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Abstract
Objective: identify in the literature how care-educational gerontechnologies have been 
constructed and validated and recommended propositions for their development. Method: 
integrative literature review carried out in the Web of Science, LILACS, CINAHL, 
BDENF, MEDLINE and SciELO databases following the recommendation of Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). We selected studies 
that presented the construction and validation of gerontechnologies. For data extraction, 
we used an instrument adapted from the international RedENSO. We also classified the 
level of evidence of the studies according to Melnyk and Fineout-Overholt Results: We 
analyzed 17 studies. The year 2019 had the highest number of publications on the subject, 
with the majority coming from Brazil. The development of material gerontechnologies, as 
booklets, leaflets, manuals, games, software and multimedia materials, was more reported. 
Regarding the method of construction of gerontechnologies adopted in the studies, 
situational diagnosis through interviews, dialogues and scales, and literature reviews on 
the themes stood out. In most studies, validation was performed with the elderlies and, 
in some studies, validation was also performed with specialists. Conclusion: We found 
that the process of development of care-educational gerontechnologies is recent and 
requires improvement in the validation stage and not always performed by researchers. 
Regarding the recommendations for their development, we highlight the use of language 
accessible to older people and the association of theoretical and practical knowledge.
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INTRODUC TION

Population aging is a global concern that involves 
issues about health, financial security and the 
distribution of families’ financial resources to care 
for the older person. The Decade of Healthy Aging 
(2021-2030) was declared by the United Nations 
(UN) General Assembly in May 2020, with the aim 
of improving the lives of older people, their families 
and communities1.  

In Brazil, the strategic agenda of the Ministry 
of Health has among its objectives the guarantee of 
comprehensive health care for older people and those 
with chronic diseases at all levels of health care2. 
Meeting the demands caused by aging proves to be 
a challenge for the health system, since assisting this 
specific public requires a new form of health care 
and humanization of the care provided3.

Comprehensive health care for the older person 
seeks to maintain functional capacity, promote 
autonomy and, consequently, quality of life. It is 
important to consider that aging does not mean being 
disabled. All assistance provided to older people must 
take into account their ability to judge and make 
decisions. It is important to encourage and ensure 
the exercise of autonomy in the older person’s health 
care relationships4.

In this sense, there are gerontechnologies, which 
seek to assist in the older person’s daily activities5. 
It is an interdisciplinary field of study, as it involves 
technology, gerontology and aging, encompassing 
the development of techniques, products and services 
based on knowledge of the aging process6. 

Gerontechnologies have a vast field of action, 
including research, design and development of 
various technologies aimed at promoting the older 
person’s quality of life. The possibility of action is 
wide, as in health, safety, assistance, communication 
and stimulation, for example5.

Several types of gerontechnologies can be 
developed to expand the possibilities of health 
professionals in carrying out innovative and care-
producing practices. Among them, care-educational 
gerontechnologies (CEGT) stand out, known as 
extremely important resources to complement 

health care and encourage patient participation, by 
encouraging self-care, and the family in the care 
process7-9. Some examples are: manuals, booklets, 
games, workshops, educational programs and 
software10. 

The CEGT enable the dissemination of 
knowledge, cause changes and influence the older 
person’s health standard, in addition to increasing 
the possibilities of using new resources for care 
practices and health education11. From the shared 
construction of knowledge and the development of 
cognitive and affective skills, they encourage the 
patient to use their senses to think and relate these 
activities to their reality7-9. 

The development of these technologies in 
everyday practice should be encouraged, but they 
must be valid to prove their effectiveness before 
using them with the target audience12. Understanding 
how CEGTs are constructed and validated is useful 
for professionals who seek to develop them or who 
use them to support the care provided to the older 
person, using scientifically based materials with 
real results. 

The present study aimed to identify in the 
literature how CEGTs have been constructed and 
validated and to propose recommendations for their 
development.

METHOD

This is an Integrative Review (IR), which plays a 
fundamental role in the development of Evidence-
Based Practice (EBP)13. It was conducted in six 
steps: identification of the theme and selection of 
the research question; criteria for inclusion and 
exclusion of studies/literature search; categorization 
of studies; evaluation of included studies; evaluation 
of results and synthesis of knowledge. The period 
from study planning to completion was from June 
to October 202014,15.

The route taken to define the procedures for 
searching, selecting and analyzing articles followed 
the recommendations of the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
protocol16.
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The theme was the development and validation of 
gerontechnologies, aiming to answer the following 
guiding question: “What do methodological research 
articles reveal about the construction and validation 
of gerontechnologies?”. For its elaboration, the 
PICo17 strategy was used, acronym for population 
(older people), interest (methodological research 
articles on the construction and validation of care-
educational gerontechnologies) and context (health 
care), adapted for use in non-clinical research. 

Inclusion criteria were defined as being an 
original research article related to the construction 
and validation of care-educational gerontechnology, 
which was available in full online and free of charge, 
published in Portuguese, English and/or Spanish, 
with no time frame. Duplicate articles, other reviews 
and studies in which older people were not the target 
population were excluded.

The search for articles included in the review 
was carried out from secondary sources. Descriptors 
and Boolean terms were used in each database in a 
standardized way. To search for articles, the Web of 
Science, Latin American and Caribbean Literature 
on Health Sciences Information (LILACS), 
Database on Nursing (BDENF), Medical Literature 
Online (MEDLINE) and Cumulative Index to 
Nursing and Allied Health Literature (CINAHL) 
and Scientific Electronic Library Online (SciELO) 
databases were selected.

The descriptors used for the search were 
consulted in the Descriptors in Health Sciences 
(DeCS) and their synonyms or equivalents in the 

English language in the Medical Subject Headings 
(MeSH) and CINAHL Titles. These were combined 
with the Boolean operators AND and OR, according 
to the systematic search strategy presented in Table 1. 

Two reviewers independently gave their opinion 
on the inclusion of each study, and those that reached 
mutual agreement were selected, in order to avoid 
biased results. In this study, there was no need for 
a third reviewer to resolve conflicts. This step took 
place during the month of August 2020.

For data collection, an instrument composed of 
two sections was used, adapted from the form of 
the Red de Enfermería em Salud Ocupacional (RedENSO 
Internacional)18, the first consisting of basic 
information about the publications, such as: title, name 
and training of the authors, year, country, database, 
language, journal, study type and level of evidence. 
The second part of the instrument contains questions 
related to the topic of interest, consisting of questions 
that addressed the name, type, classification, objective 
and content of the technology developed, essential 
characteristics for its development and validation 
and/or evaluation process.

The level of evidence (LE) was determined 
according to the classification by Melnyk and 
Fineout-Overholt19 in: level I – systematic review or 
meta-analysis; level II – randomized controlled trial; 
level III – controlled study without randomization; 
level IV - case-control study or cohort study; level 
V – systematic review of qualitative or descriptive 
studies; level VI – qualitative or descriptive study; 
and level VII – opinion or consensus.

Table 1. Systematized search strategies. Picos, PI, Brazil, 2020.

Source Strategy
MEDLINE aged AND “educational technology”
WEB OF SCIENCE aged AND ("educational technology" OR "health education") AND "validation studies")
CINAHL aged AND “educational technology”
SciELO aged AND (educational technology OR health technology)
BDENF aged AND educational technology AND validation studies

 aged AND educational technology
LILACS aged AND educational technology AND validation studies

educational technology AND idoso.
Source: prepared by the authors.
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The gerontechnologies found in the studies 
were determined according to the classification 
of educational health technologies by Teixeira20,21 
into material educational technologies – which are 
products, and intangible educational technologies 
– dynamic processes.

The selected studies were critically analyzed, 
and the extracted information was categorized 
according to the objects of interest and presented 
in tables containing the profile of the publications, 
the characterization of the gerontechnologies 
constructed, the methodological val idat ion 
processes and the main recommendations for the 
development of gerontechnologies. 

RESULTS

A total of 242 studies were retrieved, and 215 
publications were excluded after reading the title and 
abstract because they did not answer the research 
question or because older people were not the target 
audience. Consequently, 27 publications were read 
in full, of which 10 articles were excluded, resulting 
in the composition of 17 primary studies for this 
integrative review, as detailed in Figure 1. 

Among the studies analyzed, most did not 
exceed the limit of 10 years of publication, with 2019 
being the year with the most publications. As for 
the place where the studies were carried out, Brazil 
was the outstanding country. The professionals who 
stood out in the construction of care-educational 
gerontechnologies were nurses, with a significant 
number of published studies. 

