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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 
ISO technical committees. Each member body interested in a subject for which a technical committee 
has been established has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are described 
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types 
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the 
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent 
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a) 
patent(s) which may be required to implement this document. However, implementers are cautioned that 
this may not represent the latest information, which may be obtained from the patent database available at 
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions 
related to conformity assessment, as well as information about ISO's adherence to the World Trade 
Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC  84, Devices for administration of medicinal 
products and catheters.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

An increasing number of therapies for paediatric use rely upon a drug delivery system for administration. 
However, many existing drug delivery systems in widespread use incorporate design features that might not 
conform with current thinking on human factors/usability engineering principles for use by the paediatric 
population or include some significant differences from those applicable to the average adult user population 
and other demographic groups. In some cases, these design features can result in incorrect use of the drug 
delivery system and unacceptable risks.

Therefore, guidelines on the design input to the development of drug delivery systems specifically intended 
for administration of medicinal products by paediatric users are relevant. Especially, guidelines are 
relevant for development of those devices where the paediatric user is performing some or all use steps. 
The guidelines in this document are dedicated to those products. Guidelines in relation to the development 
of products intended for administration of medicinal products by caregivers only are not covered by this 
document as those devices are developed for the average adult population.

Due to the variation of design of drug delivery systems, this document does not specify requirements for 
developing, assessing and evaluating drug delivery systems.

Manufacturers should follow a risk-based approach during the design and development of drug delivery 
systems serving the paediatric population.

Figure 1 summarizes the applicability of this document. 

Figure 1 — Roadmap for the use of this document

Guidance on transition periods for implementing the content of this document is given in ISO/TR 19244.

v
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International Standard ISO 23217:2024(en)

Injection systems for self-administration by paediatric 
patients — Requirements and guidelines for design

1	 Scope

This document provides requirements and guidelines on the development of drug delivery systems intended 
for self-administration of medicinal products by the specific demographic group of paediatric patients who 
are performing some or all use steps required for their intended use.

Use steps include any handling action performed after the patient has received the product; these can 
include but are not limited to:

—	 transport – carrying the product while travelling (e.g. by walking, train, airplane, automobile, bus);

—	 storage – storage by the patient in their home, school, office or in temporary storage cases before or 
between uses;

—	 preparation – steps necessary to place the product in a state where it is ready to be administered;

—	 operation – steps necessary to initiate, adjust, pause, stop, or otherwise manage the delivery of medication 
using the product;

—	 maintenance – steps necessary to keep the product in good working order;

—	 disposal – steps to ensure safe disposal of the product after use (e.g. placement of the product in a suitable 
receptacle).

This document is applicable to injectable drug delivery systems for administration of medicinal products. 
Furthermore, this document can be useful for the development of other drug delivery devices or systems 
if they are intended for use by the paediatric population. Devices not in the scope of this document include 
catheters, for example those in the scope of ISO 10555 series, and infusion pump systems, e.g. IEC 60601-2-24 
and aerosol delivery devices (ISO 20072).

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes 
requirements of this document. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies.

ISO 13485, Medical devices — Quality management systems — Requirements for regulatory purposes

ISO 14971:2019, Medical devices — Application of risk management to medical devices

IEC 62366-1, Medical devices — Part 1: Application of usability engineering to medical devices

3	 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

1
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3.1
accompanying documentation
materials accompanying a medical device and containing information for the user (3.15) or those accountable 
for the installation, use and maintenance of the medical device, particularly regarding safe use

Note 1 to entry: The accompanying documentation can consist of the instructions for use (3.8), technical description, 
installation manual, quick reference guide, etc.

Note  2  to entry:  Accompanying documentation is not necessarily a written or printed document but can involve 
auditory, visual, or tactile materials and multiple media types.

Note  3  to entry:  Medical devices that can be used safely without instructions for use are exempted from having 
instructions for use by some authorities with jurisdiction.

[SOURCE: ISO  14971:2019, 3.1, modified — "decommissioning and disposal" have been deleted from the 
definition, and Note 3 to entry has been added.]

3.2
caregiver
non-professionals (e.g. family members, parents, guardians or friends) who provide care to the patient (3.11)

3.3
drug delivery system
medical device or system whose primary purpose is the administration of a medicinal product such as drugs 
and biologics

Note 1 to entry: This term applies to combination of components and subassemblies of the system that are intended to 
be integrated with the medicinal product with the purpose of providing a method of administration of the medicinal 
product.

[SOURCE: ISO 20069:2019, 3.1.2]

3.4
harm
injury or damage to the health of people, or damage to property or the environment

3.5
hazard
potential source of harm (3.4)

[SOURCE: ISO/IEC Guide 63:2019, 3.2]

3.6
health care provider
healthcare professional with proficient skills and experience with the use of a device so that they can aid or 
train patients and caregivers (3.2) to use and maintain the device

3.7
usability engineering
human factors engineering
UE/HFE
application of knowledge about human behaviour, abilities, limitations, and other characteristics to the 
design of medical devices (including software), systems and tasks to achieve adequate usability (3.13)

Note 1 to entry: Achieving adequate usability can result in acceptable risk (3.19) related to use.

[SOURCE: IEC 62366-1:2015, 3.17]

2
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ISO 23217:2024(en)

3.8
instructions for use
IFU
directions provided by the manufacturer for the correct handling and operation of the drug delivery system 
(3.3)

[SOURCE: ISO 11608-1:2022, 3.10, modified — “needle-based injection system” replaced with “drug delivery 
system”.]

3.9
intended use
use specification
intended purpose
use for which a product, process or service is intended according to the specifications, instructions and 
information provided by the manufacturer

Note 1 to entry: The intended medical indication, patient population, part of the body or type of tissue interacted with, 
user profile (3.17), use environment, and operating principle are typical elements of the intended use.

[SOURCE: ISO/IEC  Guide  63:2019, 3.4, modified — the preferred terms "use specification" and "intended 
purpose" have been added.]

3.10
paediatric
relating to children and/or adolescents

Note 1 to entry: The definition of paediatric varies by region and organization. See Annex A for different organizations’ 
classifications of “child” and “adolescent”.

3.11
patient
person undergoing a medical, surgical, or dental procedure

3.12
self-administration
process by which the patient (3.11) enters medication into their own body

3.13
usability
characteristic of the user interface (3.16) that facilitates use and thereby establishes effectiveness, efficiency 
and user satisfaction in the intended use environment

Note 1 to entry: All aspects of usability, including effectiveness, efficiency, and user satisfaction, can either increase or 
decrease safety.

[SOURCE: IEC 62366-1:2015, 3.16]

3.14
use error
user (3.15) action or lack of user action while using the medical device that leads to a different result than 
intended by the manufacturer or expected by the user

Note 1 to entry: Use error includes the inability of the user to complete a task.

Note 2 to entry: Use errors can result from a mismatch between the characteristics of the user, user interface (3.16), 
task, or use environment.

Note 3 to entry: Users can be aware or unaware that a use error has occurred.

Note 4 to entry: An unexpected physiological response of the patient (3.11) is not by itself considered use error.

Note 5 to entry: A malfunction of a medical device that causes an unexpected result is not considered a use error.

3
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[SOURCE: IEC 62366-1:2015, 3.21, modified — Note 6 to entry has been deleted.]

3.15
user
person interacting with (i.e. operating or handling) the medical device

Note 1 to entry: There can be more than one user of a medical device.

Note 2 to entry: Common users include clinicians, health care providers (3.6), patients (3.11), caregivers (3.2).

[SOURCE: IEC 62366-1:2015, 3.24, modified — Note 2 to entry has been changed.]

3.16
user interface
means by which the user (3.15) and the medical device interact

Note 1 to entry: User interface includes all the elements of the medical device with which the user interacts including 
accompanying documentation (3.1), packaging, and the physical aspects of the medical device as well as visual, 
auditory, tactile displays and is not limited to a software interface.

Note 2 to entry: A system of medical devices can be treated as a single user interface.

[SOURCE: IEC 62366-1:2015, 3.26, modified — Note 1 to entry has been deleted.]

3.17
user profile
summary of the mental, physical and demographic traits of a user (3.15) group, as well as characteristics, 
such as knowledge, skills and abilities, which can have a bearing on design decisions

[SOURCE: IEC 62366-1:2015/Amd 1:2020, 3.29]

3.18
residual risk
risk (3.19) remaining after risk control (3.21) measures have been implemented

[SOURCE: ISO/IEC Guide 63:2019, 3.9]

3.19
risk
combination of the probability of occurrence of harm (3.4) and the severity of that harm

[SOURCE: ISO/IEC Guide 63:2019, 3.10, modified — Note 1 to entry deleted.]

3.20
risk analysis
systematic use of available information to identify hazards (3.5) and to estimate the risk (3.19)

[SOURCE: ISO/IEC Guide 63:2019, 3.11]

3.21
risk control
process in which decisions are made and measures implemented by which risks (3.19) are reduced to, or 
maintained within, specified levels

[SOURCE: ISO/IEC Guide 63:2019, 3.12]

3.22
risk evaluation
process of comparing the estimated risk (3.19) against given risk criteria to determine the acceptability of 
the risk

[SOURCE: ISO/IEC Guide 63:2019, 3.14]

4
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4	 Considerations for design inputs

4.1	 General

The specific requirements that shall be fulfilled for a specific demographic population can partly be 
developed by applying the risk approach (see 4.2.1) and usability engineering (see 4.2.2) specified in 
applicable standards.

4.2	 Risk assessment and usability engineering

4.2.1	 Risk assessment

The manufacturer shall perform risk analysis, risk evaluation, risk control and an evaluation of residual risk 
acceptability in accordance with ISO 14971.

4.2.2	 Usability engineering

A usability engineering program in accordance with IEC 62366-1 shall be applied. It shall include addressing 
use risks and tests and/or assessments throughout the development and as part of the design verification 
and design validation.

4.3	 Considerations for the determination of requirements for the design of medical devices 
specific to paediatric users

4.3.1	 Considerations in relation to risk (risk-based approach to design)

The risk assessment in accordance with ISO 14971 shall take into account the characteristics of the paediatric 
users including use risks in accordance with IEC 62366-1. See Table A.4 for examples of potential use errors.

4.3.2	 Considerations in relation to human factors

4.3.2.1	 General

During the design and development of a drug delivery system intended for self-administration by paediatric 
users, the intended uses, intended user profiles, and use environments shall be identified and clearly defined.

Based on the human factors’ considerations, the requirements for the medical device shall be documented.

