Gutiérrez	 reported	 that	 51.4%	of	participants	
had	 reported	 anal	 intercourse	without	 a	 condom.
Intention to practice safer sex
Weitzman	 et al.[22]	 and	 Jeong	 et al.[31s]	 examined	 their	
participants’	 intention	 to	 prevent	 sex.	The	 average	 level	 of	

STI	 prevention	 intention	 increased	 in	 both	 studies,	 and	 a	
significant	 difference	was	 found	between	 the	 experimental	
and	 control	 groups.
Risky sexual behaviors
Six	 studies	 examined	STI	 prevention	by	 focusing	on	 risky	
sexual	 behaviors:	 DiClemente	 et al.,[20]	Yan	 et al.,[34s]	
Danielson	et al.,[32s]	Villegas	et al.,[28]	Cordova	et al.,[24]	 and	
Woods	 et la.[25]	While	 participants	 in	DiClemente’s	 study	
engaged	 in	 fewer	 sexual	 acts	while	 intoxicated	with	 drugs	
or	 alcohol,	Villegas’	findings	 suggest	 a	 significant	 reduction	
in	 risky	 sexual	 behaviors.	According	 to	Danielson,	more	
than	 a	 quarter	 of	 sexually	 active	 girls	 reported	 having	
engaged	 in	 risky	 sexual	 behavior	 in	 the	past.	 In	Cordova’s	
study,	 participants	 reported	 lower	 alcohol	 consumption	
before	 sex.
Implementation outcomes
In	 parallel,	 nine	 articles	 reported	 the	 results	
of	 implementing	 eHealth	 methods	 to	 prevent	
STIs.	 Most	 of	 them	 reported	 on	 eHealth	
interventions’	 acceptability	 (n	 =	 7)[20,23,25,27‑30]	 and	
feasibility	 (n	 =	 6)[20,25,27,28,30,32s]	 Cost	 (n	 =	 2),[25,34s]	
appropriateness	 (n	 =	 1),[20]	 adoption	 (n	 =	 1),[29]	 and	
effectiveness	 (n	 =	 1)[30]	were	other	findings.

Discussion
The	 evidence	 presented	 here	 suggests	 that	 the	 eHealth	
interventions	 included	 in	 this	 systematic	 literature	 review	
have	 provided	 reasonable	 evidence	 of	 the	 effectiveness	
of	 different	 types	 of	 eHealth	 in	 improving	STI	 prevention	
interventions.	 To	 the	 best	 of	 our	 knowledge,	 this	 is	
the	 first	 systematic	 review	 of	 the	 relationship	 between	
eHealth	 and	 STI	 prevention,	 comprising	 16	 articles	with	
13,137	participants.
The	main	primary	outcomes	 related	 to	STI	prevention	were	
attitudes	 toward	 STI	 prevention,	 knowledge	 about	 STI	
control,	 condom	use,	STI	 testing	 rates,	 intention	 to	practice	
safer	 sex,	 and	 risky	 sexual	 behaviors.
Attitudes	 toward	 STIs	were	 assessed	 in	 several	 articles	
using	questions	 such	 as:
Do	 you	 think	 you	 should	 learn	 about	 these	 diseases	 in	
school?
“Would	 you	 like	 to	 know	 if	 you	have	already	acquired	a	
STD?”
“Do	 you	 think	 sex	 education	 should	 be	mandatory	 for	
young	people?”
“What	 is	your	opinion	on	 sex	before	marriage?”
“Do	you	 think	 screening	 for	STDs	 is	 important?”
“Would	 you	 seek	 treatment	 if	 you	 noticed	 symptoms	 of	
STDs?”
The	 following	 questions	were	 used	 to	 assess	 knowledge	
about	STDs:
“What	are	 the	 symptoms	of	STDs?”
“What	 is	your	knowledge	of	 the	mode	of	 transmission	 for	
STDs?”
“Which	of	 the	diseases	mentioned	are	STDs,	and	are	 they	
curable	or	not?”
“What	 is	your	 source	of	 information	 regarding	STDs?”
“What	are	 the	most	common	complications	of	 STDs?”
Respondents	 answered	 the	 following	 questions	 about	
condom	use:
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“Do	you	 think	condoms	protect	against	STDs?”
“In	 the	past	6 months,	how	many	 times	have	you	had	 sex	
without	a	condom?”
“Do	you	use	condoms	during	anal	 intercourse?”
“Do	 you	 use	 condoms	when	 you	 use	 other	methods	 of	
contraception?”
The	way	 participants	 rated	 or	 selected	 statements	 such	 as	
the	 following	was	 used	 to	 assess	 intention	 to	 have	 safer	
sex:
“I	 intend	always	 to	use	condoms	during	vaginal	 intercourse	
with	all	my	partners	next	month.”
“I	 intend	not	 to	have	oral	 sex	 in	 the	next	month.”
“I	 intend	 to	stop	having	unprotected	sex	with	my	partners.”
Risky	 sexual	 behavior	 was	 assessed	 by	 answering	 the	
following	questions:
“How	many	 sexual	partners	do	you	currently	have?”
“Have	 you	 ever	 had	 an	 unexpected	 sexual	 experience?	
How	often?”
“Have	 you	 ever	had	 sex	with	 someone	 you	did	not	 know	
well?	How	often?”
“Have	you	ever	had	 sex	under	 the	 influence	of	 substances?	
How	often?”
In	 addition	 to	 the	 outcomes	mentioned	 earlier	 reported	
by	 all	 included	 articles,	 nine	 articles	 that	 included	
11366	 participants	 reported	 implementation	 outcomes	
consisting	of	 acceptability,	 feasibility,	 cost,	 appropriateness,	
adoption,	 and	 effectiveness.	These	 results	were	 discussed	
in	 the	 Results	 section.	Acceptability	 is	 defined	 as	 the	
perception	 of	 those	 involved	 in	 implementation	 that	 a	
particular	 service	 is	 pleasant,	 palatable,	 or	 satisfying.	
Feasibility	 refers	 to	 how	 successfully	 innovations	 can	 be	