Material gerontechnologies predominated, 
represented by booklets, leaflets, manuals, games, 
even software and multimedia materials. Immaterial 
gerontechnologies were also contemplated with the 

development of empowerment techniques and socio-
educational groups. Table 2 was constructed by the 
authors to present the synthesis of data from each 
primary study included in the review.

As for the methodological characteristics for 
the construction and validation of the CEGT 
identified in the studies, they are presented in Table 
3. Regarding the construction method, different 
processes performed by the authors were observed. 
Common points were found, such as the older 
people’s situational diagnosis, reported by eleven 
studies, guided by the application of semi-structured 
interviews24,25,27,30,35,36, dialogue6,22,31 and scales26,29,30, 
selected according to the purpose of each research. 
Six studies report carrying out a literature review on 
the topic to be addressed to support the subsequent 
elaboration of the technology content21,24,25,31,34,36.

Regarding the validation process, six studies 
present gerontechnologies validated by specialists 
and older people24,27,28,31,33,35, seven were validated 
only by older people6,21,22,25,26,29,30, and four were 
not validated by the authors23,32,34,36. Regarding the 
methodological approach, qualitative studies stood 
out (n=15)6,21-30,32,34,36, of which six were guided by the 
principles of Convergent Care Research6,21,22,26,29,30, 
on the other hand, three studies had a quantitative 
approach, of the methodological research type28,31,35, 
and two studies were quantitative-qualitative28,34. 

Considering the particularities of each study in 
the elaboration of gerontechnologies, respecting 
the peculiarities of the target audience, the 
recommendations considered essential for the 
construction process were summarized in Table 4, 
noting that they refer mainly to language, content 
and appearance. Level IV evidence was found on the 
construction and validation of gerontechnologies, 
being classified as such because they come from 
descriptive or qualitative studies. 
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Records identified 
in searches (n=670)

Web of  Science (n=288), 
MEDLINE (n=169), Cinahl (n=8), 
BDENF (n=35), SciELO (n=46), 

LILACS (n=45)
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Did not classify as articles (n=41)

Tracked records (n=289) Duplicate records (n=47)

Articles selected for title and 
abstract reading (n=242)

Studies included in the review (n=17)

Full-text articles evaluated for 
eligibility (n=27)

Articles excluded after reading the title and 
abstract (n=215)

Escape from the subject under study (n=119)
Technologies developed for another target 

audience (n=78)
There was no construction of  technology (n=15)

Reflection article (n=1)
Review articles (n=2)

Articles excluded after full text reading 
(n=10)

Does not answer the guiding question 
(n=10)

Figure 1. Flowchart for the selection of primary studies, adapted from the PRISMA recommendation. Picos - 
PI, Brazil, 2020.

Source: prepared by the authors.

Table 2. Characterization of the studies analyzed in the review. Picos - PI, Brazil, 2020.

Study 
coding

Authors/Training/
Year Country

Type of Gerontechnology 
/ Classification according 
to Teixeira17

Objectives

A1 Lucca et al.21/ 
Nurses/ 2020 Brazil Cards game / Material

Promote the understanding of the older person 
undergoing hemodialysis treatment about the 
influence of their attitudes on their current 
health condition and quality of life.

to be continued
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Continuation of Table 2

Study 
coding

Authors/Training/
Year Country

Type of Gerontechnology 
/ Classification according 
to Teixeira17

Objectives

A2 Gonçalves et al.22 / 
Nurses / 2005 Brazil Socio-educational Action 

Program / Immaterial 

Favor self-care behaviors for the autonomy, 
independence and interdependence of 
hospitalized geriatric patients and their 
accompanying family members.

A3
Hammerschmidt 
et al.23/ Nurses / 
2010

Brazil Empowering Techniques 
/ Immaterial

Develop the care process, encouraging the 
participation and active decision of older people 
with diabetes.

A4 Barros et al.24/ 
Nurses / 2012 Brazil Educational booklet / 

Material

Educate caregivers and older people with a 
stoma about stoma care and prevention of 
complications.

A5 Pennafort et al.25/ 
Nurses / 2019 Brazil

Educational activity – 
banner and rag doll / 
Material

Guide older people with chronic kidney disease 
on hemodialysis about self-care in maintaining 
arteriovenous fistula, ensuring adequate access 
to effective dialysis therapy.

A6 Goes et al.26/ 
Nurses / 2016 Brazil Convergence groups / 

Immaterial

Ensure the older person access to health 
services with transformative practices, providing 
well-being and quality of life in the family and 
community.

A7 Throfast et al.27/ 
Pharmacists / 2019 Sweden e-learning modules / 

Material
Distribute information, through the internet, on 
the use of medicines.

A8 Rocha et al.28/ 
Nurses / 2019 Brazil Guidance manual / 

Material

Mediate health education actions at the time of 
hospital discharge for family members and older 
people undergoing brain surgery.

A9 Costa et al.29/ 
Nurses / 2016 Brazil Story telling / Immaterial Stimulate older people’s cognition and memory, 

social interaction and knowledge sharing.

A10 Ferreira et al.30/ 
Nurses / 2019 Brazil

Educational booklet, 
memory games / 
Material

Provide health promotion through the 
prevention of falls in older people with 
Parkinson's.

A11 Olympio et al.6/ 
Nurses / 2018 Brazil Board game / Material

Promote active and healthy aging by maintaining 
functional capacity, cognitive stimulation, social 
interaction and obtaining knowledge about self-
care.

A12 Carvalho et al.31/ 
Nurses / 2019 Brazil Educational booklet / 

Material Promote sleep hygiene in older people.

A13
Santos et al.32/ 
Physical therapists 
/ 2018

Brazil
Software – Mobile 
Platform Application / 
Material

Stimulate older people’s functional capacity to 
maintain functional independence.

A14
Macedo et al.33/ 
Speech therapists 
/ 2020

Brazil Educational guide / 
Material

Promote older people’s vocal health through 
strategies, self-reflections and guidance on vocal 
self-care.

A15
Nakamura et al.34/ 
Speech therapists 
/ 2018

Brazil
Multimedia material 
– interactive archive / 
Material

Guide and advise older people candidates for the 
use of hearing aids.

A16 Delatorre et al.35/ 
Nurses / 2013 Brazil Educational guide / 

Material

Promote self-care of older people undergoing 
Percutaneous Transluminal Coronary 
Angioplasty (PTCA)

A17
Campos et al.36/ 
Speech therapists 
/ 2010

Brazil Multimedia material – 
didactic film / Material

Provide information for hearing-impaired 
seniors on the use and handling of the Personal 
Sound Amplification Device (PSAD)

Source: prepared by the authors.



7 of 19

Construction and validation of gerontechnologies

Rev. Bras. Geriatr. Gerontol. 2021;24(4):e210144

to
 b

e 
co

nt
in

ue
d

Ta
bl

e 
3.

 M
et

ho
do

lo
gi

ca
l p

at
h 

fo
r t

he
 c

on
st

ru
ct

io
n 

an
d 

va
lid

at
io

n 
of

 c
ar

e-
ed

uc
at

io
na

l g
er

on
te

ch
no

lo
gi

es
 o

f t
he

 a
na

lyz
ed

 st
ud

ies
. P

ico
s –

 P
I, 

Br
az

il,
 2

02
0.

Co
di

ng
 /

 S
tu

dy
 

Ty
pe

Co
ns

tr
uc

tio
n 

m
et

ho
d

Va
lid

at
io

n 
by

 
sp

ec
ia

lis
ts

Va
lid

at
io

n 
by

 
ta

rg
et

 au
di

en
ce

Va
lid

at
io

n 
m

et
ho

d

A
1/

 A
ss

ist
an

ce
 

Co
nv

er
ge

nt
 

Re
se

ar
ch

- D
es

ig
n 

(te
ch

ni
ca

l v
isi

ts
 to

 th
e 

re
se

ar
ch

 si
te

, p
ro

bl
em

 
de

fin
iti

on
 a

nd
 re

se
ar

ch
 o

bj
ec

tiv
e, 

lit
er

at
ur

e 
re

vi
ew

 fo
r t

he
 

sy
nt

he
sis

 o
f k

no
w

led
ge

 re
ga

rd
in

g 
th

e 
to

pi
c)

 
- I

ns
tr

um
en

ta
tio

n 
(d

el
im

ita
tio

n/
de

ta
ili

ng
 o

f t
he

 p
hy

sic
al

 
sp

ac
e 

of
 th

e 
re

se
ar

ch
, c

ho
ice

 o
f p

ar
tic

ip
an

ts
 a

nd
 d

at
a 

co
lle

ct
io

n 
in

st
ru

m
en

ts)
- S

cr
ut

in
y 

an
d 

an
al

ys
is 

(re
se

ar
ch

er
s' 

en
tr

y 
in

to
 th

e 
re

al
ity

 
of

 p
ra

ct
ice

. S
em

i-s
tr

uc
tu

re
d 

in
te

rv
iew

s a
nd

 c
on

ve
rs

at
io

n,
 

un
sy

ste
m

at
ic 

pa
rt

ici
pa

nt
 o

bs
er

va
tio

n 
an

d 
an

al
ys

is 
of

 
m

ed
ica

l r
ec

or
ds

 w
er

e 
us

ed
). 