NOTE	 4.3.2 highlights aspects of the HFE/UE process defined and documented in IEC 62366-1 that require special 
attention when developing drug delivery systems for paediatric use.

4.3.2.2	 Characterization of the intended use

4.3.2.2.1	 Intended user profiles

The socio-economic environment, cognitive and physical development, age and aptitude of the intended 
user shall be defined. Within the population of paediatric users, variation can be expected in terms of size, 
strength, stamina, skeletal maturity, coordination (e.g. gross and fine motor skills), visual, tactile, auditory 
and perceptual capabilities, emotional maturity, motivation, decision-making abilities and the impact of 
their medical condition on their ability to use the drug delivery system safely and effectively. Furthermore, 
if it is anticipated that a paediatric user needs the support of a healthcare provider or caregiver to use the 
drug delivery system, the limitations and capabilities of adult users shall also be defined.

4.3.2.2.2	 Intended use environment

The environment of intended use shall be characterized. Paediatric users tend to lead active lifestyles and 
so some medical products are used outside of the home (e.g. at school or on sports fields). During these use 

5
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scenarios they can be exposed to environmental factors (e.g. bright sunlight or excess temperatures) or used 
in a non-private setting.

4.3.2.3	 Use-related risk

Manufacturers shall identify hazard-related use scenarios in accordance with IEC  62366-1, including 
potential use errors that can occur, identify known or foreseeable hazards and hazardous situations, and 
ensure that they are adequately controlled. When identifying and evaluating use-related risk, the content 
of the intended use shall be defined, and for drug delivery systems that are similar to the one under 
development with regard to use, the user interface or user interactions shall be analysed. The source of 
identification of potential use errors and risks can include human factors evaluations, literature research, 
and market experience.

4.3.2.4	 User interface

4.3.2.4.1	 General

When developing user interface requirements, the following aspects shall be evaluated.

It shall be evaluated how risks can be suitably controlled through the design of the drug delivery system 
including its associated materials. As covered in ISO 14971:2019, 6.2 the manufacturer shall use one or more 
of the following risk control options in the priority order listed:

a)	 inherent safety by design;

b)	 protective measures in the medical device itself or in the manufacturing process;

c)	 information for safety.

4.3.2.4.2	 Design attributes

The characteristics of the paediatric user shall inform the design and development of a drug delivery system. 

General drug delivery system design considerations are given in Table 1.

4.3.2.4.3	 Training

While it is preferable to control risks through drug delivery system design, including associated materials, 
in some circumstances, mitigation by design alone can be insufficient for a paediatric population. In these 
situations, it can be appropriate to employ a training program. If training is a necessary component to 
mitigate risk of the drug delivery system, the manufacturer shall validate the effectiveness of the training 
program and justify how it is representative of the training that will be provided in commercial use of the 
drug delivery system.

The manner in which the training will be consistently implemented in the field shall be defined, however 
the risk of users not being trained shall also be assessed. For example, lay caregivers can learn how to use 
the system by observing a patient or another lay caregiver, and health care providers might not be directly 
trained.

4.3.2.4.4	 Experience and knowledge of similar or other drug delivery systems

Paediatric users vary in their experience of managing their medication and of using similar drug delivery 
systems. Similarly, the knowledge and experience of their supporting health care provider or caregiver 
also vary. Therefore, the impact that both positive and negative knowledge transfer can have on safe and 
effective use of the drug delivery system shall be evaluated.

6
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4.3.2.4.5	 Dose regime

The medical condition and thus dosing regimen can influence the drug delivery system design and shall be 
evaluated in relation to managing complexity.

For example, whether:

—	 the medication is a fixed dose or requires the user to set the required dose;

—	 training information is retained (e.g. if the medication is administered infrequently);

—	 the medication shall be given very frequently and/or at a fixed time of day, in a home environment or 
elsewhere.

4.3.2.4.6	 Transportation, storage, preparation, operation, maintenance and disposal by the user

Requirements for transportation, storage, preparation, operation, maintenance and disposal of the 
drug delivery system shall be defined. E.g. if the medication is stored under refrigerated conditions, the 
circumstances under which temperature excursions can occur shall be identified when describing potential 
use scenarios.

7
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—
	

Id
en

ti
fy

 w
hi

ch
 s

en
se

(s
) 

ca
n 

be
 u

se
d 

fo
r 

in
fo

rm
in

g 
w

he
n 

a 
do

se
 is

 fu
lly

 a
dm

in
is

te
re

d,
 

or
 u

nd
er

st
an

d 
if 

sp
ee

ch
-b

as
ed

 w
ar

ni
ng

s 
fo

r 
po

te
nt

ia
lly

 h
az

ar
do

us
 s

it
ua

tio
ns

[3
5]

 a
re

 
ne

ed
ed

 t
o 

al
er

t 
ch

ild
re

n 
w

ho
 d

o 
no

t 
re

ad
 

ea
si

ly
.

—
	

Av
oi

d 
co

m
pl

ex
it

y 
or

 to
o 

di
st

ra
ct

iv
e 

sy
st

em
s.

—
	

Ch
ild

re
n 

w
ho

 h
av

e 
vi

su
al

 d
iff

ic
ul

tie
s 

or
 

to
uc

h 
di

so
rd

er
s 

ca
n 

be
ne

fit
 f

ro
m

 d
es

ig
n 

of
 

ap
pr

op
ri

at
e 

pr
ot

ec
ti

ve
 m

ea
su

re
s 

fo
r n

ee
dl

e,
 

et
c.

—
	

Ad
ju

st
 

fo
nt

 
si

ze
(s

) 
in

 
sc

re
en

(s
) 

an
d 

in
st

ru
ct

io
ns

 fo
r u

se
 fo

r l
eg

ib
ili

ty
. W

he
n 

us
in

g 
co

lo
ur

 t
o 

co
nv

ey
 i

nf
or

m
at

io
n 

to
 c

hi
ld

re
n 

w
it

h 
co

lo
ur

 d
ef

ic
ie

nc
ie

s, 
fo

r 
ex

am
pl

e,
 lo

ca
te

 
im

po
rt

an
t 

in
fo

rm
at

io
n 

in
 t

he
 s

am
e 

pl
ac

e 
ea

ch
 ti

m
e 

it 
is

 p
re

se
nt

ed
[3

5]
.

—
	

vi
su

al
 c

ap
ab

il
it

ie
s 

(e
.g

. l
ow

 v
is

io
n,

 m
yo

pi
a,

 
et

c.)
 a

nd
 c

au
se

 d
ef

ec
ti

ve
 v

is
io

n 
(e

.g
. 

co
lo

ur
 

bl
in

dn
es

s, 
et

c.)
;

—
	

he
ar

in
g 

ca
pa

bi
lit

ie
s 

an
d 

ca
us

e 
de

af
ne

ss
;

—
	

to
uc

h 
di

so
rd

er
s 

or
 c

au
se

 o
th

er
 im

pa
ir

m
en

ts
 

th
at

 c
an

 a
ffe

ct
 t

he
 a

bi
lit

y 
to

 u
se

 t
ou

ch
 (

e.
g.

 
af

fe
ct

in
g 

ta
ct

ile
 p

re
ss

ur
e)

.

 
 

 
N

O
TE

 D
es

ig
n 

af
fo

rd
an

ce
 is

 a
n 

as
pe

ct
 o

f a
 

de
vi

ce
 w

hi
ch

 d
ir

ec
ts

 h
ow

 it
 is

 u
se

d.
 

 
 

—
	

D
es

ig
n 

sh
al

l c
on

si
de

r f
am

ili
ar

it
y 

w
it

h 
ot

he
r 

m
od

el
(s

) 
of

 d
ev

ic
e(

s)
 a

nd
 b

ui
ld

 
de

si
gn

 o
n 

ch
ild

’s 
pr

ev
io

us
 k

no
w

le
dg

e/
ex

pe
ri

en
ce

s.
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U
se

r 
in

te
rf

ac
e 

in
te

ra
ct

io
n 

ch
ar

ac
te

ri
st

ic
s

D
is

ea
se

 c
on

di
ti

on
s 

im
pa

ct
Pa

ed
ia

tr
ic

 d
es

ig
n

Co
ns

id
er

at
io

ns
Il

lu
st

ra
ti

ve
 e

xa
m

pl
es

Co
gn

it
iv

e 
(p

ro
ce

ss
in

g)
—

	
At

te
nt

io
n 

(c
on

ce
nt

ra
tio

n)
.

—
	

R
ec

og
ni

ti
on

 
(f

am
ili

ar
it

y 
w

it
h 

te
ch

no
lo

gy
, h

ea
lth

 
lit

er
ac

y, 
tr

ai
ni

ng
).

—
	

La
ng

ua
ge

 a
nd

 
co

m
m

un
ic

at
io

n 
(l

ite
ra

cy
, v

er
ba

l, 
no

nv
er

ba
l)

.

—
	

Pr
ob

le
m

 s
ol

vi
ng

.

—
	

M
em

or
y 

(w
or

ki
ng

, l
on

g 
te

rm
).

—
	

Ce
rt

ai
n 

di
se

as
e 

co
nd

it
io

ns
/d

is
ab

ili
ti

es
 

th
at

 
ca

n 
ca

us
e 

hy
pe

ra
ct

iv
it

y,
 

im
pu

ls
iv

e 
be

ha
vi

ou
r, 

at
te

nt
io

n 
sp

an
s 

(e
.g

. 
At

te
nt

io
n 

D
ef

ic
it 

H
yp

er
ac

ti
vi

ty
 

D
is

or
de

r)
 

or
 

an
y 

co
gn

it
iv

e 
de

ve
lo

pm
en

t p
ro

bl
em

.

—
	

Co
m

pl
ex

it
y 

of
 t

re
at

m
en

t, 
do

se
 r

eg
im

en
, 

fr
eq

ue
nc

y 
of

 u
se

, u
se

 e
nv

ir
on

m
en

t (
e.

g.
 d

oe
s 

th
e 

pa
ed

ia
tr

ic
 p

at
ie

nt
 h

av
e 

to
 t

ak
e 

di
ffe

re
nt

 
do

se
s 

of
 a

 s
ol

ut
io

n 
at

 d
iff

er
en

t 
ti

m
es

 d
ur

in
g 

th
e 

da
y?

).

—
	

D
es

ig
n 

sh
al

l 
co

ns
id

er
 t

ha
t 

ch
ild

re
n 

ca
n 

ha
ve

 a
tt

en
tio

n 
sp

an
 l

im
it

at
io

ns
 

w
he

n 
us

in
g 

a 
de

vi
ce

.

