


Course Introduction
y

This course is designed to provide students w
ith a 

broad overview
 of the relations am

ong health, 
technology and society. It helps students understand 
the historical, social, cultural, and ethical dim

ensions 
of healthcare technology, increase their know

ledge of 
health issues and com

m
itm

ent to hum
an rights, and 

sharpen their critical thinking, problem
 solving, and 

com
m

unication skills in issues associated w
ith health.  



Intended Learning O
utcom

es
y

ILO
1. describe how

 scientific and technological 
developm

ent affects health and healthcare;
y

ILO
2. discuss the scientific controversies and ethical 

concerns of issues in health and healthcare;
y

ILO
3. identify and analyze the historical, social, 

econom
ic, cultural and ethical dim

ensions of 
healthcare technology.



Form
at of classes

y
1. Lectures

y
2. Sem

inars
y

3. Tutorials –
G

roup Presentation



Characteristics of this course:
y

Lots of exam
ples and case studies

y
Exchanges w

ith guest speakers
y

Both futuristic and historical
y

M
ulti-disciplinary 

y
Lots of Bonuses*

y
…

 and fun (hopefully :-)



Assessm
ent D

escription
W
eighting

Participation in class activities, e.g. sharing and group 
discussion

10%

1-hour Q
uiz: M

ultiple-choice questions or other 
appropriate form

ats w
hich test students’ understanding of 

health issues
30%

G
roup

project:students
w

ill
form

groups
of

5-6
persons,

each
group

w
ill

give
a

25-m
inute

presentation
on

a
given

topic
related

to
the

syllabus
30%

Individual essays: each student w
ill com

plete tw
o short 

w
ritten assignm

ent of around 750 w
ords each

30%

Total : 
100%



W
hat is “technology”?

y
“Science and technology are related disciplines, but 
each has different goals…

. Technology is the quest to 
solve problem

s in the natural w
orld w

ith the ultim
ate 

goal of im
proving hum

ankind’s control of their 
environm

ent. “ (Balaban &
 Bobick, 2016, p.1)



Greatest engineering achievem
ents 

of the tw
entieth century

y
(published by N

ational A
cadem

y of Engineering and 
based on the im

pact on society’s quality of life)
y

(Balaban &
 Bobick, 2016, p.7)



Electrification
H

ighw
ays

A
utom

obile
Spacecraft and space travel

A
irplane

Internet

W
ater Supply

and D
istribution

Im
aging

Electronics
H

ousehold appliances

Radio and Television
Petroleum

 and petrochem
ical 

technologies
M

echanization of agriculture
Laser and fiber optics

C
om

puters
N

ucleartechnologies

Telephone
H

igh-perform
ance

m
aterials

A
ir conditioning and 

refrigeration
H

ealth Technologiesand 
D

evices



W
hat is “technology”?

Technology
: Johann Beckm

an of G
ottingen first used it in 

1789. 

Its root, techne, is the ancient G
reek w

ord for “art,” “craft,” or 
“skill,” derived from

 an earlier Indo-European root, teks
(the root of the w

ord textile) that m
eant “to w

eave” or “to 
fabricate”. 

The w
eaving of cloth predates the birth of agriculture to 

about 35,000 BC
E, one of the first technologies. 

A
 techne

is a m
ethod, craft, or skill used in m

aking things 
(artifacts).



W
hat is “technology”?

The core m
eaning of the w

ord technology refers to the 
ensem

bles of techniques by w
hich hum

ans m
ake 

artifacts that serve certain useful ends. 

-but too restrictive for contem
porary context to 

describe the relationship betw
een technology and 

m
odern society.