used	 or	 implemented	 in	 a	 particular	 facility	 or	 setting.	
The	 intent,	 initial	 determination,	 or	 action	 to	 attempt	
or	 use	 innovation	 or	 evidence‑based	 approach	 is	 called	
adoption.	Appropriateness	 refers	 to	 the	 innovation’s	
relevance,	 usefulness,	 or	 compatibility	with	 a	 particular	
practice	 context,	 provider,	or	 customer	and	 the	 innovation’s	
perceived	eligibility	 to	 solve	a	 specific	problem	or	 concern.	
The	 economic	 effect	 of	 execution	determines	 the	 cost.	The	
amount	 of	 satisfaction	 produced	by	 providing	 a	 service	 to	
a	 client	 is	 referred	 to	 as	 effectiveness.
Limitation
This	 review	was	not	without	 some	 limitations:
1.	 Despite	 a	 comprehensive	 search	 strategy	 with	 no	

publication	 or	 language	 restrictions,	 we	 excluded	
potentially	eligible	articles,	such	as	studies	published	in	
a	language	other	than	English,	in	nonindexed	journals,	or	
not	published	at	all,	despite	searching	multiple	databases	
double‑checking	the	search	strategy	and	screening	process

2.	 Because	the	impact	of	eHealth	modes	may	differ	across	
countries	 and	 cultures,	 verifying	 their	 impact	may	 be	
difficult	when	studies	are	conducted	in	different	settings.	
Access	to	technology	varies	across	countries,	and	trends	
in	 technology	may	 differ	 between	 them,	 affecting	 the	
outcomes	of	eHealth	mode	use

3.	 The	studies	included	in	this	systematic	review	reported	
outcomes	related	to	different	eHealth	interventions	(e.g.,	
Web‑based,	 SMS‑based,	 and	mobile	 application),	 and	
evaluating	 these	 different	modes	 together	may	 affect	
the	 final	 judgments.	 Future	 studies	may	 examine	 the	
preventive	impact	of	a	single	eHealth	intervention	on	STIs	
based	on	the	results	of	our	study

4.	 Factors	indicating	the	impact	of	eHealth	on	STI	prevention	
were	not	heterogeneous	among	included	studies,	although	
we	sought	to	review	six	of	the	common	assessments,	and	
this	carved	a	niche	that	may	serve	future	studies	to	focus	
on	ongoing	studies	to	examine	unique	outcomes