—
	

D
es

ig
n 

sh
al

l 
co

ns
id

er
 

ch
ild

re
n’

s 
fa

m
ili

ar
it

y 
w

it
h 

ot
he

r 
m

od
el

(s
) 

of
 

de
vi

ce
(s

) 
an

d/
or

 
th

ei
r 

pr
ev

io
us

 
kn

ow
le

dg
e/

ex
pe

ri
en

ce
s 

th
at

 
ca

n 
in

flu
en

ce
 

th
ei

r 
co

gn
it

iv
e 

ab
ili

tie
s 

w
he

n 
us

in
g 

th
e 

de
vi

ce
.

—
	

D
es

ig
n 

sh
al

l 
av

oi
d 

la
be

lli
ng

 
ch

ar
ac

te
ri

st
ic

s 
th

at
 c

an
 le

ad
 c

hi
ld

re
n 

to
 b

el
ie

ve
 t

ha
t 

th
e 

pr
od

uc
t 

is
 s

af
er

 
th

an
 it

 re
al

ly
 is

.

—
	

D
es

ig
n 

sh
al

l 
co

ns
id

er
 

th
at

 
yo

un
g 

ch
ild

re
n 

m
ig

ht
 

no
t 

be
 

ab
le

 
to

 
un

de
rs

ta
nd

 t
he

 r
am

ifi
ca

tio
ns

 o
f 

an
 

ac
tio

n 
ta

ke
n 

w
he

n 
us

in
g 

a 
pr

od
uc

t 
(e

.g
. a

 w
ar

ni
ng

) 
or

 c
an

 j
us

t 
ex

pl
or

e 
a 

ra
ng

e 
of

 
po

te
nt

ia
l 

us
es

 
fo

r 
an

 
ob

je
ct

[3
5]

 [4
1]

[4
2]

.

—
	

D
es

ig
n 

sh
al

l c
on

si
de

r t
ha

t i
nf

or
m

at
io

n 
or

 w
ar

ni
ng

s 
ca

n 
pr

od
uc

e 
un

in
te

nd
ed

 
ef

fe
ct

s i
f t

he
y 

ar
e 

m
is

un
de

rs
to

od
.

—
	

D
es

ig
n 

sh
al

l 
us

e 
un

am
bi

gu
ou

s 
an

d 
ad

ap
te

d 
la

ng
ua

ge
.

—
	

D
es

ig
n 

sh
al

l c
on

si
de

r 
in

te
r 

an
d 

in
tr

a 
ag

e 
gr

ou
p 

di
ffe

re
nc

es
: 

ch
ild

re
n 

ca
n 

ch
an

ge
 ra

pi
dl

y.

—
	

Pr
es

en
t 

ch
ild

re
n 

w
it

h 
sh

or
t, 

su
cc

in
ct

 t
as

ks
 

ra
th

er
 t

ha
n 

lo
ng

 o
ne

s 
or

 m
ak

e 
w

ar
ni

ng
s 

“s
ta

nd
 o

ut
” 

in
 o

rd
er

 t
o 

ca
pt

ur
e 

ch
ild

re
n’

s 
at

te
nt

io
n.

—
	

Gu
id

e 
th

e 
ch

ild
’s 

st
ep

s 
to

 u
se

 t
he

 p
ro

du
ct

 
su

ch
 a

s p
ro

vi
di

ng
 a

de
qu

at
e 

do
se

 c
om

pl
et

io
n 

no
ti

fic
at

io
n.

—
	

Av
oi

d 
an

y 
ab

st
ra

ct
 p

ic
to

gr
am

 o
r 

sy
m

bo
l 

w
hi

ch
 c

an
 b

e 
m

is
un

de
rs

to
od

 b
y 

ch
ild

re
n.

 
En

su
re

 
th

at
 

th
ey

 
ar

e 
no

tic
ea

bl
e 

an
d 

co
m

pr
eh

en
de

d 
by

 th
e 

ch
ild

re
n;

 e
.g

. t
he

 s
ku

ll 
an

d 
cr

os
sb

on
es

 p
ic

to
gr

am
 ca

n 
be

 in
te

rp
re

te
d 

as
 “p

ir
at

e 
fo

od
” i

ns
te

ad
 o

f “
po

is
on

”[3
5]

.

—
	

Ch
ild

re
n 

ca
n 

be
 m

is
ta

ke
nl

y 
at

tr
ac

te
d 

to
 

da
ng

er
ou

s 
pr

od
uc

ts
 d

ue
 t

o 
ch

ar
ac

te
ri

st
ic

s 
of

 t
he

 p
ro

du
ct

s 
pa

ck
ag

in
g 

in
cl

ud
in

g 
co

lo
ur

, 
th

e 
co

nt
ai

ne
r’s

 s
ha

pe
 a

nd
 t

he
 p

re
se

nc
e 

of
 

sy
m

bo
ls

 o
r o

th
er

 c
ha

ra
ct

er
is

tic
s[3

5]
.

—
	

Fo
r 

ol
de

r 
ch

ild
re

n 
or

 a
do

le
sc

en
ts

, w
ar

ni
ng

s 
th

at
 i

nc
lu

de
 e

xp
lic

it 
la

ng
ua

ge
 c

an
 b

e 
m

or
e 

ef
fe

ct
iv

e 
an

d 
w

ar
ni

ng
s 

ca
n 

be
 e

sp
ec

ia
lly

 
va

lu
ab

le
 

w
he

n 
co

m
bi

ne
d 

w
it

h 
ve

rb
al

 
w

ar
ni

ng
s a

nd
 in

st
ru

ct
io

ns
[3

5]
[4

1]
[4

2]
.

—
	

W
ha

t 
is

 i
nt

ui
ti

ve
 f

or
 a

n 
8-

ye
ar

-o
ld

 m
ig

ht
 

no
t 

be
 i

nt
ui

ti
ve

 f
or

 a
 6

-y
ea

r-
ol

d 
or

 e
ve

n 
fo

r 
an

ot
he

r 
8-

ye
ar

-o
ld

 
w

it
h 

a 
di

ffe
re

nt
 

ba
ck

gr
ou

nd
 o

r m
at

ur
it

y 
le

ve
l[3

5]
.

Ta
bl

e 
1 

(c
on

tin
ue

d)

9
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U
se

r 
in

te
rf

ac
e 

in
te

ra
ct

io
n 

ch
ar

ac
te

ri
st

ic
s

D
is

ea
se

 c
on

di
ti

on
s 

im
pa

ct
Pa

ed
ia

tr
ic

 d
es

ig
n

Co
ns

id
er

at
io

ns
Il

lu
st

ra
ti

ve
 e

xa
m

pl
es

Em
ot

io
na

l 
an

d 
ps

y-
ch

ol
og

ic
al

 
(A

tt
it

ud
e)

—
	

At
ti

tu
de

: p
os

it
iv

e,
 

ne
ut

ra
l, 

or
 

ne
ga

ti
ve

 fe
el

in
g 

to
w

ar
d 

th
e 

sy
st

em
.

—
	

M
ot

iv
at

io
n:

 
lo

w
, m

od
er

at
e 

or
 h

ig
h 

du
e 

to
 

in
te

re
st

, f
ea

r 
(i

nj
ec

tio
n,

 p
ai

n,
 

et
c.)

, a
dh

er
en

ce
 o

r 
co

m
pl

ia
nc

e 
to

 th
e 

sy
st

em
.

—
	

Pa
ti

en
ce

: p
at

ie
nc

e 
or

 im
pa

tie
nc

e 
ex

pe
ct

ed
 in

 
ac

co
m

pl
is

hi
ng

 
go

al
.

—
	

Ex
pe

ct
at

io
ns

: 
ki

nd
ne

ss
 a

nd
 

re
as

on
ab

le
ne

ss
.

—
	

St
re

ss
 le

ve
l: 

hi
gh

, s
om

e,
 o

r n
o 

st
re

ss
 g

en
er

al
ly

 
re

su
lti

ng
 fr

om
 

ta
sk

 p
er

fo
rm

an
ce

.

—
	

So
ci

o-
ec

on
om

ic
 

an
d 

cu
lt

ur
al

 
in
fl
ue
nc
e 

(f
am

ily
 

co
nt

ex
t, 

co
un

tr
y, 

co
m

m
un

it
y, 

et
c.)

.

—
	

Pa
ti

en
t e

du
ca

ti
on

 a
nd

 t
ra

in
in

g 
(e

.g
. a

st
hm

a 
ca

re
 re

qu
ir

es
 a

 p
ar

tn
er

sh
ip

 b
et

w
ee

n 
th

e 
ch

ild
, 

th
ei

r p
ar

en
ts

 a
nd

 th
e 

he
al

th
 c

ar
e 

pr
of

es
si

on
al

. 
Pa

tie
nt

s n
ee

d 
to

 k
no

w
 a

bo
ut

 th
e c

au
se

s o
f t

he
ir

 
di

se
as

e,
 c

au
se

s 
of

 e
xa

ce
rb

at
io

ns
 a

nd
, p

er
ha

ps
 

m
os

t 
im

po
rt

an
tly

, h
ow

 t
o 

us
e 

th
e 

pr
es

cr
ib

ed
 

m
ed

ic
at

io
n 

an
d 

de
vi

ce
 re

lia
bl

y)
[3

3]
.

—
	

Se
ve

ri
ty

 o
f t

he
 d

is
ea

se
 c

on
di

ti
on

s 
(e

.g
. d

oe
s 

th
e 

ch
ild

 s
ee

 a
 d

ir
ec

t 
im

pa
ct

 f
ro

m
 t

ak
in

g 
th

e 
m

ed
ic

in
e?

 H
ow

 to
le

ra
bl

e 
it 

is
 fo

r t
he

 c
hi

ld
?)

.

—
	

Ch
ro

ni
c 

vs
. 

pe
ri

od
ic

 
di

se
as

e;
 

ch
ro

ni
c 

di
se

as
es

 
(e

.g
. 

as
th

m
a,

 
di

ab
et

es
, 

et
c.)

 
or

 
pe

ri
od

ic
/i

nt
er

m
it

te
nt

 
di

se
as

es
. 

Th
is

 
ca

n 
in

flu
en

ce
 th

e 
ab

ili
ty

 to
 c

om
pl

y 
w

it
h 

a 
th

er
ap

y.