(W
inston 2014, p.2)



y
But thinking technology purely in term

s of inventions 
and innovations, w

ill m
ake us neglect the technologies 

that are being used.

y
“In the innovation-centric account, m

ost places have 
no history of technology. In use-centred accounts, 
nearly everyw

here does. It gives us a history of 
technology engaged w

ith all the w
orld’s population, 

w
hich is m

ostly poor, non-w
hite and half fem

ale” 
(Edgerton, 2008:xiii).



y
“A

 use-based history w
ill do m

uch m
ore than disturb 

our tidy tim
elines of progress. W

hat w
e take to be the 

m
ost significant technologies w

ill change. O
ur 

accounts of significance have been peculiarly 
innovation

-centric, and tied to particular accounts of 
m

odernity w
here particular new

 technologies w
ere 

held to be central. In the new
 picture, tw

entieth-
century technology is not just a m

atter of electricity, 
m

ass production, aerospace, nuclear pow
er, the 

internet and the contraceptive pill. It w
ill involve the 

rickshaw
, the condom

, the horse, the sew
ing m

achine, 
the spinning w

heel, the H
aber-Bosch process, the 

hydrogenation of coal, cem
ented-carbide tools, 

bicycles, corrugated iron, cem
ent, asbestos, D

D
T, the 

chain saw
 and the refrigerator. The horse m

ade a 
greater contribution to N

azi conquest than the V
2.” 

(Edgerton, 2008: xii; em
phasis by Lecturer)



W
hat is “technology”?

y
Volti (1992, p.6 ) defined it as “as system

 based on the 
application of know

ledge, m
anifested in physical 

objects and organizational form
s for the attainm

ent of 
specific goals”



W
hat is “technology”?

•
“Technology consists of not only useful artifacts and 
the tools and processes needed to produce them

 but 
also the entire social organization of people and 
m

aterials that perm
its the acquisition of the 

know
ledge and skills needed to design, m

anufacture, 
distribute, use, repair, and eventually dispose of these 
artifacts. Technology is not a collection of things but is 
a system

atic and rational w
ay of doing things; it is, in 

general, the organization of know
ledge, people, and 

things to accom
plish specific practical goals”.(W

inston, 
2014, p.2)



Classical exam
ple: the case of the 

birth of infection control 
y

Ignaz Sem
m

elw
eis w

as a H
ungarian physician of 

ethnic-G
erm

an ancestry, now
 know

n as an early 
pioneer of antiseptic procedures. D

escribed as the 
"saviour of m

others", Sem
m

elw
eis discovered that the 

incidence of puerperal fever (also know
n as "childbed 

fever") could be drastically cut by the use of hand 
disinfection in obstetrical clinics. Puerperal fever w

as 
com

m
on in m

id-19th-century hospitals and often fatal. 
Sem

m
elw

eis proposed the practice of w
ashing hands 

w
ith chlorinated lim

e solutions in 1847 w
hile w

orking 
in V

ienna G
eneral H

ospital's First O
bstetrical C

linic, 
w

here doctors' w
ards had three tim

es the m
ortality of 

m
idw

ives' w
ards. H

e published a book of his findings 
in Etiology, Concept and Prophylaxis of C

hildbed Fever.



y
D

espite various publications of results w
here hand 

w
ashing reduced m

ortality to below
 1%

, Sem
m

elw
eis's 

observations conflicted w
ith the established scientific 

and m
edical opinions of the tim

e and his ideas w
ere 

rejected by the m
edical com

m
unity. Sem

m
elw

eis 
could offer no acceptable scientific explanation for his 
findings, and som

e doctors w
ere offended at the 

suggestion that they should w
ash their hands and 

m
ocked him

 for it. In 1865, Sem
m

elw
eis suffered a 

nervous breakdow
n and w

as com
m

itted to an asylum
, 

w
here he died at age 47 of pyaem

ia, after being beaten 
by the guards, only 14 days after he w

as com
m

itted. 
Sem

m
elw

eis's practice earned w
idespread acceptance 

only years after his death, w
hen Louis Pasteur 

confirm
ed the germ

 theory and Joseph Lister, acting 
on the French m

icrobiologist's research, practiced and 
operated, using hygienic m

ethods, w
ith great success.



W
hat is “technology”?

Include the invisible technologies
that control the 

purposeful organization of people and labour.

