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Abstract

Meta	 Description:	 Explore	 the	 academic	 and	 professional	 landscape	 of	 Asynchronous
Telemedicine	ATM	and	Store-and-Forward	SFT	technologies,	their	applications...

Meta	 Description:	 Explore	 the	 academic	 and	 professional	 landscape	 of
Asynchronous	Telemedicine	(ATM)	and	Store-and-Forward	(SFT)	technologies,
their	 applications,	benefits,	 and	 the	 future	of	digital	health	 for	professionals
and	healthcare	systems.

Introduction:	Redefining	the	Patient-Provider	Interaction

The	 digital	 transformation	 of	 healthcare	 has	 introduced	 a	 spectrum	 of
modalities	 to	 deliver	 care	 remotely.	 While	 synchronous	 telemedicine—real-
time	 video	 or	 phone	 consultations—often	 captures	 the	 spotlight,
Asynchronous	 Telemedicine	 (ATM),	 also	 known	 as	 Store-and-Forward
Technology	 (SFT),	 represents	 a	 foundational	 and	 increasingly	 vital
component	 of	 modern	 digital	 health	 infrastructure	 [1].	 This	 approach
fundamentally	redefines	the	patient-provider	interaction	by	decoupling	it	from
the	 constraints	 of	 simultaneous	 availability,	 offering	 a	 powerful	 model	 for
efficiency,	access,	and	specialized	care.

Understanding	Asynchronous	Telemedicine	 and	Store-and-
Forward

Asynchronous	telemedicine	involves	the	transmission	of	medical	data,	images,
video,	 and	 other	 clinical	 information	 from	 one	 location	 to	 another,	 which	 is
then	reviewed	by	a	healthcare	provider	at	a	later	time	[2].	The	core	concept	is
the	 "store-and-forward"	 mechanism:	 data	 is	 collected	 and	 stored	 by	 the
patient	or	a	primary	care	provider,	and	subsequently	forwarded	to	a	specialist
for	evaluation.

Unlike	 a	 live	 video	 call,	 SFT	 allows	 both	 parties	 to	 engage	 with	 the
information	 at	 their	 convenience.	 This	 technology	 is	 not	 new,	 but	 its
integration	 with	 modern	 AI	 and	 digital	 health	 platforms	 is	 unlocking
unprecedented	potential.	Key	data	types	transmitted	via	SFT	include:



Dermatology:	 High-resolution	 images	 of	 skin	 lesions.	 Ophthalmology:
Retinal	scans	and	fundus	photography.	Radiology:	X-rays,	CT	scans,	and	MRI
images.	Pathology:	Digital	slides	and	biopsy	results.	Primary	Care:	Patient-
reported	history,	vital	signs,	and	short	video	clips	of	symptoms.

The	Academic	and	Operational	Benefits	of	SFT

The	 professional	 and	 academic	 literature	 consistently	 highlights	 the
significant	advantages	of	SFT,	particularly	 in	addressing	systemic	challenges
within	healthcare	[3].

1.	Enhanced	Efficiency	and	Workflow	Optimization

For	providers,	SFT	allows	 for	batch	processing	of	cases,	enabling	specialists
to	 review	 data	 during	 non-peak	 hours	 or	 between	 scheduled	 appointments.
This	 improved	workflow	 can	 dramatically	 increase	 the	 number	 of	 patients	 a
specialist	 can	 manage,	 directly	 addressing	 issues	 of	 physician	 burnout	 and
resource	 allocation	 [4].	 Furthermore,	 it	 reduces	 the	 administrative	 burden
associated	with	scheduling	complex,	multi-party	synchronous	appointments.

2.	Improved	Access	and	Equity

SFT	 is	 a	 critical	 tool	 for	 improving	 healthcare	 equity,	 especially	 in	 rural	 or
underserved	areas	where	specialist	access	is	limited.	A	primary	care	physician
in	 a	 remote	 clinic	 can	 capture	 necessary	 data	 and	 forward	 it	 to	 a	 specialist
hundreds	of	miles	away,	bypassing	the	need	for	the	patient	to	travel	[5].	This
model	 is	 particularly	 effective	 for	 specialties	 like	 teledermatology,	 where
diagnostic	 accuracy	 via	 SFT	 has	 been	 shown	 to	 be	 comparable	 to	 in-person
visits	[6].

3.	Timeliness	and	Quality	of	Care

While	 not	 immediate,	 the	 asynchronous	 nature	 often	 leads	 to	 a	more	 timely
specialist	 consultation	 than	 waiting	 weeks	 or	 months	 for	 a	 synchronous
appointment.	 Studies	 have	 shown	 that	 ATM	 can	 be	 effective	 for	 making
diagnoses	and	prescribing	medications,	offering	a	high-quality	alternative	for
specific	 clinical	 scenarios	 [7].	 The	 ability	 to	 review	 comprehensive,	 high-
quality	digital	data	also	allows	for	a	more	focused	and	less	rushed	diagnostic
process.