—
	

Co
m

pl
ex

it
y 

of
 

do
se

 
re

gi
m

en
, 

fr
eq

ue
nc

y 
of

 u
se

, u
se

 e
nv

ir
on

m
en

t 
[e

.g
. d

oe
s 

th
e 

ch
ild

 
ha

ve
 to

 ta
ke

 th
e 

m
ed

ic
in

e 
at

 lu
nc

h 
ti

m
e 

(e
.g

. a
t 

sc
ho

ol
)?

].

—
	

D
es

ig
n 

sh
al

l c
on

si
de

r 
th

at
 t

he
 s

oc
io

-
ec

on
om

ic
 a

nd
 c

ul
tu

ra
l 

en
vi

ro
nm

en
t 

ca
n 

be
 fa

vo
ur

ab
le

 o
r 

un
fa

vo
ur

ab
le

 to
 

th
e 

us
e 

of
 th

e 
de

vi
ce

.

—
	

D
es

ig
n 

sh
al

l 
co

ns
id

er
 

ch
ild

re
n 

at
ti

tu
de

/p
re

fe
re

nc
es

 
to

w
ar

ds
 

th
e 

tr
ea

tm
en

t a
nd

 h
is

 d
is

ea
se

.

—
	

D
es

ig
n 

sh
al

l 
co

ns
id

er
 

ch
ild

re
n’

s 
fa

m
ili

ar
it

y 
w

it
h 

ot
he

r 
m

od
el

 
of

 
de

vi
ce

(s
) 

an
d/

or
 

th
ei

r 
pr

ev
io

us
 

kn
ow

le
dg

e/
ex

pe
ri

en
ce

s 
th

at
 

ca
n 

in
flu

en
ce

 t
he

ir
 a

tt
it

ud
e 

to
w

ar
ds

 t
he

 
pr

op
os

ed
 s

ys
te

m
.

—
	

Th
e 

dr
ug

 d
el

iv
er

y 
sy

st
em

 s
ha

ll 
be

 
de

si
gn

ed
 i

n 
a 

w
ay

 t
ha

t 
ch

ild
re

n 
ca

n 
us

e 
th

em
 s

af
el

y 
an

d 
fe

ar
le

ss
ly

.

—
	

H
ow

 d
o 

pa
re

nt
s/

le
ga

l 
gu

ar
di

an
 c

ar
e 

fo
r 

th
e 

pa
ed

ia
tr

ic
s?

 A
re

 t
he

y 
in

vo
lv

ed
 i

n 
th

e 
tr

ea
tm

en
t?

 D
oe

s 
th

ei
r 

en
vi

ro
nm

en
t d

is
tr

ac
t 

th
em

 a
nd

 h
ow

 d
oe

s 
th

at
 a

ffe
ct

 th
e 

us
e 

of
 th

e 
de

vi
ce

?

—
	

Th
e 

tr
ea

tm
en

t 
co

m
pl

ia
nc

e 
is

 k
no

w
n 

to
 b

e 
an

 i
ss

ue
 f

or
 s

om
e 

ch
ild

re
n 

w
it

h 
ch

ro
ni

c 
di

so
rd

er
s, 

pa
rt

ic
ul

ar
ly

 t
ho

se
 t

ha
t 

do
 n

ot
 

re
su

lt 
in

 
im

m
ed

ia
te

 
di

sc
om

fo
rt

 
w
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Based on the attribute considerations noted in Table 1, the requirements for the medical device specific for 
the population shall be documented as described in ISO 13485.

4.3.3	 Considerations for accompanying documentation

Drug delivery system markings and instructions for use (IFU) text and illustrations shall be understandable 
by the paediatric user. It can be necessary to include additional documentation intended for the caregiver, e.g. 
a medication guide, to supplement the IFU. A lowest common denominator of literacy level shall be assessed 
and used. It should be recognized that there can be ‘subpopulations’ within the population (see Annex A) 
and that, based on the paediatric user’s physical development, self-administration, no matter how simple the 
instructions are, may not be appropriate. Consider use of additional electronic labelling, e.g. animation with 
demographically-relevant simulation.

Different complexities for IFU and markings shall be age appropriate and developmentally appropriate, e.g. 
instructions, explanations, drug delivery system accessories that use age appropriate language and visual 
aids/graphics. This includes:

—	 marking on the drug delivery system (e.g. accuracy of graduations) in accordance with relevant product 
standards;

—	 marking on the user packaging and/or unit packaging;

—	 legibility;

—	 IFU;

—	 information provided in electronic format that matches the validated labelling.

5	 Development of the design

The manufacturer shall plan and control the design and development of the device based on:

—	 the requirements specified in ISO 13485;

—	 continuation of a risk-based approach in accordance with ISO 14971, which shall be performed in relation 
to risks that can arise given the application specifically to the intended user population;

—	 continuation of usability engineering in accordance with IEC 62366-1.

The manufacturer shall establish appropriate design and engineering specifications (e.g. assembly and 
component drawings, test and inspection criteria), such that the device exhibits the necessary form, fit and 
function design attributes to suit the intended patient demographic population. Examples of such attributes 
are provided in Table A.2. The chosen specification shall be justified and documented in the technical file. 
Additional engineering specifications can be required based on the device design.

Design and development and risk approach documentation shall be maintained and updated as the design 
and development progresses.

Preference shall be given to mitigating risks by design or process rather than by providing training alone, 
marking, warnings, labelling and IFU, since the risk mitigation by these tools can be less effective.

It shall be recognized that there can be ‘populations’ or ‘subpopulations’ where the risks associated with 
self-administration are not acceptable no matter how simple the instructions and design are.

NOTE	 ISO 13485 specifies requirements for design and development planning and execution. The risk approach 
can be derived from ISO 14971, which specifies requirements for risk management in relation to medical devices.
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6	 Design verification and validation

6.1	 General

The manufacturer shall plan and execute the design verification and validation of the product based on:

—	 the requirements specified in ISO 13485;

—	 completion of a risk-based approach including risk analysis, risk evaluation, risk control, evaluation of 
residual risk acceptability in accordance with ISO 14971:2019, Clauses 4 to 8, which shall be performed 
in relation to risks that can arise given the application specifically to the intended users;

—	 completion of usability engineering in accordance with IEC 62366-1.

6.2	 Design verification

The final design shall be fully verified including those specifications developed for the intended users.

NOTE	 If considering a specific demographic as part of a change to an existing design, then verification data for the 
existing design can be supplemented with justifications, risk assessments and/or by new verification testing for the 
new attributes/specifications alone.

6.3	 Design validation

6.3.1	 General

The final design of the drug delivery system shall be validated to ensure that the product can meet the 
requirements for the specified application or intended use.

If considering a change to an existing design to enable use by intended paediatric users, then validation data 
for the existing design shall be supplemented with justifications, risk assessments, and/or by new validation 
testing.

The drug delivery system labelling shall be validated for safe and effective use by simulated use testing that 
involves users of the intended population.

NOTE	 Validation can include data from other sources than usability and clinical studies such as clinical 
evaluations, market experience, literature, etc.

6.3.2	 Usability evaluations (also known as usability tests or user studies)

Formative and/or summative evaluations shall be conducted as part of a drug delivery system development 
in accordance with IEC 62366-1 to demonstrate the safe and effective use of the drug delivery system and 
associated materials. When conducting such evaluations with paediatric users, the following aspects shall 
be assessed:

a)	 Informed consent	  
Paediatric patients are largely unable to legally provide informed consent and are dependent on their 
parent/legal guardian to consent to participation in a usability evaluation.

b)	 User groups	  
Users can vary considerably in terms of aspects that can influence the use of a drug delivery system. It 
can therefore be necessary to identify separate user groups differentiated by characteristics as noted 
in Table 1; e.g. for paediatric users, consider use of the drug delivery system by the user as well as by lay 
caregivers (e.g. the user’s parent/legal guardian).

c)	 Support involvement	  
Depending on the nature of the usability evaluation and the user profile (e.g. age, disease conditions), 
it can be necessary to involve both paediatric users and lay caregivers (e.g. the user’s parent/legal 
guardian) in the evaluation session. It is acceptable for paediatric users to be accompanied and/
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or assisted by e.g. their parent/legal guardian if this is representative of the drug delivery system’s 
intended use environment and end users. Observing the representative users operating the drug 
delivery system realistically will help understand the safety and effectiveness of use. The evaluation 
shall be designed to ensure a simulation as realistic as possible, and to enable feedback from both the 
lay caregiver and the paediatric user.

d)	 Recruitment	  
The recruitment of paediatric users can be conducted through parents or legal guardians rather than 
directly, depending on the age of the paediatric user and local laws/regulations. The recruitment of 
paediatric users can take longer than recruiting adults, users can be less likely to attend their scheduled 
interview (e.g. due to a change in circumstances) and evaluation sessions can be conducted from late 
afternoon (i.e. after school and school activities).

e)	 Simulated use environment	  
The environment simulated during the usability evaluation shall be representative of the intended 
use environment and be accommodating for the specific population being evaluated. The parent/legal 
guardian can bring along paediatric users’ siblings to the evaluation session as well; therefore, consider 
hosting the nonparticipants in a separate room for the duration of the evaluation session.

f)	 Evaluation session	  
Paediatric users can quickly get tired and be less focused on directed tasks than adults are. They can 
also act more impulsively and say things they do not really mean. Therefore, consider adapting the 
evaluation session duration, administration style and vocabulary to be suitable to the specific user.

6.3.3	 Clinical evaluation

Clinical evaluations for drug delivery systems are typically fulfilled through drug clinical studies along 
with evidence from literature searches and post-market information. It is generally expected that for most 
products, human factors simulated-use evaluations will be sufficient to assess the adequacy of the user 
interface and actual use (i.e. clinical studies) are not necessary.

The applicability of existing clinical data (i.e. previously conducted clinical data and/or clinical literature) 
to the intended population shall be evaluated. When conducting new clinical studies, special attention is 
required to protect the rights of the study participants and shield them from undue risk.