The entire technosphere—
that is, the sum

 total of all 
hum

an-created artifacts together w
ith  the enabling 

know
ledge that created it and sustains it—

as 
constituting one giant technological system

.



The scope of technologies
•

several interacting aspects: 
•

(1) skills, techniques, hum
an activity-form

s, or socio-
technical practices; 

•
(2) resources, tools, and m

aterials; 
•

(3) technological products, or artifacts; 
•

(4) ends, intentions, or functions; 
•

(5) background know
ledge; and 

•
(6) the social contexts in w

hich the technology is 
designed, developed, used, and disposed of. 

(W
inston, 2014: p.3) 



Health technology
y

Societies have alw
ays used and developed som

e form
 of 

technology to im
prove health and w

ellbeing

y
H

ealth technologies are an increasing presence w
ithin 

health and social care (Barry &
 Yuill, 2016, p.284)

y
“C

ontem
porary technological healthcare is characterized 

by a m
ultitude of m

edical devices, ranging from
 the 

bandage to the bioreactor, the therm
om

eter to m
agnetic 

resonance im
aging, from

 the cancer-screening test to the 
heart pacem

aker and to hum
an cell and tissue therapies.…

 
C

ontem
porary healthcare is technological healthcare” 

(Faulkner, 2009, p.1-13).  



W
HO

 on health technology
y

A
 health technology is the application of organized 

know
ledge and skills in the form

 of devices, m
edicines, 

vaccines, procedures and system
s developed to solve a 

health problem
 and im

prove quality of lives (W
H

O
, 

2018).



M
ain Categories of Health 

Technology 
1.

D
rugs:  e.g., aspirin, beta-blockers, antibiotics, 

cancer chem
otherapy

2.
Biologics:  e.g., vaccines, blood products, cellular and 
gene therapies

3.
D

evices, equipm
ent and supplies:  e.g., cardiac 

pacem
aker, m

agnetic resonance im
aging (M

RI) 
scanner, surgical gloves, diagnostic test kits, 
m

osquito netting
4.

M
edical and surgical procedures:  e.g., acupuncture, 

nutrition counseling, psychotherapy, coronary 
angiography, gall bladder rem

oval, bariatric surgery, 
cesarean section



M
ain Categories of Health 

Technology (continued) 
5.

Public health program
s: e.g., w

ater purification 
system

, im
m

unization program
, sm

oking prevention 
program

6.
Support system

s:  e.g., clinical laboratory, blood 
bank, electronic health record system

, telem
edicine 

system
s, drug form

ulary,
7.

O
rganizational and m

anagerial system
s:  e.g., 

m
edication adherence program

, prospective 
paym

ent using diagnosis-related groups, alternative 
health care delivery configurations

•
(U

.S. N
ational Library of M

edicine, 2017, para. A
1)



Purpose or Application of Health 
Technologies
1.

Prevention:
protect against disease by preventing it 

from
 occurring, reducing the risk of its occurrence, or 

lim
iting its extent or sequelae

(e.g., im
m

unization, 
hospital infection control program

, fluoridated w
ater 

supply)
2.

Screening:
detect a disease, abnorm

ality, or 
associated risk factors in asym

ptom
atic people (e.g., 

Pap sm
ear, tuberculin test, screening m

am
m

ography, 
serum

 cholesterol testing)
3.

D
iagnosis:

identify the cause and nature or extent of 
disease in a person w

ith clinical signs or sym
ptom

s 
(e.g., electrocardiogram

, serological test for typhoid, 
x-ray for possible broken bone)



Purpose or Application of Health Technologies (continued)
4.

Treatm
ent:

intended to im
prove or m

aintain health 
status or avoid further deterioration (e.g., antiviral 
therapy, coronary artery bypass graft surgery, 
psychotherapy)

5.
Rehabilitation:

restore, m
aintain or im

prove a physically 
or m

entally disabled person's function and w
ell-being 

(e.g., exercise program
 for post-stroke patients, assistive 

device for severe speech im
pairm

ent, incontinence aid)
6.