Table 3: Quality assessment of cross sectional studies
First author

R.K.Alhassan M.A.Gutiérrez L. Jakob Y. Hong
Years

2019 2018 2020 2020
Was the research question or objective in this paper clearly stated? Yes Yes Yes No
Was the study population clearly specified and defined? Yes Yes Yes Yes
Was the participation rate of eligible persons at least 50%? Yes No Yes Yes
Were all the subjects selected or recruited from the same or similar populations (including 
the same time period)? Were inclusion and exclusion criteria for being in the study 
prespecified and applied uniformly to all participants?

No Yes Yes No

Was a sample size justification, power description, or variance and effect estimates provided? No No No No
For the analyses in this paper, were the exposure(s) of interest measured prior to the 
outcome(s) being measured?

Yes Yes Yes Yes

Was the timeframe sufficient so that one could reasonably expect to see an association 
between exposure and outcome if it existed?

Yes No Yes Yes

For exposures that can vary in amount or level, did the study examine different levels of 
the exposure as related to the outcome (e.g., categories of exposure, or exposure measured 
as continuous variable)?

No No No No

Were the exposure measures (independent variables) clearly defined, valid, reliable, and 
implemented consistently across all study participants?

Yes No Yes Yes

Was the exposure(s) assessed more than once over time? No Yes Yes Yes
Were the outcome measures (dependent variables) clearly defined, valid, reliable, and 
implemented consistently across all study participants?

Yes No No Yes

Were the outcome assessors blinded to the exposure status of participants? Yes No No No
Was loss to follow-up after baseline 20% or less? No No Yes Yes
Were key potential confounding variables measured and adjusted statistically for their impact 
on the relationship between exposure(s) and outcome(s)?

Yes Yes No No

Sum/14 9 6 8 9
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5.	 The	duration	of	follow‑up	in	the	experimental	studies	was	
mainly	<6–3	months	and	only	six	articles	reported	data	
after	follow‑up

6.	 We	included	articles	with	different	designs	such	as	RCTs,	
cross‑sectional	 studies,	 protocols,	 experimental	 and	
quasi‑experimental	studies,	and	cohorts	that	may	influence	
the	review	process.

Recommendations
1.	 A	more	 comprehensive	 search,	 including	 non‑English	

articles	 and	 articles	 from	nonindexed	 journals,	 should	
include	more	articles	on	the	impact	of	eHealth	modes	on	
STI	prevention

2.	 Our	 included	 studies	mainly	 examined	 the	 impact	 of	
eHealth	 on	 short‑term	 outcomes.	More	 evidence	 on	
long‑term	follow‑up	is	strongly	recommended

3.	 Regarding	the	quality	and	heterogeneity	of	studies,	future	
studies	should	improve	quality	using	validated	checklists	
to	confirm	addressing	the	essential	characteristics	of	the	
study	design

4.	 Access	to	technology	varies	by	country,	and	technology	
expansion	may	differ	by	country,	affecting	outcomes	of	
eHealth	use.	Future	studies	should	explore	the	impact	of	
eHealth	in	different	countries	and	cultures.

Conclusion
The	 increasing	 advancement	 of	 technology	 and	 the	
popularity	 of	 the	 Internet,	 especially	 among	young	people,	
provide	 excellent	 opportunities	 to	 use	 eHealth	 to	 prevent	
many	 diseases.	 It	 can	 no	 longer	 be	 ignored	 that	 eHealth	
modes	offer	many	opportunities	 to	prevent	STDs,	 especially	
among	 the	 young	 population	 who	 routinely	 use	 new	
technologies	 and	 the	 Internet	 and	 are	 vulnerable	 to	STDs.	
Among	 all	 the	 other	 benefits	 of	 eHealth,	 our	 systematic	
review	 focused	on	 the	 preventive	 use	 of	 eHealth	 for	STIs.	
However,	 future	 studies	 are	 needed	 to	 review	 the	 other	
aspects	 and	 use	 of	 eHealth	 modes	 to	 promote	 sexual	
health	 and	 support	 vulnerable	 populations	 or	 conduct	 a	
meta‑analysis.
Ethics statement
No	 ethical	 approval	 is	 needed.	No	 personal	 information	
is	 included	 in	 this	 systematic	 review,	 and	 the	 results	 are	
submitted	 to	 peer‑reviewed	 publications	 or	 conference	
presentations.
Acknowledgment
We	 thank	 the	Research	Deputy	 of	Shahroud	University	 of	
Medical	Sciences	 for	 providing	 facilities.
Financial support and sponsorship
Nil.
Conflicts of interest
There	 are	 no	 conflicts	 of	 interest.