NOTE	 When new clinical studies will be conducted for a paediatric drug delivery system, they will likely be 
conducted under drug clinical requirements. In such cases, the guidance in ICH E11(R1)[26]: Clinical Investigation of 
Medicinal Products in the Paediatric Population can be applied as well.

a)	 Informed consent	  
Paediatric patients are largely unable to legally provide informed consent and are dependent on their 
parent/legal guardian to consent to participation in a clinical study.

b)	 Support involvement	  
Depending on the nature of the study and the intended user profile (e.g. age, disease conditions), it can 
be necessary to involve both paediatric users and lay caregivers (e.g. parent/legal guardian). Depending 
on the situation, paediatric users may be assisted by their parent/legal guardian if this is representative 
of the use environment and end users. If it is expected during the clinical study that the paediatric user 
will use the drug delivery system at home, consider the intended population user profile (e.g. age, disease 
conditions), what training to provide, and whether the user requires support from a lay caregiver to use 
the device safely and effectively.

c)	 Feasibility and recruitment	  
Paediatric clinical studies often face significant challenges to their feasibility, including limited patient 
pool for recruitment and limited centres with the experience and/or interest to conduct paediatric 
research. To enhance the participation, acceptability, and recruitment of a paediatric clinical study, 
consider the anticipated experience of paediatric patients and their parent(s)/legal guardians, such as 
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the emotional, physical, and convenience burden of study participation, and, where possible, solicit the 
input of paediatric patients and their caregivers.

Recruitment of paediatric users from specific populations can be done through parents or legal 
guardians rather than directly, depending on the age of the paediatric user and local laws/regulations. 
An attempt shall be made to include individuals representing the demographic of the disease unless 
there is valid reason to the contrary as justified by risk assessment. The recruitment of paediatric 
participants can take longer than recruiting adults.

d)	 Minimizing risk	  
As paediatric populations represent vulnerable study populations, every effort shall be made to minimize 
study risks. This includes making every effort to anticipate and reduce known risks, training users on 
how to use the drug delivery system, ensuring study personnel are aware of potential side effects prior 
to the study, and using study personnel that are experienced in studying paediatric populations.

e)	 Minimizing distress	  
Many procedures can be intimidating or painful to paediatric populations. Distress can be minimized 
by designing and conducting studies by personnel experienced in the treatment of paediatric patients. 
Practical steps shall be arranged to ensure a positive patient experience and to minimize discomfort 
and distress, such as using study personnel experienced in working with paediatric patients, using a 
physical setting appropriate for the age group, using study procedures that minimize the opportunity 
for pain or distress (e.g. collection of protocol specific measurements with routine clinical samples).

f)	 Extrapolation	  
When extrapolating clinical data for the purposes of validation, the factors that can result in different 
responses that can impact the applicability of the data from one population to another shall be evaluated. 
These factors shall include both intrinsic (e.g. developmental) and extrinsic (e.g. educational, regional) 
aspects. These considerations are applicable when extrapolating from adult to paediatric groups or 
from one paediatric subgroup to another paediatric subgroup.

g)	 Long-term studies	 
When clinical studies are conducted over a significant time span (e.g. over a year or multi-year), the 
possible change in maturity and competence of the paediatric patient as they advance in age, including 
impacts with regards to product administration and labelling, shall be evaluated.
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Annex A 
(informative) 

 
Additional considerations for the “paediatric population”

A.1	 General

This annex provides guidance specifically for the development of drug delivery systems intended for 
administration of medicinal products to paediatric patients who are performing some or all use steps 
required for its intended use.

Guidance for the development of products intended for administration of medicinal products to the 
paediatric group by caregivers only are not covered by this annex as those devices are developed on the 
premises of the average adult population. However, the guidance in this annex is useful to consider when 
developing products for a broader user group as well.

A.2	 Paediatric population

A.2.1	 Overview of different definitions of paediatric population

The organization should define the relevant paediatric population. Different classifications of the paediatric 
population exist. Table  A.1 and Figure  A.1 give an overview of classifications established by some 
organizations.

The paediatric population has different sub-classifications and different organizations have determined 
such classifications, primarily by age categories.

The aspect of self-injection excludes the youngest groups of the paediatric population (neonates, infants, and 
toddlers). Classification by age groups alone might be insufficient due to the variation in child development.
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Table A.1 — Overview of definitions of the paediatric population

Organization Paediatric classification
Centers for Disease Control and Prevention (CDC)[25] Infants: 0 years to 1 year

Toddlers: 1 year to 3 years
Preschoolers: 3 years to 5 years
Middle childhood: 6 years to 11 years
Young teens: 12 years to 14 years
Teenagers: 15 years to 17 years

US Food and Drug Administration (FDA)[22] Neonates: birth to 28 days of life
Infants: 29 days to 2 years
Children: 2 years to less than 12 years
Adolescents: 12 years to 21 years (not including 22nd 
birthday)

World Health Organization (WHO)[23] Neonates: 0 days to 30 days
Infant: 1 month to 2 years
Young child: 2 years to < 6 years
Child: 6 years to < 12 years
Adolescent: 12 years to 18 years

Paediatric Regulation (EMA)[24] Children: 0 years to17 years
ICH E11 (R1)[26] Preterm infant: < 0 days

Term newborn infant: 0 days to 27 days
Infant and toddler: 28 days to 23 months
Children: 2 years to 11 years
Adolescents: 12 years to 16–18 years

American Academy of Paediatrics (AAP)[27] Infancy: birth to 2 years
Childhood: 2 years to 11 years
Early adolescents: 12 years to 14 years
Middle adolescents: 15 years to 17 years
Late adolescents: 18 years to 21 years

 

Figure A.1 — Graphical representation of classifications of paediatric population

A.3	 Development milestones

A.3.1	 General

Developmental milestones are approximate indicators of growth and developmental progress in children and 
adolescents. However, when a child experiences acute or chronic illness, developmental milestones can be 
altered, delayed, or missed altogether. Therefore, when considering the developmental milestones described 
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below, it is recommended to keep in mind that both the child’s chronological age and development along 
with the specific disease can impact the physical and psychosocial trajectory as well as the achievement 
of these milestones. Consequently, the design and development of a drug delivery system should consider 
the individual child, the child’s age group, and any disease-specific issues that can impact the stage of 
development and the patients’ ability to successfully use the drug delivery system.

Table A.2 lists design attributes of drug delivery systems that should be addressed for the specific patient 
demographic population for which a design specification should be created. These attributes, while 
applicable to all demographic populations, are particularly important to the paediatric one.

NOTE 1	 There are instances where relevant requirements related to the age group(s) are not specified in the 
appropriate International Standards, e.g. in the ISO 11608 series.

NOTE 2	 Content in A.3.2 – A.3.6 was sourced from the Centers for Disease Control and Prevention (CDC). Reference 
to materials does not constitute the endorsement or recommendation by the US Government, Department of Health 
and Human Services, or the CDC. Material is otherwise available on the CDC website at no charge.

Table A.2 — Design attributes to consider for a drug delivery system for paediatric patients

Classification Design 
attribute Examples

Form/fit

Size/shape/
volume

—	 Consider if the device size is appropriate for handling based on the 
anthropometric needs and range of motion of the intended user population, 
including but not limited to; device circumference, total length, plunger rod 
reach for manual device, available surface area for injection site selection or 
application of device.

—	 Consider if design utilizes small parts that can be unintentionally swallowed.

—	 Consider if dose volume is appropriate for intended user population and 
delivery location.

Markings/ 
aesthetics

—	 Consider whether markings and warnings are appropriate for the intended 
users, taking into account choice of language, vocabulary and symbols based 
on expected literacy levels.

—	 Consider how aesthetic design elements can be perceived by the intended 
users, to ensure the device is unthreatening while not being perceived as a 
toy.

Material 
selection

—	 Consider whether the materials selected for the device are appropriate 
for the intended patient population. Specifically, consider skin sensitivity, 
adhesive strength, material toxicity pertaining to ingestion.

—	 Consider if alternative or more durable materials are necessary based on 
intended use environment, storage or transport.

Dimensions —	 Consider if the injection depth and other needle attributes of the device have 
been appropriately specified based on the target delivery location.

—	 Consider if access to sharps in safety mode has been appropriately specified 
for the intended user population in accordance with ISO   23908:2011, 
Annex B.

 

Time —	 Consider if time to inject dose (Injection time) has been appropriately 
specified, taking into account both injection tolerability as well as feasibility 
of hold times throughout duration of delivery.

—	 For injections that occur over longer timespans and can involve On Body 
Delivery Systems (OBDS), consider if design needs to accommodate for 
increased movement of the patient throughout the delivery.

NOTE Design attributes and associated examples in table are not comprehensive. The inclusion of specific examples into the 
table does not necessarily mandate changes to the associated Design Requirements or Specifications due to use with a paediatric 
population. 
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Classification Design 
attribute Examples

Function

Force —	 Consider if the pull force to remove the cap is appropriate for the intended 
users.

—	 Consider if the push and/or holding force to activate and deliver the device 
is appropriate for the intended users.

—	 Consider if the peel force to remove adhesive patch or open device packaging 
is appropriate for intended users.

Feedback —	 Consider if visual, audible and/or tactile feedback mechanisms are 
appropriate for intended users based on existing mental models and 
interpretations, including but not limited to; tone or type of audible cues, 
speed of cues, expected reaction time to visual, audible and/or tactile cues.

Device 
complexity

—	 Consider if complexity of device preparation and use steps are appropriate 
for the intended users, taking into consideration factors such as age, dosing 
frequency, intended training or oversight.

—	 Consider if accessories required to support therapy are appropriate or if 
new accessories are necessary to mitigate risks specific to intended user 
population.

NOTE Design attributes and associated examples in table are not comprehensive. The inclusion of specific examples into the 
table does not necessarily mandate changes to the associated Design Requirements or Specifications due to use with a paediatric 
population. 

A.3.2	 Ages 5 years to 8 years — Early childhood

Children of this age can dress themselves, catch a ball more easily using only their hands, and tie their 
shoes. Having independence from family becomes more important now. Events such as starting school bring 
children this age into regular contact with the larger world. Friendships become more and more important. 
Physical, social, and cognitive skills develop quickly at this time. Emotional and social changes include 
displaying more independence from parents and family, beginning to think about the future, understanding 
more about his or her place in the world, paying more attention to friendships and teamwork and wanting 
to be liked and accepted by friends. Children in this group show rapid development of cognitive skills, learn 
better ways to describe experiences and talk about thoughts and feelings, and have less focus on oneself and 
more concern for others. This age group can be exposed to and navigate mobile technology including games, 
videos, and other media (e.g. TV, videos, online streaming sources). If technology informs the therapy, there 
should be health care practitioner or parental controls that mitigate any modification of the therapy (e.g. 
activation code, parental lock/mode). Provide a disabling feature on multi-use devices to mitigate risk of 
overdose.