N
o

10
 o

ld
er

 p
eo

pl
e 

on
 

he
m

od
ia

lys
is.

A
na

lys
is:

 g
ui

de
d 

by
 ap

pr
eh

en
sio

n,
 sy

nt
he

sis
, t

he
or

iz
at

io
n 

an
d 

tr
an

sf
er

en
ce

.
A

n 
ev

al
ua

tiv
e 

in
st

ru
m

en
t w

as
 u

se
d 

w
ith

 th
e 

ol
de

r p
eo

pl
e, 

w
ith

 q
ue

st
io

ns
 fo

cu
se

d 
on

 th
e 

pa
tie

nt
s' 

fe
el

in
gs

 b
ef

or
e 

an
d 

af
te

r t
he

 ap
pl

ica
tio

n 
of

 th
e 

ga
m

e, 
fo

r t
he

 re
cu

rr
en

t l
ea

rn
in

g 
an

d 
ex

pe
rie

nc
e.

A
2/

 A
ss

ist
an

ce
 

Co
nv

er
ge

nt
 

Re
se

ar
ch

Ba
se

d 
on

 O
re

m
's 

Se
lf-

Ca
re

 T
he

or
y

Bu
ilt

 th
ro

ug
h 

di
al

og
ue

 w
ith

 th
e 

su
bj

ec
ts

 o
f c

ar
e 

an
d 

se
lf-

ca
re

: t
he

 h
os

pi
ta

liz
ed

 o
ld

er
 p

er
so

n,
 th

e 
ac

co
m

pa
ny

in
g 

fa
m

ily
 (f

ut
ur

e 
po

st-
di

sc
ha

rg
e 

ca
re

gi
ve

r) 
an

d 
th

e 
nu

rs
e, 

in
 

an
 in

pa
tie

nt
 u

ni
t. 

 

N
o

D
oe

s n
ot

 sp
ec

ify
 

nu
m

be
r o

f 
pa

rt
ici

pa
tin

g 
ol

de
r 

pe
op

le

A
ss

es
sm

en
t p

er
m

ea
te

s t
he

 e
nt

ire
 so

cio
-e

du
ca

tio
na

l a
ct

io
n 

an
d 

ta
ke

s p
lac

e 
co

lle
ct

iv
ely

 in
 th

e 
gr

ou
p 

sp
ac

e. 
A

t t
he

 
en

d 
of

 th
e 

m
ee

tin
g,

 th
e 

pa
rt

ici
pa

nt
s e

xp
re

ss
 th

em
se

lv
es

 
w

ith
 th

ei
r a

pp
re

ci
at

io
ns

, s
ug

ge
st

io
ns

 a
nd

 e
lab

or
at

io
ns

 
(“

th
in

ki
ng

”)
 in

 th
e 

fa
ce

 o
f t

he
 g

ro
up

 e
xp

er
ien

ce
.

A
3/

 E
xp

er
ien

ce
 

re
po

rt
Co

ns
tr

uc
tio

n 
ba

se
d 

on
 th

e 
pr

of
es

sio
na

l r
ou

tin
e 

of
 th

e 
au

th
or

s t
he

m
se

lv
es

.
N

o
N

o
N

ot
 v

al
id

at
ed

 b
y 

th
e 

au
th

or
s.

A4
/ 

Q
ua

lit
at

iv
e

Se
m

i-s
tr

uc
tu

re
d 

in
te

rv
iew

s w
ith

 o
ld

er
 p

eo
pl

e 
w

ith
 st

om
as

 
re

gi
ste

re
d 

at
 th

e 
St

om
at

he
ra

py
 S

er
vi

ce
 (4

 o
ld

er
 p

eo
pl

e 
pa

rt
ici

pa
te

d 
in

 th
is 

st
ag

e, 
ch

os
en

 fo
r b

ei
ng

 ta
lk

at
iv

e, 
lu

cid
 

an
d 

in
 g

oo
d 

he
alt

h)
.

Th
e 

da
ta

 w
er

e 
or

ga
ni

ze
d 

by
 th

em
es

 a
nd

 sc
ien

tif
ic 

re
fe

re
nc

es
 w

er
e 

co
ns

ul
te

d 
to

 a
id

 in
 th

e 
co

ns
tr

uc
tio

n 
of

 th
e 

m
at

er
ia

l. 

1 
nu

rs
e 

wo
rk

in
g 

fo
r m

or
e 

th
an

 
16

 y
ea

rs
 in

 th
e 

sto
m

at
he

ra
py

 
se

rv
ice

4 
ol

de
r p

eo
pl

e 
pa

rt
ici

pa
tin

g 
in

 
th

e 
co

ns
tr

uc
tio

n 
st

ag
e 

an
d 

45
 

re
gi

ste
re

d 
in

 th
e 

sto
m

at
he

ra
py

 
se

rv
ice

Pr
ob

lem
at

iz
ed

 it
em

 b
y 

ite
m

 w
ith

 e
ac

h 
pa

rt
ici

pa
nt

 a
nd

 a
fte

r 
fif

te
en

 d
ay

s t
he

y 
we

re
 c

on
su

lte
d 

ab
ou

t s
ug

ge
st

io
ns

 fo
r 

ch
an

ge
s i

n 
th

e 
te

xt
 a

nd
 im

ag
es

.



8 of 19

Construction and validation of gerontechnologies

Rev. Bras. Geriatr. Gerontol. 2021;24(4):e210144

Co
nt

in
ua

tio
n 

of
 T

ab
le 

3

to
 b

e 
co

nt
in

ue
d

Co
di

ng
 /

 S
tu

dy
 

Ty
pe

Co
ns

tr
uc

tio
n 

m
et

ho
d

Va
lid

at
io

n 
by

 
sp

ec
ia

lis
ts

Va
lid

at
io

n 
by

 
ta

rg
et

 au
di

en
ce

Va
lid

at
io

n 
m

et
ho

d

A
5/

 A
ct

io
n 

se
ar

ch

E
st

ab
lis

he
d 

04
 p

ha
se

s:
Si

tu
at

io
na

l d
ia

gn
os

is 
(se

m
i-s

tr
uc

tu
re

d 
in

te
rv

iew
 to

 id
en

tif
y 

th
e 

de
m

an
d 

fo
r i

nf
or

m
at

io
n)

Pl
an

ni
ng

 (d
ev

elo
pm

en
t o

f e
du

ca
tio

na
l t

ec
hn

ol
og

y 
gu

id
ed

 
by

 re
lev

an
t l

ite
ra

tu
re

)
A

ct
io

n 
(c

ar
ry

in
g 

ou
t t

he
 e

du
ca

tio
na

l i
nt

er
ve

nt
io

n 
w

ith
 th

e 
ap

pl
ica

tio
n 

of
 th

e 
ba

nn
er

 a
nd

 ra
g 

do
ll 

bu
ilt

 to
 g

ui
de

 fi
st

ul
a 

ca
re

)
A

ss
es

sm
en

t (
pe

rf
or

m
ed

 a
fte

r o
ne

 m
on

th
 o

f t
he

 e
du

ca
tio

na
l 

ac
tiv

ity
)

N
o

13
 o

ld
er

 p
eo

pl
e 

on
 

he
m

od
ia

lys
is.

Se
m

i-s
tr

uc
tu

re
d 

in
te

rv
iew

 ab
ou

t t
he

 k
no

w
led

ge
 le

ar
ne

d 
by

 
th

e 
ol

de
r p

er
so

n 
w

ith
 c

hr
on

ic 
ki

dn
ey

 d
ise

as
e 

ab
ou

t t
he

 c
ar

e 
pr

ov
id

ed
 b

y 
th

e 
re

se
ar

ch
er

s. 
A

na
lys

is 
by

 th
em

at
ic 

ca
te

go
ry

.