The	Role	of	AI	in	the	Future	of	Asynchronous	Telemedicine

The	convergence	of	SFT	with	Artificial	Intelligence	(AI)	is	the	next	frontier	in
digital	 health.	AI	 algorithms	are	being	developed	 to	 analyze	 the	 stored	data
before	it	even	reaches	the	specialist.

For	 example,	 in	 radiology	 and	 ophthalmology,	 AI	 can	 pre-screen	 images	 for
critical	 findings,	 flagging	urgent	cases	 for	 immediate	 review	and	prioritizing
the	 specialist's	 queue	 [8].	 This	 intelligent	 triage	 system	 enhances	 both	 the
speed	 and	 safety	 of	 the	 SFT	 process.	 AI-powered	 tools	 can	 also	 assist	 in
quality	control,	ensuring	 the	captured	 images	meet	 the	necessary	diagnostic
standards	 before	 transmission,	 thereby	 reducing	 the	 need	 for	 repeat
submissions.



Challenges	and	Ethical	Considerations

Despite	 its	 promise,	 the	 implementation	 of	 SFT	 is	 not	 without	 challenges.
Regulatory	 and	 reimbursement	 policies	 often	 lag	 behind	 technological
adoption,	 creating	 complexity	 for	 providers	 [9].	 Furthermore,	 ensuring	 data
security	 and	 patient	 privacy	 is	 paramount,	 requiring	 robust	 encryption	 and
compliance	with	standards	like	HIPAA.

From	 an	 ethical	 standpoint,	 clear	 guidelines	 are	 needed	 to	 define	 the
appropriate	use	cases	for	SFT,	ensuring	that	conditions	requiring	immediate,
synchronous	 intervention	 are	 not	 inappropriately	 managed	 asynchronously.
The	 professional	 responsibility	 of	 the	 provider	 to	 ensure	 the	 quality	 of	 the
stored	 data	 and	 the	 timeliness	 of	 the	 review	 remains	 central	 to	 the	 ethical
deployment	of	this	technology.

Conclusion

Asynchronous	Telemedicine	and	Store-and-Forward	technologies	are	far	more
than	 a	 temporary	 fix;	 they	 are	 a	 sophisticated,	 scalable,	 and	 academically
validated	 model	 for	 delivering	 specialized	 care.	 For	 professionals	 in	 digital
health	and	AI,	understanding	and	 leveraging	SFT	 is	 essential.	By	optimizing
workflows,	 expanding	 access,	 and	 integrating	 intelligent	 AI	 systems,	 SFT	 is
poised	 to	 become	 the	 backbone	 of	 a	 more	 efficient,	 equitable,	 and	 patient-
centric	global	healthcare	system.

*

References

[1]	 Culmer,	 N.	 (2023).	 Asynchronous	 Telemedicine:	 A	 Systematic	 Literature
Review.	PMC.	[URL:	https://pmc.ncbi.nlm.nih.gov/articles/PMC10739789/]	 [2]
Broffman,	 L.	 (2022).	 Evaluating	 the	 Quality	 of	 Asynchronous	 Versus
Synchronous	 Telehealth.	 JMIR	 Formative	 Research.	 [URL:
https://formative.jmir.org/2022/1/e32126/]	 [3]	 Deshpande,	 A.	 (2009).
Asynchronous	 telehealth:	 a	 scoping	 review	 of	 analytic	 studies.	 PMC.	 [URL:
https://pmc.ncbi.nlm.nih.gov/articles/PMC2765770/]	 [4]	 Telehealth.org.nz.
Benefits	 of	 store-and	 forward	 consultations.	 Telehealth.	 [URL:
https://www.telehealth.org.nz/health-provider/what-is-telehealth/store-and-
forward/]	 [5]	 Haleem,	 A.	 (2021).	 Telemedicine	 for	 healthcare:	 Capabilities,
features,	 barriers,	 and	 applications	 –	 A	 review.	 PMC.	 [URL:
https://pmc.ncbi.nlm.nih.gov/articles/PMC8590973/]	 [6]	 Leighton,	 C.	 (2024).
Effectiveness	 and	 safety	 of	 asynchronous	 telemedicine.	 BJGP	 Open.	 [URL:
https://bjgpopen.org/content/8/1/bjgpo.2023.0177]	[7]	HHS.gov.	Asynchronous
direct-to-consumer	 telehealth.	 Telehealth.HHS.gov.	 [URL:
https://telehealth.hhs.gov/providers/best-practice-guides/direct-to-
consumer/asynchronous-direct-to-consumer-telehealth]	 [8]	 Nguyen,	 O.T.
(2021).	 Impact	 of	 Asynchronous	 Electronic	 Communication–Based
Telemedicine.	 PMC.	 [URL:
https://pmc.ncbi.nlm.nih.gov/articles/PMC8135030/]	[9]	Columbia	Law	School.
Asynchronous	Telehealth	Separated	in	Space	and	Time.	Science	&	Technology
Law	 Review*.	 [URL:
https://journals.library.columbia.edu/index.php/stlr/blog/view/409]



Rasit	Dinc	Digital	Health	&	AI	Research

https://rasitdinc.com

©	2025	Rasit	Dinc