References
1.	 Namnabati	M,	Fathi	Azar	E,	Valizadeh	S,	Tazakori	Z.	Lecturing	 or	

problem‑based	learning:	comparing	effects	of	the	two	teaching	methods	
in	academic	achievement	and	knowledge	retention	in	pediatrics	course	for	
nursing	students.	Iranian	Journal	of	Medical	Education	2010;10:474–82.	

2.	 Taylor	M,	Alonso‑González	M,	Gómez	B,	Korenromp	E,	Broutet	N.	
World	Health	Organization	 global	 health	 sector	 strategy	on	 sexually	
transmitted	infections:	An	evidence‑to‑action	summary	for	Colombia.	
Rev	Colomb	Obstet	Ginecol	2017;68:193‑201.

3.	 Amanat	D,	Momeni	Danaei	S,	Amanat	N.	Evaluation	of	the	students’	
attitude	and	satisfaction	of	educational	situation	in	Shiraz	dental	school.	
J	Dent	2009;10:356‑60.

4.	 Moein	A,	Seraj	MH.	Comparison	of	viewpoints	of	dermatology	medical	

students	 involved	 in	 teaching‑learning	process	about	 two	methods	of	
learning:	group	discussion	versus	 lecture.	Dermatology	&	Cosmetic.	
2014	Apr	1;5(2).

5.	 Masoumi	L,	Vakilimofrad	H,	Ansari	N,	Bahramian	R.	The	postgraduate	
students'	viewpoint	on	the	implementation	and	launch	of	virtual	learning;	
A	case	study	of	Hamadan	university	of	medical	sciences.	Pajouhan	Sci	
J	2019;17:26‑33.

6.	 Wu	ZY,	Zhang	ZY,	Jiang	XQ,	Guo	L.	Comparison	of	dental	education	and	
professional	development	between	mainland	China	and	North	America.	
Eur	J	Dent	Educ	2010;14:106‑12.

7.	 Fox	E,	Burans	JP,	Omar	MA,	Farah	AH,	Guled	A,	Yusef	S, et al.	Health	
education	needed	to	improve	public	STD	awareness	in	Somalia.	J	Egypt	
Public	Health	Assoc	1988;63:241‑9.

8.	 Zare	Bidaki	M,	Naderi	 F,	Ayati	M.	 Effects	 of	mobile	 learning	 on	
paramedical	students’	academic	achievement	and	self‑regulation.	Future	
Med	Educ	J	2013;3:24‑8.

9.	 Adib‑Hajbaghery	M,	Adib	M,	Jaddi	Arani	S.	The	Effect	of	Web‑Based	
Education	on	Learning	in	Medical	Sciences	Students:	A	Review	Study.	
Iranian	Journal	of	Medical	Education	2017;17:298‑310.

10.	 Arbour	MW,	Stec	MA.	Mobile	 applications	 for	women’s	health	 and	
midwifery	care:	A	pocket	 reference	 for	 the	21st	century.	 J	Midwifery	
Women’s	Health	2018;63:330‑4.

11.	 Hosey	KN,	Kalula	A,	Voss	 J.	Establishing	 an	online	 continuing	 and	
professional	 development	 library	 for	 nurses	 and	midwives	 in	East,	
Central,	and	Southern	Africa.	J	Assoc	Nurs	AIDS	Care	2016;27:297‑311.

12.	 Mostakhdemin‑HosseiniA.	Usability	considerations	of	mobile	learning	
applications.	Int	J	Interact	Mobile	Technol	2009;3:31‑9.