A
6/

 A
ss

ist
an

ce
 

Co
nv

er
ge

nt
 

Re
se

ar
ch

D
ia

gn
os

tic
 a

ss
es

sm
en

t o
f l

iv
in

g 
co

nd
iti

on
s a

nd
 h

ea
lth

 o
f 

th
e 

ol
de

r p
er

so
n 

(a
pp

lic
at

io
n 

of
 th

e 
H

ea
lth

 H
an

db
oo

k 
of

 
th

e 
O

ld
er

 P
er

so
n 

an
d 

th
e 

Sm
ile

ste
in

 F
am

ily
 A

PG
A

R)
 w

ith
 

30
 p

ar
tic

ip
an

ts
.

St
ra

te
gi

c 
ed

uc
at

io
na

l p
la

nn
in

g 
of

 th
e 

TC
E

, a
pp

lie
d 

to
 o

ld
er

 
pe

op
le 

se
lec

te
d 

by
 c

on
ve

ni
en

ce
, p

ar
tic

ip
an

ts
 in

 th
e 

in
iti

al
 

sa
m

pl
e 

(A
m

on
g 

th
e 

30
 in

 th
e 

in
iti

al
 sa

m
pl

e, 
a g

ro
up

 o
f 1

3 
w

as
 fo

rm
ed

 th
at

 m
et

 th
e 

in
clu

sio
n 

cr
ite

rio
n 

of
 at

te
nd

in
g 

se
ve

n 
w

ee
kl

y 
m

ee
tin

gs
 fo

r t
wo

 m
on

th
s).

 

N
o

13
 o

ld
er

 p
eo

pl
e 

Th
e 

as
se

ss
m

en
t w

as
 b

as
ed

 o
n 

th
e 

ob
se

rv
at

io
n 

of
 

em
po

w
er

m
en

t f
or

 se
lf-

ca
re

, i
n 

sig
ns

 e
m

itt
ed

 in
 th

e 
sp

ee
ch

es
: a

w
ar

en
es

s o
f o

ld
 a

ge
 is

su
es

, c
ha

ng
es

 in
 c

ar
e 

pr
ac

tic
e 

re
lat

ed
 to

 c
op

in
g 

w
ith

 h
ea

lth
 c

om
pl

ica
tio

ns
 in

 th
e 

co
ur

se
 o

f a
gi

ng
. 

A7
/ 

Q
ua

nt
i-

qu
al

ita
tiv

e

To
pi

cs
 in

clu
de

d 
in

 th
e 

m
od

ul
es

 w
er

e 
se

lec
te

d 
in

 
co

lla
bo

ra
tio

n 
w

ith
 p

ha
rm

ac
ist

s t
hr

ou
gh

 fr
eq

ue
nt

ly 
as

ke
d 

qu
es

tio
ns

 a
sk

ed
 b

y 
ol

de
r p

at
ien

ts
 o

n 
ho

sp
ita

l w
ar

ds
 o

r i
n 

ph
ar

m
ac

ies
.

5 
sp

ec
ia

lis
ts

 
(p

ha
rm

ac
y, 

e-
lea

rn
in

g,
 w

eb
 

de
sig

n,
 h

ea
lth

 
in

fo
rm

at
ics

 
an

d 
m

ed
ica

tio
n 

in
fo

rm
at

ics
).

Re
pr

es
en

ta
tiv

es
 

of
 2

 p
en

sio
ne

rs
 

as
so

ci
at

io
ns

In
iti

al
 a

ss
es

sm
en

t 
- 4

 o
ld

er
 p

eo
pl

e

Fi
na

l a
ss

es
sm

en
t -

 
16

 o
ld

er
 p

eo
pl

e

In
iti

al
ly,

 a 
pr

ot
ot

yp
e 

w
as

 d
ev

elo
pe

d,
 e

va
lu

at
ed

 a
nd

 
va

lid
at

ed
 b

y 
a s

m
al

l t
es

t g
ro

up
. T

he
 re

vi
se

d 
ve

rs
io

n 
of

 th
e 

pr
ot

ot
yp

e 
w

as
 th

en
 e

va
lu

at
ed

 b
y 

a g
ro

up
 o

f o
ld

er
 p

eo
pl

e 
w

ith
 a 

qu
es

tio
nn

ai
re

 ab
ou

t t
he

 c
on

te
nt

, l
ay

ou
t a

nd
 le

ve
l o

f 
kn

ow
led

ge
 o

f t
he

 m
od

ul
es

. A
 L

ik
er

t-t
yp

e 
ra

tin
g 

sc
al

e 
w

as
 

us
ed

.
Th

e 
re

su
lts

 o
f t

he
 q

ue
st

io
nn

ai
re

s w
er

e 
an

al
yz

ed
 

qu
an

tit
at

iv
ely

 u
sin

g 
fr

eq
ue

nc
y 

an
al

ys
is 

on
 a

n 
or

di
na

l s
ca

le.
 

O
pe

n 
qu

es
tio

ns
 w

er
e 

an
al

yz
ed

 u
sin

g 
qu

al
ita

tiv
e 

co
nt

en
t 

an
al

ys
is.

 



9 of 19

Construction and validation of gerontechnologies

Rev. Bras. Geriatr. Gerontol. 2021;24(4):e210144

Co
nt

in
ua

tio
n 

of
 T

ab
le 

3

to
 b

e 
co

nt
in

ue
d

Co
di

ng
 /

 S
tu

dy
 

Ty
pe

Co
ns

tr
uc

tio
n 

m
et

ho
d

Va
lid

at
io

n 
by

 
sp

ec
ia

lis
ts

Va
lid

at
io

n 
by

 
ta

rg
et

 au
di

en
ce

Va
lid

at
io

n 
m

et
ho

d

A
8/

 
M

et
ho

do
lo

gi
ca

l 
re

se
ar

ch

Th
e 

st
ud

y 
de

al
s o

nl
y 

w
ith

 th
e 

va
lid

at
io

n 
of

 
ge

ro
nt

ec
hn

ol
og

y.

11
 sp

ec
ia

lis
ts

 (5
 

nu
rs

es
, 3

 d
oc

to
rs

, 
ph

ys
io

th
er

ap
ist

, 
pe

da
go

gu
e 

an
d 

gr
ap

hi
c 

de
sig

ne
r)

4 
ol

de
r p

eo
pl

e 
un

de
rg

oi
ng

 
ne

ur
os

ur
ge

ry

4 
fa

m
ily

 m
em

be
rs

A
 L

ik
er

t-t
yp

e 
qu

es
tio

nn
ai

re
 w

as
 ap

pl
ied

. D
es

cr
ip

tiv
e 

st
at

ist
ics

 w
er

e 
us

ed
 to

 o
bt

ai
n 

th
e 

co
nt

en
t v

al
id

ity
 in

de
x 

an
d 

se
m

an
tic

 v
al

id
ity

 in
de

x.
 

A
9/

 A
ss

ist
an

ce
 

Co
nv

er
ge

nt
 

Re
se

ar
ch

Th
e 

re
se

ar
ch

 te
am

 p
er

fo
rm

ed
 im

m
er

sio
n 

at
 th

e 
st

ud
y 

sit
e 

an
d 

ex
pe

rie
nc

ed
 th

e 
co

nt
ex

t o
f t

he
 c

ar
e 

an
d 

ed
uc

at
io

na
l 

pr
ac

tic
e 

of
 th

e 
BH

U
 a

m
on

g 
ol

de
r p

eo
pl

e 
w

ho
 c

irc
ul

at
ed

 
an

d 
pa

rt
ici

pa
te

d 
in

 ac
tio

ns
 sp

ec
ifi

c 
to

 th
e 

Se
ni

or
 P

ro
gr

am
.

Te
ch

no
lo

gy
 p

la
nn

in
g:

 a 
di

ag
no

st
ic 

ev
al

ua
tio

n 
of

 th
e 

pa
rt

ici
pa

tin
g 

ol
de

r p
eo

pl
e 

w
as

 c
ar

rie
d 

ou
t, 

ap
pl

yi
ng

 th
e 

m
ul

tid
im

en
sio

na
l i

ns
tr

um
en

t o
f a

ct
iv

e 
ag

in
g 

- A
A

 a
nd

 th
e 

W
H

O
Q

O
L–

BR
E

F 
qu

al
ity

 o
f l

ife
 a

ss
es

sm
en

t.
Th

e 
sto

ry
te

lli
ng

 tr
ai

ni
ng

 p
la

n 
fo

r e
ac

h 
ol

de
r w

om
an

 w
as

 
dr

af
te

d,
 in

 d
et

ai
l, 

w
he

n 
th

e 
sto

rie
s t

o 
be

 to
ld

 o
r r

et
ol

d 
w

er
e 

de
fin

ed
. T

he
 st

or
y 

w
as

 se
lec

te
d 

by
 th

e 
ol

de
r w

om
an

 
he

rs
el

f, 
an

d 
th

er
e 

w
er

e 
we

ek
ly 

tr
ai

ni
ng

 se
ss

io
ns

 fo
r t

hr
ee

 
m

on
th

s, 
un

til
 th

e 
da

y 
of

 th
e 

pr
es

en
ta

tio
ns

, w
hi

ch
 la

ste
d 

ab
ou

t 3
 h

ou
rs

. 