A.3.3	 Ages 9 years to 11 years — Middle childhood

Children of this age are showing growing independence from the family and interest in friends can 
be obvious by now. Specifically, children start to form stronger, more complex friendships and peer 
relationships. It becomes more emotionally important to have friends, especially of the same sex. Also, 
physical changes of pre-puberty or puberty can be showing, especially for girls. Children experience more 
peer pressure and become more aware of their body as puberty approaches. Finally, body image and eating 
problems sometimes start around this age. Children who feel good about themselves are more able to resist 
negative peer pressure and make better choices for themselves. This is an important time for children to 
gain a sense of responsibility along with their growing independence. Children of this age also face more 
academic challenges at school, begin to see the point of view of others more clearly, and have an increased 
attention span. There continues to be increased use with mobile technology, including mobile technology. 
Continuation of software parental controls and other software mitigations implemented in the ages 5 years 
to 8 years group is advised.

Table A.2 (continued)Table A.2 (continued)
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A.3.4	 Ages 12 years to 14 years — Early adolescence

Children of this age experience changes in hormones as puberty begins. This age group experiences the 
most dramatic physical changes of puberty. Most boys grow facial and pubic hair, and their voices deepen. 
Most girls grow pubic hair and breasts and start their period. They can be worried about these changes 
and how they are looked at by others. This also will be a time when teens can face peer pressure to use 
alcohol, tobacco products, and drugs, and to have sex. Other challenges can be eating disorders, depression, 
and family problems. At this age, teens make more of their own choices about friends, sports, studying, 
and school. They become more independent, with their own personality and interests. Children show more 
concern about body image, looks, and clothes, focus on themselves; going back and forth between high 
expectations and lack of confidence, experience more moodiness, show more interest in and influence by 
peer group, express less affection toward parents. They can also sometimes seem rude or short-tempered, 
feel stress from more challenging school work, develop eating problems, and can feel a lot of sadness or 
depression, which can lead to poor grades at school, alcohol or drug use, unsafe sex, and other problems. 
Children of this age have more ability for complex thought, are better able to express feelings through 
talking and have developed a stronger sense of right and wrong. This group will continue the use of mobile 
technology but will start creating and contributing to social media accounts.

A.3.5	 Ages 15 years to 17 years — Middle adolescence

This is a time of continual and significant changes in how teenagers think, feel, and interact with others, 
and how their bodies grow. Most girls will be physically mature by now, and most will have completed 
puberty. Boys can still be maturing physically during this time. The teen can have concerns about his/her 
body size, shape, or weight. Eating disorders can be common. During this time, adolescents in this age group 
are developing unique personalities and opinions. Relationships with friends are still important, yet they 
will have other interests as they develop a clearer sense of who they are. This is also an important time to 
prepare for more independence and responsibility; many teenagers start working, and many will be leaving 
home soon after high school. Risk-taking is a common feature of early to middle adolescence, as individuals 
experiment with adult behaviour. Therefore, a certain level of parental guidance and oversight can still be 
needed.

A.3.6	 Ages 18 years to 21 years — Late adolescence

By this age, most healthy adolescents have completed the process of physical maturation including attaining 
full adult height. At this stage of development, most of the secondary sexual characteristics consistent 
with normal development are evident. Their need for peer approval is diminished and they are largely 
psychologically independent from their parent with a sense of personal identity. Adolescents in this group 
can make independent decisions and are able to compromise. They want support from adults but seek it 
mainly in the form of guidance. By late adolescence, they are able to understand, plan, and pursue long-range 
goals, especially their vocational goals. Older adolescents are able to fully understand abstract concepts and 
are aware of consequences and personal limitations. The development of abstract thinking is an important 
factor in helping them manage treatment regimens independently as well as give informed consent. At this 
point they are beginning to transition to early adulthood.

A.4	 Specific design considerations for paediatric age groups

The design characteristics given in Table A.3 should be considered for each age group.
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id
e 

ag
e 

ap
pr

op
ri

at
e 

af
fo

rd
an

ce
.

Co
gn

iti
ve

 
(p

ro
ce

ss
in

g)
—

	
At

te
nt

io
n 

(c
on

ce
nt

ra
tio

n)
.

—
	

Re
co

gn
it

io
n 

(f
am

ili
ar

it
y 

w
ith

 te
ch

no
lo

gy
, h

ea
lth

 
lit

er
ac

y, 
tr

ai
ni

ng
).

—
	

La
ng

ua
ge

 a
nd

 
co

m
m

un
ic

at
io

na  
(l

ite
ra

cy
, v

er
ba

l, 
no

nv
er

ba
l).

P
ae

d
ia

tr
ic

 p
at

ie
n

ts
 c

a
n

 d
if

fe
r 

co
gn

it
iv

el
y 

fr
om

 a
du

lt
s.

 T
he

y 
ca

n 
ta

ke
 

ri
sk

s a
nd

 la
ck

 ju
dg

m
en

t. 
Th

ey
 ca

n 
te

st
 th

ei
r 

sk
ill

s,
 t

he
ir

 a
du

lt 
su

pe
rv

is
or

s,
 a

nd
 t

he
ir

 
en

vi
ro

nm
en

t i
n 

th
ei

r 
qu

es
t f

or
 in

de
pe

nd
-

en
ce

. B
ec

au
se

 c
hi

ld
re

n’
s 

br
ai

ns
 a

re
 m

or
e 

pl
as

tic
 th

an
 ad

ul
t b

ra
in

s, 
ch

ild
re

n 
ca

n 
le

ar
n 

ce
rt

ai
n 

ne
w

 s
ki

lls
 s

uc
h 

as
 n

ew
 la

ng
ua

ge
s 

m
or

e 
ea

si
ly

 th
an

 a
du

lts
 c

an
. I

t c
an

 a
ls

o 
be

 
ex

pe
ct

ed
 th

at
 ch

ild
re

n 
in

te
rp

re
t i

nf
or

m
at

io
n 

an
d 

us
e p

ro
du

ct
s i

n 
w

ay
s t

ha
t c

an
 m

ak
e n

o 
se

ns
e t

o 
th

e a
du

lts
 w

ho
 cr

ea
te

d 
th

os
e s

am
e 

in
fo

rm
at

io
n 

an
d 

pr
od

uc
ts

[3
5]

[3
6]

. E
xa

m
pl

es
 

of
 co

gn
iti

ve
 ca

pa
bi

lit
ie

s p
er

 a
ge

 ra
ng

e[3
5]

:

—
	

Ce
rt

ai
n 

di
se

as
e 

co
nd

it
io

ns
/

di
sa

bi
lit

ie
s 

th
at

 c
an

 c
au

se
 

hy
pe

ra
ct

iv
it

y,
 

im
pu

ls
iv

e 
be

ha
vi

ou
r, 

at
te

nt
io

n 
sp

an
s 

(e
.g

. A
tt

en
tio

n 
D

ef
ic

it 
H

yp
er

ac
tiv

it
y 

D
is

or
de

r)
 

or
 

an
y 

co
gn

it
iv

e 
de

ve
lo

pm
en

t 
pr

ob
le

m
.

—
	

Co
m

pl
ex

it
y 

of
 

tr
ea

tm
en

t, 
do

se
 r

eg
im

en
, f

re
qu

en
cy

 o
f 

us
e,

 u
se

 e
nv

ir
on

m
en

t 
(e

.g
. 

do
es

 t
he

 p
ae

di
at

ri
c 

pa
tie

nt
 

ha
ve

 t
o 

ta
ke

 d
iff

er
en

t 
do

se
s 

of
 a 

so
lu

tio
n 

at
 d

iff
er

en
t t

im
es

 
du

ri
ng

 th
e 

da
y?

).

—
	

Co
ns

id
er

 t
ha

t c
hi

ld
re

n 
ca

n 
ha

ve
 

at
te

nt
io

n 
sp

an
 li

m
ita

tio
ns

 w
he

n 
us

in
g 

a 
de

vi
ce

 (
e.

g.
 p

re
se

nt
in

g 
ch

ild
re

n 
w

ith
 

sh
or

t, 
su

cc
in

ct
 

ta
sk

s 
ra

th
er

 t
ha

n 
lo

ng
 o

ne
s 

or
 

m
ak

in
g 

w
ar

ni
ng

s 
“s

ta
nd

 
ou

t”
 

ca
n 

ca
pt

ur
e c

hi
ld

re
n’

s a
tt

en
tio

n)
.

—
	

Co
ns

id
er

 t
he

ir
 f

am
ili

ar
it

y 
w

ith
 

ot
he

r 
m

od
el

 o
f 

de
vi

ce
(s

) 
an

d/
or

 
th

ei
r 

pr
ev

io
us

 
kn

ow
le

dg
e/

ex
pe

ri
en

ce
s 

th
at

 c
an

 i
nf

lu
en

ce
 

th
ei

r 
co

gn
iti

ve
 

ab
ili

tie
s 

w
he

n 
us

in
g 

th
e 

de
vi

ce
 

(e
.g

. 
ot

he
r 

pr
od

uc
ts

 c
an

 w
or

k 
di

ffe
re

nt
ly

 o
r 

ch
ild

re
n 

w
ho

 a
re

 m
or

e 
fa

m
ili

ar
 

w
ith

 a
 p

ic
to

gr
am

 a
re

 m
or

e 
lik

el
y 

to
 u

nd
er

st
an

d 
an

d 
co

m
pl

y 
th

an
 

ch
ild

re
n 

w
ho

 a
re

 n
ot

[3
7]

).

  —
	

Pr
ob

le
m

 s
ol

vi
ng

.