13.	 Oskouei	NN,	Saemian	F.	Analyzing	and	comparing	the	effects	of	two	
teaching	methods,	 student‑centered	 versus	 teacher‑centered,	 on	 the	
learning	of	biostatistics	at	SBMU.	Arch	Adv	Biosci	2012;3:151‑63.

14.	 Mohammadi	M,	 Sarvestani	MS,	Nouroozi	 S.	Mobile	 phone	 use	 in	
education	 and	 learning	by	 faculty	members	 of	 technical‑engineering	
groups:	Concurrent	mixed	methods	design.	Front	Educ	2020;5;101‑13.

15.	 Vaona	A,	Banzi	R,	Kwag	KH,	Rigon	G,	Cereda	D,	Pecoraro	V, et al.	
E‑learning	 for	 health	 professionals.	 Cochrane	Database	 Syst	 Rev	
2018;1:CD011736.

16.	 Xu	W,	Liu	Y.	mHealthApps:	A	repository	and	database	of	mobile	health	
apps.	JMIR	Mhealth	Uhealth	2015;3:e28.

17.	 Muessig	KE,	Nekkanti	M,	Bauermeister	J,	Bull	S,	Hightow‑Weidman	LB.	
A	 systematic	 review	 of	 recent	 smartphone,	 Internet	 and	Web	 2.0	
interventions	to	address	the	HIV	continuum	of	care.	Curr	HIV/AIDS	
Rep	2015;12:173‑90.

18.	 Harding‑Esch	E,	 Jofre‑Bonet	M,	Dhanjal	 JK,	Burr	 S,	 Edwards	T,	
Holland	M, et al.	Costs	of	 testing	 for	ocular	Chlamydia	 trachomatis	
infection	 compared	 to	mass	 drug	 administration	 for	 trachoma	 in	 the	
Gambia:	Application	of	results	from	the	PRET	study.	PLoS	Negl	Trop	
Dis	2015;9:e0003670.

19.	 Liberati	A,	Altman	DG,	Tetzlaff	J,	Mulrow	C,	Gøtzsche	PC,	Ioannidis	JP, 
et al.	The	PRISMA	 statement	 for	 reporting	 systematic	 reviews	 and	
meta‑analyses	 of	 studies	 that	 evaluate	 health	 care	 interventions:	
Explanation	and	elaboration.	J	Clin	Epidemiol	2009;62:e1‑34.

20.	 DiClemente	RJ,	Wingood	GM,	Sales	JM,	Brown	JL,	Rose	ES,	Davis	TL, 
et al.	Efficacy	of	a	telephone‑delivered	sexually	transmitted	infection/
human	immunodeficiency	virus	prevention	maintenance	intervention	for	
adolescents:	A	randomized	clinical	trial.	JAMA	Pediatr	2014;168:938‑46.

21.	 Mortimer	NJ,	Rhee	J,	Guy	R,	Hayen	A,	Lau	AY.	A	web‑based	personally	
controlled	 health	management	 system	 increases	 sexually	 transmitted	
infection	screening	rates	in	young	people:	A	randomized	controlled	trial.	
J	Am	Med	Inform	Assoc	2015;22:805‑14.

22.	 Weitzman	PF,	Zhou	Y,	Kogelman	L,	Mack	S,	Sharir	JY,	Vicente	SR, 
et al. A Web‑Based	HIV/STD	prevention	intervention	for	divorced	or	
separated	older	women.	Gerontologist	2020;60:1159‑68.

23.	 Wilson	 E,	 Leyrat	 C,	 Baraitser	 P,	 Free	 C.	Does	 internet‑accessed	
STI	 (e‑STI)	 testing	 increase	 testing	 uptake	 for	 chlamydia	 and	 other	
STIs	 among	 a	 young	population	who	have	never	 tested?	Secondary	
analyses	of	data	from	a	randomised	controlled	trial.	Sex	Transm	Infect	
2019;95:569‑74.



Nourimand, et al.: mHealth in Preventing STIs

Indian Journal of Sexually Transmitted Diseases and AIDS Volume 43, Issue 2, July-December 2022 127

24.	 Cordova	D,	Munoz‑Velazquez	J,	Mendoza	Lua	F,	Fessler	K,	Warner	S,	
Delva	J, et al.	Pilot	study	of	a	multilevel	mobile	health	app	for	substance	
use,	sexual	risk	behaviors,	and	testing	for	sexually	transmitted	infections	
and	HIV	among	youth:	Randomized	 controlled	 trial.	 JMIR	Mhealth	
Uhealth	2020;8:e16251.