N
o

8 
ol

de
r p

eo
pl

e

A
fte

r t
he

 p
re

se
nt

at
io

n 
of

 th
e 

sto
rie

s, 
ea

ch
 o

f t
he

 o
ld

er
 

wo
m

en
 st

or
yt

el
ler

s m
ad

e 
a s

ub
jec

tiv
e 

as
se

ss
m

en
t o

f t
he

ir 
ow

n 
ex

pe
rie

nc
e, 

gu
id

ed
 b

y 
th

e 
qu

es
tio

n:
 “

Te
ll 

m
e 

a l
itt

le 
ab

ou
t y

ou
r e

xp
er

ien
ce

 o
f h

av
in

g 
pr

ep
ar

ed
 a

nd
 to

ld
 a 

sto
ry

”. 
Th

e 
W

H
O

Q
O

L 
– 

BR
E

F 
w

as
 ap

pl
ied

 a
ga

in
 in

 o
rd

er
 to

 
co

m
pa

re
 th

e 
qu

al
ity

 o
f l

ife
 re

su
lts

 o
f t

he
 o

ld
er

 w
om

en
 

be
fo

re
 a

nd
 a

fte
r t

he
 e

xp
er

ien
ce

.
Th

e 
da

ta
 o

bt
ai

ne
d,

 o
f a

 su
bj

ec
tiv

e 
na

tu
re

, w
er

e 
an

al
yz

ed
 

an
d 

in
te

rp
re

te
d 

fr
om

 th
e 

pr
oc

es
s o

f s
to

ry
te

lli
ng

 
ap

pr
op

ria
tio

n.
 

A
10

/ 
A

ss
ist

an
ce

 
Co

nv
er

ge
nt

 
Re

se
ar

ch

Th
e 

st
ud

y 
do

es
 n

ot
 d

et
ai

l t
he

 c
on

st
ru

ct
io

n 
of

 th
e 

ge
ro

nt
ec

hn
ol

og
ies

 u
se

d,
 o

nl
y 

th
at

 th
ey

 w
er

e 
de

ve
lo

pe
d 

th
ro

ug
h 

cl
in

ica
l e

va
lu

at
io

n 
th

ro
ug

h 
sc

al
es

, s
em

i-s
tr

uc
tu

re
d 

in
te

rv
iew

s a
nd

 ap
pl

ied
 in

 w
or

ks
ho

ps
, b

ei
ng

 la
te

r e
va

lu
at

ed
 

by
 th

e 
ol

de
r p

eo
pl

e. 

N
o

9 
ol

de
r p

eo
pl

e

D
at

a f
ro

m
 th

e 
wo

rk
sh

op
s a

nd
 in

te
rv

iew
s w

er
e 

tr
an

sc
rib

ed
 

in
 fu

ll 
an

d 
an

al
yz

ed
 ac

co
rd

in
g 

to
 th

e 
th

em
at

ic 
an

al
ys

is,
 

w
hi

ch
 c

on
sis

te
d 

of
 th

re
e 

st
ag

es
: p

re
-a

na
lys

is,
 m

at
er

ia
l 

re
se

ar
ch

 a
nd

 tr
ea

tm
en

t o
f r

es
ul

ts/
in

fe
re

nc
e/

in
te

rp
re

ta
tio

n 
of

 th
e 

sp
ee

ch
es

 e
xp

os
ed

 b
y 

th
e 

ol
de

r p
eo

pl
e.



10 of 19

Construction and validation of gerontechnologies

Rev. Bras. Geriatr. Gerontol. 2021;24(4):e210144

Co
nt

in
ua

tio
n 

of
 T

ab
le 

3

to
 b

e 
co

nt
in

ue
d

Co
di

ng
 /

 S
tu

dy
 

Ty
pe

Co
ns

tr
uc

tio
n 

m
et

ho
d

Va
lid

at
io

n 
by

 
sp

ec
ia

lis
ts

Va
lid

at
io

n 
by

 
ta

rg
et

 au
di

en
ce

Va
lid

at
io

n 
m

et
ho

d

A
11

/ 
A

ss
ist

an
ce

 
Co

nv
er

ge
nt

 
Re

se
ar

ch

In
se

rt
io

n 
of

 th
e 

re
se

ar
ch

er
 in

 th
e 

st
ud

y 
se

tti
ng

Re
cr

ui
tm

en
t o

f p
ar

tic
ip

an
ts

 th
ro

ug
h 

a l
ec

tu
re

 o
n 

th
e 

pr
op

os
ed

 to
pi

c. 
In

di
vi

du
al

 in
te

rv
iew

s, 
cr

ea
tiv

ity
 a

nd
 

se
ns

iti
vi

ty
 te

ch
ni

qu
e 

(C
ST

) 'A
lm

an
aq

ue
', g

ro
up

 d
isc

us
sio

n 
an

d 
pa

rt
ici

pa
nt

 o
bs

er
va

tio
n 

w
er

e 
ca

rr
ied

 o
ut

.

N
o

31
 o

ld
er

 p
eo

pl
e

Re
se

ar
ch

 d
at

a w
er

e 
or

ga
ni

ze
d 

ac
co

rd
in

g 
to

 p
ro

du
ct

io
n 

te
ch

ni
qu

es
; T

he
 tr

an
sc

rip
ts

 o
f t

he
 g

ro
up

 d
isc

us
sio

ns
 

w
er

e 
re

co
rd

ed
 in

 au
di

o,
 w

ith
 e

lec
tro

ni
c 

m
ed

ia
, a

nd
 th

e 
or

ga
ni

za
tio

n 
an

d 
di

gi
tiz

at
io

n 
of

 th
e 

in
di

vi
du

al
 a

rt
ist

ic 
pr

od
uc

tio
ns

. 
A

fte
r t

he
 la

st 
gr

ou
p 

m
ee

tin
g,

 a 
co

nv
er

sa
tio

n 
ci

rc
le 

w
as

 h
eld

, 
w

ith
 a 

sc
rip

t c
on

ta
in

in
g 

op
en

 q
ue

st
io

ns
 th

at
 a

dd
re

ss
ed

 
th

e 
pa

rt
ici

pa
tio

n 
of

 e
ac

h 
gr

ou
p 

m
em

be
r i

n 
th

e 
pr

op
os

ed
 

ed
uc

at
io

na
l s

tr
at

eg
y.

A
fte

r t
he

 fl
oa

tin
g 

re
ad

in
g 

of
 th

e 
co

rp
us

 o
f t

he
 re

po
rt 

of
 th

e 
da

ta
 p

ro
du

ce
d,

 th
e 

Fr
en

ch
 d

isc
ou

rs
e 

an
al

ys
is 

w
as

 ap
pl

ied
 

ba
se

d 
on

 th
e 

tr
ia

ng
ul

at
io

n 
of

 th
e 

da
ta

.

A
12

/ 
M

et
ho

do
lo

gi
ca

l 
re

se
ar

ch

Th
e 

co
nt

en
t t

o 
co

m
po

se
 th

e 
bo

ok
let

 w
as

 o
bt

ai
ne

d 
th

ro
ug

h 
th

e 
gu

id
el

in
es

 o
f t

he
 B

ra
zi

lia
n 

Sl
ee

p 
A

ss
oc

iat
io

n,
 th

e 
m

an
ua

l o
n 

th
e 

he
alt

h 
of

 th
e 

ol
de

r p
er

so
n 

an
d 

de
m

an
ds

 
id

en
tif

ied
 fr

om
 a 

fo
cu

s g
ro

up
 w

ith
 o

ld
er

 p
eo

pl
e 

as
sis

te
d 

at
 

th
e 

st
ud

y 
sit

e. 
Th

e 
co

nt
en

t o
f t

he
 e

du
ca

tio
na

l m
at

er
ia

l w
as

 o
rg

an
iz

ed
 

ac
co

rd
in

g 
to

 th
e 

th
eo

re
tic

al
 fr

am
ew

or
k 

of
 th

e 
he

alt
h 

be
lie

f 
m

od
el

. 