Palliation: im
prove the quality of life of patients, 

particularly for relief of pain, sym
ptom

s, discom
fort, and 

stress of serious illness, as w
ell as psychological, social, 

and spiritual problem
s. (A

lthough often provided for 
progressive, incurable disease, palliation can be provided 
at any point in illness and w

ith treatm
ent, e.g., patient-

controlled analgesia, m
edication for depression or 

insom
nia, caregiver support.)

•
(U

.S. N
ational Library of M

edicine, 2017, para. A
2)



yW
hy should w

e study 
the relations am

ong  
health, technology and 
the society?



y
“W

hether in health care or other sectors, 
technological innovation can challenge 
certain ethical, religious, cultural, and legal 
norm

s” (U
.S. N

ational Library of M
edicine, 

2017, section C
).

y
A

nd the applications of health technologies 
have other social consequences as w

ell.



Earlier controversial health 
technology
y

In-vitro fertilization
y

Predeterm
ination of the sex of children

y
Retardation of ageing

y
M

odifying hum
an behavior by neurosurgical, 

electrical or pharm
aceutical m

eans
y

C
ontraceptives

y
O

rgan transplantation
(N

ational Research C
ouncil, 1975)



M
ore recent health technologies 

that arouse concerns
y

A
rtificial organs

y
Life-sustaining technologies for critically or 
term

inally ill patients
y

G
enetic testing

y
G

enetic therapy
y

U
ltrasonography for fetal sex selection

y
Stem

 cell research (U
.S. N

ational Library of 
M

edicine, 2017b, section B)



Em
erging Health Technologies 

“that’ll im
prove and/or ruin 

everything”
y

Robotic construction
y

A
ugm

ented reality
y

Synthetic biology
y

Precision M
edicine

y
Bioprinting

y
Brain-C

om
puter interfaces

am
ong others

(W
einersm

ith &
 W

einersm
ith, 2017)



yExam
ples of U

nintended 
C

onsequences of H
ealth Technology 

(U
.S. N

ational Library of M
edicine, 

2017a, box II-3)



Technology
Intended or O

riginal U
ses

U
nin

tended C
on

sequences or 
U

nanticipated U
ses

A
ntibiotics 

(antibacterials)
K

ill or inhibit grow
th of bacteria that 

cause infectious diseases
O

veruse and im
proper use 

leading to m
ulti-drug resistant 

bacterial strains 1

A
ntiretroviral 

therapy (A
RT)

Treatm
ent of H

IV
/A

ID
S

Return to risky sexual behaviors 
in som

e patient groups 2,3,4

A
spirin

Relieve pain, fever, inflam
m

ation
A

ntiplateletto prevent blood 
clots 5

Bariatric surgery
W

eight loss in obese patients
Cure or rem

ission of type 2 
diabetes in m

any of the obese 
patients 6

M
edical 

ultrasonography
V

isualizing structures and blood flow
 in 

the body in real tim
e

Fetal sex selection
7,8,9

Prostate cancer 
screening w

ith 
PSA

 test

Identify m
en w

ith prostate cancer early 
enough to cure

Invasive testing, therapies, and 
adverse effects for m

en w
ith 

slow
-grow

ing/low
-risk cases that 

w
ill never cause sym

ptom
s 10,11

Sildenafil
C

ardiovascular disorders, especially 
hypertension (used today for 
pulm

onary arterial hypertension)

Treat m
ale sexual dysfunction

12



Sources:
1. H

ollis A
, A

hm
ed Z. Preserving antibiotics, rationally. N

 Engl J M
ed. 

2013;369(26):2474-6.
2. Fu TC

, et al. C
hanges in sexual and drug-related risk behavior follow

ing 
antiretroviral therapy initiation am

ong H
IV

-infected injection drug 
users. A

ID
S. 2012;26(18):2383-91.