25.	 Woods	C,	Yusuf	H,	Matson	P,	Marcell	AV,	DiClemente	R,	Fields	E, 
et al.	 Social	media	 versus	 traditional	 clinic‑based	 recruitment	 for	 a	
dyadic	sexually	transmitted	infection	prevention	trial:	Results	from	the	
sexperience	study.	J	Adolesc	Health	2021;69:668‑71.

26.	 Jeong	S,	Cha	C,	Lee	J.	The	effects	of	STI	education	on	Korean	adolescents	
using	smartphone	applications.	Health	Educ	J	2017;76:775‑86.

27.	 Widman	L,	Golin	CE,	Kamke	K,	Massey	J,	Prinstein	MJ.	Feasibility	
and	 acceptability	 of	 a	web‑based	HIV/STD	prevention	 program	 for	
adolescent	girls	targeting	sexual	communication	skills.	Health	Educ	Res	
2017;32:343‑52.

28.	 Villegas	N,	Santisteban	D,	Cianelli	R,	Ferrer	L,	Ambrosia	T,	Peragallo	N, 
et al.	The	development,	feasibility	and	acceptability	of	an	Internet‑based	
STI‑HIV	prevention	intervention	for	young	Chilean	women.	Int	Nurs	
Rev	2014;61:55‑63.

29.	 Alhassan	RK,	Abdul‑Fatawu	A,	Adzimah‑Yeboah	B,	Nyaledzigbor	W,	
Agana	 S,	Mwini‑Nyaledzigbor	 PP.	Determinants	 of	 use	 of	mobile	
phones	 for	 sexually	 transmitted	 infections	 (STIs)	 education	 and	
prevention	among	adolescents	and	young	adult	population	in	Ghana:	
Implications	of	public	health	policy	and	interventions	design.	Reprod	
Health	2019;16:120.

30.	 Alarcón	 Gutiérrez	M,	 Fernández	 Quevedo	M,	Martín	Valle	 S,	
Jacques‑Aviñó	C,	Díez	David	E,	Caylà	 JA, et al.	Acceptability	 and	
effectiveness	of	using	mobile	applications	 to	promote	HIV	and	other	
STI	testing	among	men	who	have	sex	with	men	in	Barcelona,	Spain.	
Sex	Transm	Infect	2018;94:443‑8.

Submit an article in IJSTD&AIDS and be a potential winner

●	Sardarilal	Memorial	Award	 for	 the	best	Original	Article	 published	 in	 a	 volume	of	 IJSTD	&	AIDS.
●	Editor’s	Prizes	 for:	 The	Best	Case	Report	
	 	 	 The	Best	Letter	 to	Editor



Supplementary files
31s. Jakob L, Steeb T, Fiocco Z, Pumnea T, Jakob SN, Wessely A, et al. Patient perception of mobile phone apps for the care and prevention of sexually 

transmitted diseases: Cross‑sectional study. JMIR Mhealth Uhealth 2020;8:e16517.
32s. Danielson CK, McCauley JL, Jones AM, Borkman AL, Miller S, Ruggiero KJ. Feasibility of delivering evidence‑based HIV/STI prevention programming 

to a community sample of African American teen girls via the internet. AIDS Educ Prev 2013;25:394‑404.
33s. Hong Y, Li X, Fang X, Lin X, Zhang C. Internet use among female sex workers in China: Implications for HIV/STI prevention. AIDS Behav 2011;15:273‑82.
34s. Yan X, Li Y, Su H, Xing Y, Zhang B, Lu Z, et al. Protect MSM from HIV and other sexually transmitted diseases by providing mobile health services of 

partner notification: Protocol for a pragmatic stepped wedge cluster randomized controlled trial. BMC Public Health 2020;20:1107.
35s. Besoain F, Perez‑Navarro A, Caylà JA, Aviñó CJ, de Olalla PG. Prevention of sexually transmitted infections using mobile devices and ubiquitous 

computing. Int J Health Geogr 2015;14:18.