—
	

M
em

or
y 

(w
or

ki
ng

, l
on

g 
te

rm
).

a 	
Ty

pe
 o

f c
om

m
un

ic
at

io
n 

ca
n 

be
 im

pa
ct

ed
 b

y 
th

e 
le

ve
l o

f e
du

ca
tio

n 
an

d 
th

e 
en

vi
ro

nm
en

t.
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io
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ev
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l s
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D
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 c
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di
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s 
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Sp
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 d
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er
at
io
ns

 
 

At
 4

 y
ea

rs
 to

 5
 y

ea
rs

 th
ey

 m
ig

ht
:

—
	

be
 a

bl
e 

to
 c

at
eg

or
iz

e;

—
	

kn
ow

 p
ri

m
ar

y 
co

lo
ur

s;

—
	

of
te

n 
be

lie
ve

 i
n 

fa
nt

as
y 

an
d 

ac
ce

pt
 

m
ag

ic
 a

s a
n 

ex
pl

an
at

io
n;

—
	

de
ve

lo
p 

an
d 

re
co

gn
iz

e 
a 

co
nc

ep
t 

of
 

ti
m

e;

—
	

fo
cu

s 
on

ly
 

on
 

on
e 

as
pe

ct
 

of
 

a 
si

tu
at

io
n;

—
	

ba
se

 m
uc

h 
of

 t
he

ir
 k

no
w

le
dg

e 
on

 
ho

w
 th

e 
si

tu
at

io
n 

ap
pe

ar
s;

—
	

re
co

gn
iz

e 
fa

m
ili

ar
 w

or
ds

 i
n 

si
m

pl
e 

bo
ok

s/
si

gn
s;

—
	

sp
ea

k 
fa

ir
ly

 c
om

pl
ex

 se
nt

en
ce

s;

—
	

be
 

ab
le

 
to

 
m

em
or

iz
e 

th
ei

r 
ow

n 
ad

dr
es

s a
nd

 p
ho

ne
 n

um
be

r;

—
	

un
de

rs
ta

nd
 1

3 
00

0 
w

or
ds

 a
nd

 u
se

 5
 

to
 8

 w
or

ds
 in

 a
 se

nt
en

ce
;

—
	

un
de

rs
ta

nd
 

th
at

 
st

or
ie

s 
ha

ve
 

a 
be

gi
nn

in
g,

 a
 m

id
dl

e,
 a

nd
 a

n 
en

d;

—
	

at
ta

in
 9

0 
%

 o
f t

he
ir

 a
du

lt 
gr

am
m

ar
 

by
 th

e 
en

d 
of

 th
is

 a
ge

 ra
ng

e;

—
	

fo
llo

w
 th

re
e 

st
ep

 c
om

m
an

ds
.

 
—

	
Co

ns
id

er
 

th
at

 
yo

un
g 

ch
ild

re
n 

m
ig

ht
 n

ot
 b

e 
ab

le
 to

 u
nd

er
st

an
d 

th
e 

ra
m

ifi
ca

tio
ns

 o
f 

an
 a

ct
io

n 
ta

ke
n 

w
he

n 
us

in
g 

a 
pr

od
uc

t 
(e

.g
. 

a 
w

ar
ni

ng
) 

or
 m

ig
ht

 j
us

t 
ex

pl
or

e[3
5]

[3
6]

[3
9]

.

—
	

Co
ns

id
er

 
th

at
 

ch
ild

re
n 

ca
n 

us
e 

pr
od

uc
ts

 
in

 
un

ex
pe

ct
ed

 
w

ay
s 

co
m

pa
re

d 
to

 a
du

lts
 a

nd
 

th
at

 
pa

re
nt

s/
ca

re
gi

ve
rs

 
ca

n 
be

lie
ve

 th
ei

r 
ch

ild
re

n 
ar

e 
be

tt
er

 
eq

ui
pp

ed
 

to
 

de
al

 
ef

fe
ct

iv
el

y 
w

ith
 h

az
ar

do
us

 s
itu

at
io

ns
 t

ha
n 

is
 

ac
tu

al
ly

 
po

ss
ib

le
[3

6]
[3

8]
[4

0]
. 

Al
so

, c
on

si
de

r 
th

at
 c

hi
ld

re
n 

ca
n 

al
so

 
be

 
m

is
ta

ke
nl

y 
at

tr
ac

te
d 

to
 d

an
ge

ro
us

 p
ro

du
ct

s 
du

e 
to

 
ch

ar
ac

te
ri

st
ic

s 
of

 t
he

 p
ro

du
ct

s 
pa

ck
ag

in
g 

in
cl

ud
in

g 
co

lo
ur

, 
th

e 
co

nt
ai

ne
r’s

 s
ha

pe
, 

an
d 

th
e 

pr
es

en
ce

 o
f 

sy
m

bo
ls

 o
r 

ot
he

r 
ch

ar
ac

te
ri

st
ic

s[3
5]

).
(B

ir
th

 t
o 

6 
ye

ar
s)

 C
on

si
de

r 
us

e 
of

 
si

m
pl

e 
la

ng
ua

ge
 w

ith
 d

es
cr

ip
tiv

e 
an

d 
se

ns
or

y 
w

or
ds

, a
nd

 t
he

 b
en

ef
it

s 
of

 
re

pe
tit

io
n,

 r
hy

th
m

 a
nd

 s
on

g,
 a

s 
w

el
l 

as
 a

ni
m

al
 a

nd
 h

um
an

 c
ha

ra
ct

er
s 

to
 

m
ak

e c
on

te
nt

 a
s a

pp
ea

lin
g a

s p
os

si
bl

e.

a 	
Ty

pe
 o

f c
om

m
un

ic
at

io
n 

ca
n 

be
 im

pa
ct

ed
 b

y 
th

e 
le

ve
l o

f e
du

ca
tio

n 
an

d 
th

e 
en

vi
ro

nm
en

t.
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ev
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ta
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D
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 c
on
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pa

ct
Sp
ec
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 d
es
ig
n 
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er
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io
ns

 
 

At
 6

 y
ea

rs
 to

 7
 y

ea
rs

 th
ey

 m
ig

ht
:

—
	

ha
ve

 lo
ng

er
 a

tt
en

tio
n 

sp
an

;

—
	

re
m

em
be

r a
nd

 re
pe

at
 th

re
e 

di
gi

ts
;

—
	

ha
ve

 
di

ff
ic

ul
ty

 
im

ag
in

in
g 

ot
he

rs
’ 

po
in

ts
 o

f v
ie

w
;

—
	

no
t 

co
ns

is
te

nt
ly

 
un

de
rs

ta
nd

 
th

e 
co

ns
eq

ue
nc

es
 o

f t
he

ir
 a

ct
io

ns
;

—
	

us
e 

ex
pr

es
si

ve
 

vo
ca

bu
la

ry
 

of
 

2 
60

0 
w

or
ds

 
an

d 
us

e 
re

ce
pt

iv
e 

vo
ca

bu
la

ry
 

of
 

20
 

00
0 

to
 

24
 0

00
 w

or
ds

;

—
	

re
ve

rs
e 

pr
in

te
d 

le
tt

er
s;

—
	

vo
ca

bu
la

ri
es

 f
or

 s
pe

ak
 a

nd
 l

is
te

n 
in

cr
ea

se
 to

 th
e 

do
ub

le
.

 
—

	
Co

ns
id

er
 

th
at

 
in

fo
rm

at
io

n 
or

 
w

ar
ni

ng
s 

ca
n 

pr
od

uc
e 

un
in

te
nd

ed
 e

ffe
ct

s 
if 

th
ey

 a
re

 
m

is
un

de
rs

to
od

 b
z 

ch
ild

re
n 

(e
.g

. 
so

m
e 

pi
ct

og
ra

m
s 

or
 

sy
m

bo
ls

 
ca

n 
be

 q
ui

te
 a

bs
tr

ac
t 

an
d 

th
us

 
be

 m
is

un
de

rs
to

od
 b

y 
ch

ild
re

n.
 

En
su

re
 t

ha
t 

th
ey

 a
re

 n
ot

ic
ea

bl
e 

an
d 

co
m

pr
eh

en
si

bl
e 

by
 

th
e 

ch
ild

re
n;

 f
or

 e
xa

m
pl

e,
 t

he
 s

ku
ll 

an
d 

cr
os

sb
on

es
 p

ic
to

gr
am

 c
an

 
be

 i
nt

er
pr

et
ed

 a
s 

“p
ir

at
e 

fo
od

” 
in

st
ea

d 
of

 “p
oi

so
n”

[3
5]

).

—
	

Co
ns

id
er

 
av

oi
di

ng
 

la
be

lli
ng

 
ch

ar
ac

te
ri

st
ic

s 
th

at
 

ca
n 

le
ad

 
ch

ild
re

n 
to

 
be

lie
ve

 
th

at
 

th
e 

pr
od

uc
t i

s 
sa

fe
r 

th
an

 it
 r

ea
lly

 is
 

(e
.g

. c
ol

ou
rf

ul
 p

ic
tu

re
s, 

ca
rt

oo
n 

ch
ar

ac
te

rs
, e

tc
.[3

5]
).

 
 

At
 7

 y
ea

rs
 to

 8
 y

ea
rs

 th
ey

 m
ig

ht
:

—
	

in
cr

ea
se

 p
ro

bl
em

-s
ol

vi
ng

 a
bi

lit
y;

—
	

ha
ve

 lo
ng

er
 a

tt
en

tio
n 

sp
an

;

—
	

st
ill

 h
av

e 
di

ff
ic

ul
ty

 w
ith

 c
on

si
de

ri
ng

 
al

l t
he

 lo
gi

ca
l, 

po
ss

ib
le

 o
ut

co
m

es
 o

f 
th

ei
r a

ct
io

ns
;

—
	

un
de

rs
ta

nd
 

co
nc

re
te

, 
ha

nd
s-

on
 

pr
ob

le
m

s 
or

 s
itu

at
io

ns
 a

nd
 a

pp
ly

 
ba

si
c l

og
ic

;

—
	

co
m

m
un

ic
at

e 
th

ou
gh

ts
 a

nd
 id

ea
s.

 
—

	
Co

ns
id

er
 

us
in

g 
un

am
bi

gu
ou

s 
an

d 
ad

ap
te

d 
la

ng
ua

ge
 (

e.
g.

 f
or

 
ol

de
r 

ch
ild

re
n 

or
 a

do
le

sc
en

ts
, 

w
ar

ni
ng

s 
th

at
 i

nc
lu

de
 e

xp
lic

it 
la

ng
ua

ge
 c

an
 b

e 
m

or
e 

ef
fe

ct
iv

e 
an

d 
w

ar
ni

ng
s 

ca
n 

be
 e

sp
ec

ia
lly

 
va

lu
ab

le
 

w
he

n 
co

m
bi

ne
d 

w
ith

 
ve

rb
al

 
w

ar
ni

ng
s 

an
d 

in
st

ru
ct

io
ns

[3
5]

[4
1]

[4
2]

).

a 	
Ty

pe
 o

f c
om

m
un

ic
at

io
n 

ca
n 

be
 im

pa
ct

ed
 b

y 
th

e 
le

ve
l o

f e
du

ca
tio

n 
an

d 
th

e 
en

vi
ro

nm
en

t.
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ac
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ct
io

n
D

ev
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op
m

en
ta

l s
ta

ge
 im

pa
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D
is

ea
se

 c
on

di
ti

on
s 

im
pa

ct
Sp
ec
if
ic
 d
es
ig
n 
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ns
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er
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io
ns

 
 

At
 9

 y
ea

rs
 to

 1
1 

ye
ar

s t
he

y 
m

ig
ht

:

—
	

pl
an

 fu
tu

re
 a

ct
io

ns
;

—
	

so
lv

e 
pr

ob
le

m
s 

w
ith

 
m

in
im

al
 

ph
ys

ic
al

 o
ut

pu
t;

—
	

st
ill

 h
av

e 
di

ff
ic

ul
ty

 c
on

si
de

ri
ng

 a
ll 

th
e 

lo
gi

ca
l, 

po
ss

ib
le

 
ou

tc
om

es
 

of
 

th
ei

r a
ct

io
ns

;

—
	

of
te

n 
ha

ve
 

ri
tu

al
s, 

ru
le

s, 
se

cr
et

 
co

de
s, 

an
d 

m
ad

e-
up

 la
ng

ua
ge

s;

—
	

us
e 

cu
rs

iv
e 

w
ri

ti
ng

.