22
 sp

ec
ia

lis
ts

 
(n

ur
se

s)
22

 o
ld

er
 p

eo
pl

e

Fo
r v

al
id

at
io

n 
w

ith
 th

e 
sp

ec
ia

lis
ts

, t
he

 E
du

ca
tio

na
l C

on
te

nt
 

Va
lid

at
io

n 
In

st
ru

m
en

t (
E

C
V

I)
 w

as
 u

se
d,

 v
al

id
at

ed
,

Fo
r t

he
 ta

rg
et

 au
di

en
ce

, a
n 

in
st

ru
m

en
t a

da
pt

ed
 fr

om
 th

e 
Su

ita
bi

lit
y 

A
ss

es
sm

en
t o

f M
at

er
ia

ls 
(S

A
M

) w
as

 u
se

d,
 w

ith
 

19
 q

ue
st

io
ns

 (r
eg

ar
di

ng
 th

e 
un

de
rs

ta
nd

in
g 

of
 th

e 
m

at
er

ia
l) 

an
d 

w
ith

 sp
ac

e 
fo

r s
ug

ge
st

io
ns

. 

D
at

a a
na

lys
is 

fr
om

 th
e 

Co
nt

en
t V

al
id

at
io

n 
In

de
x 

an
d 

th
e 

bi
no

m
ia

l t
es

t.
A

13
/ 

E
xp

er
ien

ce
 

re
po

rt
Co

ns
tr

uc
tio

n 
ba

se
d 

on
 th

e 
pr

of
es

sio
na

l r
ou

tin
e 

of
 th

e 
au

th
or

s t
he

m
se

lv
es

.
N

o
N

o
N

ot
 v

al
id

at
ed

 b
y 

th
e 

au
th

or
s.



11 of 19

Construction and validation of gerontechnologies

Rev. Bras. Geriatr. Gerontol. 2021;24(4):e210144

Co
nt

in
ua

tio
n 

of
 T

ab
le 

3

to
 b

e 
co

nt
in

ue
d

Co
di

ng
 /

 S
tu

dy
 

Ty
pe

Co
ns

tr
uc

tio
n 

m
et

ho
d

Va
lid

at
io

n 
by

 
sp

ec
ia

lis
ts

Va
lid

at
io

n 
by

 
ta

rg
et

 au
di

en
ce

Va
lid

at
io

n 
m

et
ho

d

A
14

/ 
M

et
ho

do
lo

gi
ca

l 
re

se
ar

ch

Th
e 

st
ud

y 
on

ly 
de

sc
rib

es
 th

e 
ite

m
s c

on
ta

in
ed

 in
 th

e 
gu

id
e. 

It 
re

ve
al

s t
ha

t t
he

 d
es

ig
n 

an
d 

lay
ou

t w
or

k 
of

 th
e 

im
ag

es
 

w
as

 c
ar

rie
d 

ou
t b

y 
pr

of
es

sio
na

ls 
in

 th
e 

sp
ec

ifi
c 

ar
ea

 o
f 

co
m

m
un

ica
tio

n 
an

d 
ad

ve
rt

isi
ng

. 

13
 sp

ec
ia

lis
ts

 
(sp

ee
ch

 th
er

ap
ist

s)
9 

ol
de

r p
eo

pl
e

Fo
r t

he
 e

va
lu

at
io

n 
of

 th
e 

sp
ec

ia
lis

ts
, a

n 
in

st
ru

m
en

t 
de

ve
lo

pe
d 

by
 th

e 
au

th
or

s w
as

 u
se

d 
on

 th
e 

co
nt

en
t a

nd
 

ap
pe

ar
an

ce
 o

f t
he

 g
ui

de
 a

nd
 it

 c
on

sis
ts

 o
f t

he
 o

bj
ec

tiv
e, 

st
ru

ct
ur

e, 
pr

es
en

ta
tio

n 
an

d 
re

lev
an

ce
 o

f t
he

 p
ro

du
ct

. T
he

 
an

al
ys

is 
co

ns
ist

ed
 o

f m
at

ch
in

g 
th

e 
ag

re
em

en
t a

nd
 re

lev
an

ce
 

of
 e

ac
h 

ite
m

 w
ith

 a 
Li

ke
rt-

ty
pe

 sc
al

e. 
Fo

r s
ta

tis
tic

al
 a

na
lys

is,
 

th
e 

Co
nt

en
t V

al
id

ity
 In

de
x 

w
as

 u
se

d.
 

Fo
r t

he
 ta

rg
et

 au
di

en
ce

, i
ni

tia
lly

, a
 M

in
i M

en
ta

l e
xa

m
 w

as
 

ca
rr

ied
 o

ut
. F

or
 e

va
lu

at
io

n,
 a

n 
in

st
ru

m
en

t c
on

ta
in

in
g 

ba
sic

 d
at

a w
as

 u
se

d 
to

 o
ut

lin
e 

th
e 

pr
of

ile
, i

n 
ad

di
tio

n 
to

 
th

e 
re

sp
on

se
 o

f i
ts

 d
eg

re
e 

of
 a

gr
ee

m
en

t o
n 

th
e 

Li
ke

rt 
sc

al
e, 

fo
r t

he
 c

rit
er

ia 
of

 c
on

te
nt

, i
nf

or
m

at
io

n,
 k

no
w

led
ge

, 
ill

us
tr

at
io

ns
, s

en
sit

iv
ity

 a
nd

 m
ot

iv
at

io
n,

 w
ith

 a
n 

op
en

 
qu

es
tio

n 
fo

r p
os

sib
le 

co
m

m
en

ts
. S

ta
tis

tic
al

 a
na

lys
is 

w
as

 
pe

rf
or

m
ed

 u
sin

g 
th

e 
Co

nt
en

t V
al

id
ity

 In
de

x 
an

d 
fo

r t
he

 
an

al
ys

is 
of

 th
e 

op
en

 q
ue

st
io

n,
 th

e 
Co

nt
en

t A
na

lys
is 

M
et

ho
d 

pr
op

os
ed

 b
y 

Ba
rd

in
 w

as
 u

se
d.

 

A
15

/ 
Q

ua
lit

at
iv

e

A
 b

ib
lio

gr
ap

hi
c 

st
ud

y 
w

as
 c

ar
rie

d 
ou

t (
su

rv
ey

 o
f d

es
ig

n 
fa

ct
or

s t
o 

be
 in

co
rp

or
at

ed
 in

 th
e 

el
ab

or
at

io
n 

of
 e

du
ca

tio
na

l 
m

at
er

ia
ls 

in
 th

e 
he

alt
h 

ar
ea

, a
nd

 c
on

te
nt

 o
f o

rie
nt

at
io

n 
an

d 
co

un
se

lin
g 

to
 th

e 
ol

de
r p

er
so

n 
ca

nd
id

at
e 

fo
r h

ea
rin

g 
ai

ds
) 

Pl
an

ni
ng

 (d
ef

in
in

g 
an

d 
ch

ar
ac

te
riz

in
g 

th
e 

ta
rg

et
 au

di
en

ce
) 

D
ev

elo
pm

en
t o

f t
he

 m
ul

tim
ed

ia 
m

at
er

ia
l

N
o

N
o

N
ot

 v
al

id
at

ed
 b

y 
th

e 
au

th
or

s.



12 of 19

Construction and validation of gerontechnologies

Rev. Bras. Geriatr. Gerontol. 2021;24(4):e210144

Co
nt

in
ua

tio
n 

of
 T

ab
le 

3

Co
di

ng
 /

 S
tu

dy
 

Ty
pe

Co
ns

tr
uc

tio
n 

m
et

ho
d

Va
lid

at
io

n 
by

 
sp

ec
ia

lis
ts

Va
lid

at
io

n 
by

 
ta

rg
et

 au
di

en
ce

Va
lid

at
io

n 
m

et
ho

d

A
16

/ 
M

et
ho

do
lo

gi
ca

l 
re

se
ar

ch

In
te

rv
iew

s (
re

co
rd

ed
) w

er
e 

ca
rr

ied
 o

ut
 w

ith
 2

0 
ol

de
r 

pe
op

le 
us

in
g 

a s
em

i-s
tr

uc
tu

re
d 

qu
es

tio
nn

ai
re

 to
 

id
en

tif
y 

th
e 

ne
ed

s r
el

at
ed

 to
 se

lf-
ca

re
 w

he
n 

un
de

rg
oi

ng
 

pe
rc

ut
an

eo
us

 tr
an

slu
m

in
al

 c
or

on
ar

y 
an

gi
op

la
st

y 
to

 su
pp

or
t 

th
e 

de
ve

lo
pm

en
t o

f t
he

 te
ch

no
lo

gy
.