3. K
em

babazi A
, et al. D

isinhibition in risky sexual behavior in m
en, but 

not w
om

en, during four years of antiretroviral therapy in rural, 
southw

estern U
ganda. PLoS O

ne. 2013;8(7):e69634.
4. Tun W

, et al. Increase in sexual risk behavior associated w
ith 

im
m

unologic response to highly active antiretroviral therapy am
ong 

H
IV

-infected injection drug users. C
lin Infect D

is. 2004;38(8):1167-74.
5. H

ackam
 D

G
, Eikelboom

 JW
. A

ntithrom
botic treatm

ent for peripheral 
arterial disease. H

eart. 2007;93(3):303-8.
6. Brethauer SA

, et al. C
an diabetes be surgically cured? Long-term

 
m

etabolic effects of bariatric surgery in obese patients w
ith type 2 

diabetes m
ellitus. A

nn Surg. 2013;258(4):628-36.



7. G
eorge SM

. M
illions of m

issing girls: from
 fetal sexing to high technology 

sex selection in India. Prenat D
iagn. 2006 Jul;26(7):604-9.

8. N
ie JB. N

on-m
edical sex-selective abortion in C

hina: ethical and public 
policy issues in the context of 40 m

illion m
issing fem

ales. Br M
ed Bull. 

2011;98:7-20.
9. Thiele AT, Leier B. Tow

ards an ethical policy for the prevention of fetal sex 
selection in C

anada. J O
bstet G

ynaecol C
an. 2010 Jan;32(1):54-7.

10. H
ayes JH

, Barry M
J. Screening for prostate cancer w

ith the prostate-
specific antigen test: a review

 of current evidence. JA
M

A
. 2014;311(11):1143-9.

11. Lin K
, Lipsitz R, M

iller T, Janakiram
an S; U

.S. Preventive Services Task 
Force. Benefits and harm

s of prostate-specific antigen screening for 
prostate cancer: an evidence update for the U

.S. Preventive Services Task 
Force. A

nn Intern M
ed. 2008;149(3):192-9.

12. K
ling J. From

 hypertension to angina to V
iagra. M

od D
rug D

iscov. 
1998;1(2):31-8.



Guideline for ethical decision 
m

aking
1. Identify all stakeholders—

that is, all individuals w
hose 

interests m
ight be affected by a decision.

2. Identify all possible courses of action that one m
ight 

follow
.

3. Review
 all argum

ents for each option, developing pros 
and cons in term

s of their potential risks and rew
ards 

for all stakeholders.
4. Then, after having carefully w

orked through such 
deliberations, m

ake a rational choice about w
hich of 

the available options has the strongest set of m
oral 

reasons behind it. (W
inston, 2014, p.17) 



In later lectures w
e w

ill learn:
y

the different perspectives on technology in general, 
and health technology in particular.

y
how

 technology affects the experience of illness
y

how
 health technology has altered the relations 

betw
een the m

edical profession and patients, 
y

the for-profit health-care sector and 
patients/consum

ers, 
y

or the governm
ent and its people. 



This W
eek’s required reading:

y
W

inston, M
. (2014). “Introduction: C

hildren of 
Invention Revisited”.  (pp.1-26 in your textbook)
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Appendix 1: Som
e contem

porary 
health technologies that m

ay 
arouse ethical concerns 
y

G
enetics-related developm

ents (especially the 
advent of new

 technologies for genetic diagnosis, 
testing  and screening; gene therapy; 
pharm

acogenetics and pharm
acogenom

ics; and 
nutrigenom

ics)
1.

the diagnosis and treatm
ent of both single and 

m
ultifactoral disease

2.
The developm

ent of target disorders
3.

The targeting of drug-based treatm
ents



y
In

form
atics-based system

s and e-health used for 
m

onitoring the individual, such as biosensors or 
telecare; telem

edicine deployed for diagnostic
(thorough im

aging/ultrasound) and therapeutic 
purposes; and inform

ation system
s used to 

m
anage clinical data about patien

ts



y
tissue-related, such as tissue engineering and 
(adult or em

bryonic) stem
 cells research and 

therapy
y

(U
.S. N

ational Library of M
edicine, 2017a; W

ebster, 
2007, p.6-15)