Th
e 

in
te

rp
re

ta
tio

n,
 tr

an
sc

rip
tio

n 
of

 d
at

a a
nd

 th
em

at
ic 

co
nt

en
t a

na
lys

is 
w

er
e 

pe
rf

or
m

ed
, f

ro
m

 w
hi

ch
 th

e 
co

m
po

ne
nt

 c
at

eg
or

ies
 o

f t
he

 e
du

ca
tio

na
l m

an
ua

l e
m

er
ge

d.
  

12
 sp

ec
ia

lis
ts

 
(th

e 
st

ud
y 

do
es

 
no

t s
pe

ci
fy

 th
e 

pr
of

es
sio

na
l 

ca
te

go
ry

).

9 
ol

de
r p

eo
pl

e

Fo
r t

he
 sp

ec
ia

lis
ts

, a
 v

al
id

at
io

n 
in

st
ru

m
en

t w
as

 u
se

d 
on

 
id

en
tif

ica
tio

n,
 in

st
ru

ct
io

ns
, o

bj
ec

tiv
es

, s
tr

uc
tu

re
 a

nd
 

pr
es

en
ta

tio
n,

 re
lev

an
ce

 o
f e

du
ca

tio
na

l t
ec

hn
ol

og
y, 

us
in

g 
a 

Li
ke

rt 
sc

al
e. 

Fo
r t

he
 ta

rg
et

 au
di

en
ce

, t
he

 in
st

ru
m

en
t e

va
lu

at
ed

 
in

st
ru

ct
io

ns
, o

bj
ec

tiv
es

, o
rg

an
iz

at
io

n,
 w

rit
in

g 
st

yle
, 

ap
pe

ar
an

ce
 a

nd
 m

ot
iv

at
io

n,
 u

sin
g 

a L
ik

er
t s

ca
le.

 
St

at
ist

ica
l a

na
lys

is 
w

as
 b

as
ed

 o
n 

th
e 

sim
pl

e 
fr

eq
ue

nc
y 

of
 th

e 
nu

m
be

r o
f t

im
es

 th
e 

sp
ec

ia
lis

ts
 a

nd
 th

e 
ol

de
r p

eo
pl

e 
ch

os
e 

th
e 

di
ffe

re
nt

 a
ss

es
sm

en
ts

 in
 e

ac
h 

bl
oc

k 
of

 th
e 

in
st

ru
m

en
t.

A
17

/ 
Q

ua
lit

at
iv

e

A
 m

ul
tip

le
-c

ho
ice

 q
ue

st
io

nn
ai

re
 w

as
 ap

pl
ied

, c
on

sis
tin

g 
of

 q
ue

st
io

ns
 th

at
 a

dd
re

ss
ed

 g
en

er
al

 a
sp

ec
ts

 o
f t

he
 u

se
 a

nd
 

ha
nd

lin
g 

of
 th

e 
de

vi
ce

 a
nd

/o
r e

ar
m

ol
d,

 sp
ec

ifi
c 

as
pe

ct
s 

of
 th

e 
di

ff
ic

ul
tie

s p
re

se
nt

ed
 a

nd
 th

e 
us

er
's 

op
in

io
n.

 A
 

lit
er

at
ur

e 
re

vi
ew

 w
as

 c
ar

rie
d 

ou
t o

n 
th

e 
su

bj
ec

t f
or

 th
e 

co
ns

tr
uc

tio
n 

of
 a 

sc
rip

t, 
us

ed
 to

 g
ui

de
 th

e 
re

co
rd

in
g 

of
 th

e 
vi

de
os

. 

N
o

N
o

N
ot

 v
al

id
at

ed
 b

y 
th

e 
au

th
or

s.

So
ur

ce
: p

re
pa

re
d 

by
 th

e 
au

th
or

s.



13 of 19

Construction and validation of gerontechnologies

Rev. Bras. Geriatr. Gerontol. 2021;24(4):e210144

DISCUSSION

The findings of the study demonstrate that 
the scientific production on care-educational 
gerontechnologies is recent. Brazil was highlighted 
and the nurse was the professional with a significant 
number of publications. Studies with a qualitative 
approach and the construct ion of material 
technologies predominated. The technologies 
were built after carrying out a situational diagnosis 
and l iterature review, respecting important 
recommendations for the particularities of older 

people. Most studies carried out the validation 
process only with the target audience. 

Brazil was the country where almost all the 
analyzed productions were carried out, which can be 
explained by the fact that the search was carried out 
mostly in electronic databases in Latin America and 
the Caribbean. Even so, this situation is connected 
with the care model adopted by the Unified Health 
System (SUS), which is based on the guidance of care 
practices and the search for a care model focused on 
health promotion and disease prevention37.

Table 4. Essential recommendations for the construction of a care-educational gerontechnology. Picos, PI, Bra-
zil, 2020.

Study coding Recommendations Dimension Evidence 
Level

A4, A7, A11, A12, 
A15

Association of theoretical and practical knowledge. Correct, reliable and 
current information. Included only necessary information. Relevance 
and level of content knowledge 

Content

VI

A4, A8, A11, A12, 
A13, A14, A15 Easy-to-read content. Prioritization of basic information.

A4, A8, A11, A12, 
A13, A14, A15

Simple, clear and understandable language and presentation, compatible 
with the older people’s understanding. Avoid using jargon, technical or 
scientific terms, acronyms or abbreviations.

A4, A8, A11, A14, 
A15

Alternate verbal and non-verbal communication. Incorporation of 
figures, diagrams or illustrations. Clear and understandable images. Use 
familiar images and symbols that appeal to the reader.

Language

A4, A11, A15 Use of short phrases or key concepts.

A4, A11, A14, A15 Consistency between text and image

A13, A14 Adequate accessibility for older people. Accessibility intelligibility 
(content written in a simpler, easier to understand way).

A15 Use familiar words, phrases and sentences. Repeat main words, phrases 
and ideas. Use active voice. Tell the reader what to do.

A7, A8, A12, A13, 
A15

Proper layout. Participatory, simple and accessible design (text size, 
colors and audio clarity). Use of appropriate colors.

Appearance 
A1, A8, A12, A15

Adequate font size – 14, Times New Roman font, black color on white 
background and no gloss. Fonts for titles two points larger than those 
for the text. Appropriately sized material (neither short enough to 
compromise the quality of the information, nor long enough to be 
tiring) – 25 and 39 pages.
Clear, understandable, enlightening and appropriately sized images. 

A1 Coating with Contact-type material – allowing asepsis before and after 
use.

A1, A10 It should be playful, interactive and low production cost. Easily 
reproducible for independent use. 

Source: prepared by the authors
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The f indings highl ight the nurse as the 
professional with the greatest participation and 
contribution in the development of CEGT, which 
is related to the competences inherent to the 
profession, such as being responsible for guiding 
and educating, encouraging self-care. Nursing is 
usually surrounded by various educational practices, 
ranging from the communication and empowerment 
of older people to the development of software and 
educational materials38.

The participation of nursing professionals in 
the development of CEGT corroborates the review 
study39 in which Brazilian and nursing productions 
were highlighted. Another literature review38 found 
advances in the development of technologies by 
these professionals in favor of care for older people, 
which leads us to perceive the insertion of this class 
both in the use and in the development of CEGT. 

It is noticed that the field of study of care-
educational gerontechnologies is in development 
when analyzing the timeline of the analyzed articles. 
This condition may be related to the decrease in 
reproductive rates and the decrease in the mortality 
of adults and older people, characterizing the 
population aging phenomenon. With the increase 
in life expectancy, chronic degenerative diseases 
are more frequent, which presses for new forms 
of care that preserve older people’s autonomy and 
functionality40.

It was possible to observe that for the construction 
of the CEGTs, a path formed by three stages was 
followed: situational diagnosis, literature review/
planning and technology development. In the first 
stage, the researcher is inserted in the chosen place 
to seek information about the health situation of the 
population in question41. In the second stage, the 
search for scientific references that can support the 
writing of content and appropriate recommendations 
for the appearance of technologies aimed at older 
people is carried out34. After these two steps, the 
actual elaboration of the material takes place. 

There are no specific methods, consolidated in the 
literature, for the construction of CEGT, however, 
based on what has been analyzed, the aforementioned 
steps are a path that can be followed by researchers, 
as some similarity in the conduct of the studies can be 

affirmed. They are important, because by following 
them, they allow the development of CEGT suited 
to the needs of the target audience, with language, 
content and appearance that allow older people to 
access true and current information and that are 
applicable during the care and self-care process34, 41.

Regarding the characteristics of CEGT, there 
was a predominance of material gerontechnologies, 
among these, printed technologies were the most 
frequent, developed in six studies24,28,30,31,33,35 and, 
although they bring different nomenclatures 
(manuals, guides, booklets), they are considered 
equivalent due to its printed form. In a review42 
carried out to identify educational technologies in 
health related to Cerebral Vascular Accident in the 
literature, there was also a higher frequency of use 
of printed materials. 

Another review38 points to the use of printed 
material as an effective technological tool by enabling 
the apprehension, exchange of knowledge and 
development of skills at home. A study31 developed an 
educational booklet to mediate guidance on care for 
the peristomal skin of people with stomas, and they 
corroborate by highlighting that printed educational 
materials play an important role in health education, 
as they favor learning by having the possibility of 
being available to the patient and his family whenever 
doubts arise.

Two studies developed educational games, one 
with board6 and the other with cards21. The use of 
the game as a gerotechnological product represents a 
break with the concept of educational activities based 
on the centrality of the disease, and emerges as a 
playful, natural and motivating strategy to promote 
self-determination, psychological, cognitive and 
social development, enhance self-esteem, exchanged 
experiences and shared learning among older people. 

Still in relation to the material CEGT, it is possible 
to observe the production of digital educational 
technologies (DET), such as e-learning modules27, 
multimedia materials (interactive archive and film)34,36 
and a software32. What these gerontechnologies 
have in common is that they need to be associated 
with Information and Communication Technologies 
(ICT), such as internet access and a smartphone, 
DVD or computer, to be used.
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Therefore, the advantages of developing DET 
for older people involve visual, tactile and auditory 
stimuli that allow the use of several simultaneous 
and playful resources, instigating the construction 
of mental images, facilitating the memorization 
of information43. The studies that developed and 
used DET obtained satisfactory results in relation 
to the objective of the technology, in addition to the 
approval of its use by the target audience27,32.

Regarding immater ia l care-educat ional 
gerontechnologies, the development of educational 
actions was identified in four studies that carried 
out educational programs/group activities22,26,29,44 
and one study carried out individualized action, 
associated with the assistance provided23. Immaterial 
CEGTs work as instruments that favor autonomy 
and improve the living conditions of older people 
and contribute to the maintenance of biopsychosocial 
balance45 through dialogic relationships between the 
educational and care process, which are essential 
to gerontechnology, humanizing relationships and 
promoting health care for the older person.

Regarding the development of care-educational 
gerontechnology, the validation process is essential, 
as it guarantees the quality and effectiveness of the 
product, which enhances health education carried 
out through technology. Validation is almost always 
done by specialists in the field to suit the material for 
the target audience. It can be carried out in line with 
the target audience or just with it depending on the 
type of technology and the researcher’s objectives20.

In this review, we observed a prioritization of 
validation with the target audience. The option of 
using an interview instead of a questionnaire for 
the validation of the CEGT by older people is very 
common and happens because it allows greater 
flexibility considering the specificities of this public. 
The interview is less tiring and when working with 
older people, the influence of limitations that may 
interfere with the success of data collection, such as 
decreased visual acuity and low level of education, 
must be mitigated, so that such factors do not mask 
the results of the technological intervention46.

Regarding quantitative research for the creation 
and validation of CEGTs, it is considered that 
they have a more structured process that can be 

reproduced by researchers. This research method 
favors the availability of numerical measures that 
are more easily comparable to those of other 
validation studies. The three studies28,31,33 that used 
it, validated gerontechnology both with specialists 
and the target audience, and used corresponding 
assessment instruments for each stage, such as the 
Educational Content Validation Instrument (ECVI) 
and the Suitability Assessment of Materials (SAM), 
very common in ET validation for other audiences.

It is necessary to draw the attention of researchers 
who develop gerontechnologies to the importance 
of validating these materials. Four studies23,32,34,36 did 
not adopt any form of evaluation of the technology 
developed or applied, which becomes a risk, since 
in the case of older people, the adequacy of these 
materials must be even more careful and directed, 
taking into consideration the possible decay related 
to aging34.

In view of the essential recommendations for 
the development of materials for older people, in 
terms of language and content, intelligibility and 
accessibility should be prioritized, with the content 
being written in a simple, easy to understand way. 
The suggestions are that the language used should be 
simple and clear, compatible with the older person’s 
understanding. One should opt for short phrases or 
key concepts, avoid the use of jargon or technical 
terms, use verbal and non-verbal communication, 
and when using images and symbols, prioritize the 
most familiar ones, which are related to the older 
person’s routine6, 24,28,31-34.

If the purpose of creating an educational 
technology is to facilitate the apprehension of 
information, then readability and legibility must 
be taken into account in the construction process, 
as this will make it as easy as possible for readers 
to understand even when they have lower levels of 
literacy. It is reinforced that when it comes to materials 
aimed at older people, the possible sensory and 
cognitive decay of this audience must be considered7.

One of the recommendations highlighted in this 
study refers to the alternation between verbal (written 
or spoken language) and non-verbal (illustrations) 
languages. A study34 reinforces that the illustrations 
increase the attention and understanding of the 
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material, even by people with low levels of literacy. 
They also demonstrate that the recommendations 
regarding the design provide a greater understanding 
and help in the correct decision making. Thus, clear 
and understandable illustrations that are familiar to 
older people should be incorporated. 

Abreu et al.47 demonstrated that the structure and 
presentation of the technology is the most complex 
stage of the material because it involves aspects such 
as: layout, graphics, design and appropriate language 
for the target audience. The authors emphasize that 
the technology must present an adequate layout, 
appropriate colors and adequacy of scientific 
language to the language of the target audience, 
in addition to attractive and adequate illustrations 
so that the material is considered suitable for older 
people. As for immaterial technologies, they should 
stimulate social interaction and knowledge sharing 
and provide group coexistence29. 

Other recommendations found refer to playfulness 
and interactivity, factors that facilitate learning48, and 
the type of material to be used for the preparation 
of care-educational gerontechnology, as it is 
recommended that the material allows asepsis before 
and after use, such as the Contact-type coating21.

In the board game that was developed for older 
people48, the researchers made it out of vinyl, with 
the application of Polyvinyl Chloride (PVC) and 
transparent lamination to protect the images. In 
addition, the game is stored inside a wooden box 
to ensure the durability of the material.

As for the level of evidence, the studies analyzed 
are categorized as descriptive or qualitative, being 
considered, by the tool used, as low level. However, 
this classification should not be associated with the 
poor quality of the method used, but with the nature of 
the construction and validation studies. It is essential 
that, for the development of CEGT, researchers take 
into account the level of evidence of the method used, 
developing research that can actually support the 
clinical practice of the health professional, considering 
the safety and ethics of the actions49.

As limitations of the study, we point out the 
influence of the bases used, which are mostly from 
Latin America and the Caribbean, in relation to 

the scarcity of international studies on the subject; 
the low level of evidence by the classification of 
the evaluation tool used, since it only qualifies the 
methodological design used, but other points such 
as risk of bias and methodological quality were not 
evaluated in this review. 

Even so, this research is relevant because it shows 
current knowledge about the construction and 
validation of CEGT, which will serve as a theoretical 
subsidy for nurses and other health professionals 
who seek to develop new instruments for the care 
of older people, associating scientific knowledge 
with dialogic educational care.

CONCLUSION

It was found that the process of developing care-
educational gerontechnologies is recent and requires 
improvement in terms of the validation stage, which 
is not always performed by researchers.

As for the construction method, the common 
point was the realization of the older people’s 
situational diagnosis, guided by the application of 
interview, dialogue and scales. The validation step, 
when carried out, was conducted most of the time 
with the target audience, and in some studies this 
process was also carried out with specialists. 

The main gerontechnologies are of the material type, 
such as booklets, leaflets, manuals, games, software, 
multimedia materials. Still, immaterial technologies are 
present, such as empowerment techniques and socio-
educational groups. Regarding recommendations for 
the development of gerontechnologies, aspects such as 
accessible language and the association of theoretical 
and practical knowledge stand out. 

It is noteworthy, therefore, that this study presents 
a current synthesis on the subject, and shows the reader 
important information about the methodological 
path to be followed, contributing to the development 
of care-educational gerontechnologies that meet the 
specificities of the target audience and are validated 
by specialists and older people, with the aim of being 
accessible and reliable educational materials.

Edited by: Isac Davidson S. F. Pimenta
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