 
—

	
Co

ns
id

er
 g

ui
di

ng
 a

de
qu

at
el

y 
th

e 
ch

ild
’s 

st
ep

s 
to

 u
se

 t
he

 p
ro

du
ct

 
(e

.g
. 

pr
ov

id
e 

ad
eq

ua
te

 
do

se
 

co
m

pl
et

io
n 

no
ti

fic
at

io
n)

.

—
	

Co
ns

id
er

 d
iff

er
en

ce
s 

w
ith

in
 a

nd
 

am
on

g 
ag

e 
gr

ou
ps

: 
ch

ild
re

n 
ca

n 
ch

an
ge

 r
ap

id
ly

 (
e.

g.
 w

ha
t 

is
 

in
tu

iti
ve

 f
or

 a
n 

8-
ye

ar
-o

ld
 c

an
 

be
 n

ot
 in

tu
iti

ve
 fo

r 
a 

6-
ye

ar
-o

ld
 

or
 e

ve
n 

fo
r 

an
ot

he
r 

8-
ye

ar
-o

ld
 

w
ith

 a
 d

iff
er

en
t 

ba
ck

gr
ou

nd
 o

r 
m

at
ur

it
y 

le
ve

l[3
5]

).

 
 

 
 

(7
 y

ea
rs

 to
 1

1 
ye

ar
s)

 C
on

si
de

r i
nc

lu
d-

in
g 

al
lu

si
on

s 
to

 s
to

ri
es

 a
bo

ut
 fr

ie
nd

-
sh

ip
s, 

ne
w

 s
ki

lls
 o

r 
ta

le
nt

s, 
da

ily
 o

c-
cu

rr
en

ce
s 

th
at

 a
re

 o
pp

or
tu

ni
tie

s 
fo

r 
gr

ow
th

 a
s w

el
l a

s t
es

ti
ng

 o
ne

’s 
va

lu
es

 
an

d 
cr

iti
ca

l t
hi

nk
in

g 
sk

ill
s.

 
 

At
 1

2 
ye

ar
s t

o 
14

 y
ea

rs
 th

ey
 m

ig
ht

:

—
	

en
ga

ge
 in

 a
bs

tr
ac

t t
ho

ug
ht

;

—
	

us
e 

hy
po

th
et

ic
al

 re
as

on
in

g;

—
	

sp
ec

ul
at

e 
ab

ou
t f

ut
ur

e 
ev

en
ts

;

—
	

us
e 

re
ce

pt
iv

e 
vo

ca
bu

la
ry

 
of

 
50

 0
00

 w
or

ds
;

—
	

ha
ve

 c
om

m
un

ic
at

io
n 

sk
ill

s 
al

m
os

t 
eq

ua
l t

o 
an

 a
du

lt.

 
(1

2 
ye

ar
s 

an
d 

ab
ov

e)
 C

on
si

de
r 

th
e 

va
lu

e o
f r

ef
er

ri
ng

 to
 p

os
iti

ve
 ro

le
 m

od
-

el
s w

ith
 h

ig
h 

m
or

al
 st

an
da

rd
s, 

st
or

ie
s 

ab
ou

t b
al

an
ci

ng
 th

e i
nf

lu
en

ce
 of

 fa
m

ily
/

fr
ie

nd
s/

m
ed

ia
, n

on
-p

ed
ag

og
ic

al
 fo

rm
at

s 
an

d 
gu

id
an

ce
 in

 h
el

pi
ng

 c
ha

nn
el

 t
he

 
ne

ed
 fo

r 
ex

pe
ri

m
en

ta
ti

on
 a

nd
 in

de
-

pe
nd

en
ce

 in
to

 h
ea

lth
y 

lif
e 

ch
oi

ce
s.

a 	
Ty

pe
 o

f c
om

m
un

ic
at

io
n 

ca
n 

be
 im

pa
ct

ed
 b

y 
th

e 
le

ve
l o

f e
du

ca
tio

n 
an

d 
th

e 
en

vi
ro

nm
en

t.
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e 
in

te
ra

ct
io

n
D

ev
el

op
m

en
ta

l s
ta

ge
 im

pa
ct

D
is

ea
se

 c
on

di
ti

on
s 

im
pa

ct
Sp
ec
if
ic
 d
es
ig
n 
co
ns
id
er
at
io
ns

 
 

At
 1

5 
ye

ar
s t

o 
17

 y
ea

rs
 th

ey
 m

ig
ht

:

—
	

qu
es

tio
n 

au
th

or
it

y 
an

d 
so

ci
et

y’
s 

st
an

da
rd

s;

—
	

th
in

k 
in

 c
om

pl
ex

 w
ay

s;

—
	

be
 

co
nc

er
ne

d 
ab

ou
t 

gr
ad

es
, 

ap
pe

ar
an

ce
, a

nd
 p

op
ul

ar
it

y;

—
	

be
 w

ith
dr

aw
n 

or
 in

tr
os

pe
ct

iv
e.

At
 1

8 
ye

ar
s t

o 
21

 y
ea

rs
 th

ey
 m

ig
ht

:

—
	

be
 a

w
ar

e 
of

 c
on

se
qu

en
ce

s;

—
	

se
ek

 in
de

pe
nd

en
ce

;

—
	

ch
al

le
ng

e 
au

th
or

it
y.

 
 

a 	
Ty

pe
 o

f c
om

m
un

ic
at

io
n 

ca
n 

be
 im

pa
ct

ed
 b

y 
th

e 
le

ve
l o

f e
du

ca
tio

n 
an

d 
th

e 
en

vi
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nm
en
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U
se

r 
ch

ar
ac

te
ri

st
ic

s 
in

cl
ud

in
g 

us
er

 in
te

rf
ac

e 
in

te
ra

ct
io

n
D

ev
el

op
m

en
ta

l s
ta

ge
 im

pa
ct

D
is

ea
se

 c
on

di
ti

on
s 

im
pa

ct
Sp
ec
if
ic
 d
es
ig
n 
co
ns
id
er
at
io
ns

Em
ot

io
na

l a
nd

 
Ps

yc
ho

lo
gi

ca
l 

(A
tt

it
ud

e)

—
	

At
ti

tu
de

: p
os

iti
ve

, 
ne

ut
ra

l, 
or

 n
eg

at
iv

e 
fe

el
in

g 
to

w
ar

d 
th

e 
sy

st
em

.

—
	

M
ot

iv
at

io
n:

 lo
w

, 
m

od
er

at
e,

 o
r h

ig
h 

du
e 

to
 

in
te

re
st

, f
ea

r (
in

je
ct

io
n,

 
pa

in
, e

tc
.),

 a
dh

er
en

ce
 o

r 
co

m
pl

ia
nc

e 
to

 th
e 

sy
st

em
.

—
	

Pa
ti

en
ce

: p
at

ie
nc

e 
or

 
im

pa
tie

nc
e 

ex
pe

ct
ed

 in
 

ac
co

m
pl

is
hi

ng
 g

oa
l.

—
	

Ex
pe

ct
at

io
ns

: k
in

ds
 o

f 
re

as
on

ab
le

ne
ss

.

—
	

St
re

ss
 le

ve
l: 

hi
gh

, s
om

e,
 

or
 n

o 
st

re
ss

 g
en

er
al

ly
 

re
su

lti
ng

 fr
om

 ta
sk

 
pe

rf
or

m
an

ce
.

—
	

So
ci

o-
ec

on
om

ic
 a

nd
 

cu
lt
ur
al
 in
fl
ue
nc
e 

(f
am

ily
 c

on
te

xt
, c

ou
nt

ry
, 

co
m

m
un

it
y, 

et
c.)

.

Pa
ed

ia
tr

ic
 p

at
ie

nt
s 

ca
n 

di
ff

er
 e

m
o-

ti
on

al
ly

 a
nd

 p
sy

ch
ol

og
ic

al
ly

 fr
om

 
ad

ul
ts

. C
hi

ld
re

n’
s m

ot
iv

at
io

ns
, i

nt
er

es
ts

 
an

d 
fe

ar
s c

an
 b

e 
qu

ite
 d

iff
er

en
t f

ro
m

 
th

os
e 

of
 a

du
lts

. Y
ou

ng
 c

hi
ld

re
n 

ca
n 

ha
ve

 
a 

lit
tle

 fe
ar

; t
he

y 
la

ck
 th

e 
ex

pe
ri

en
ce

 th
at

 
co

m
es

 w
ith

 e
nc

ou
nt

er
in

g 
pa

in
fu

l e
ve

nt
s 

su
ch

 a
s f

al
lin

g,
 b

ur
ni

ng
 a

 h
an

d,
 o

r p
in

ch
-

in
g 

a 
fin

ge
r[3

5]
[3

6]
. P

la
ce

s a
nd

 th
in

gs
 th

at
 

ca
n 

se
em

 sc
ar

y 
fr

om
 a

n 
ad

ul
t p

oi
nt

 o
f 

vi
ew

 c
an

 b
e 

in
te

re
st

in
g 

to
 c

hi
ld

re
n.

 C
hi

l-
dr

en
 o

bs
er

ve
 a

nd
 m

im
ic

 a
du

lts
 a

nd
 c

an
 

en
jo

y 
im

pe
rs

on
at

in
g 

ad
ul

ts
 w

ith
 c

hi
ld

-
si

ze
 “a

du
lt”

 p
ro

du
ct

s. 
Al

so
, s

om
e 

ch
il-

dr
en

 n
ee

d 
di

st
in

ct
 k

in
ds

 o
f c

ha
lle

ng
es

. 
Th

ei
r e

nv
ir

on
m

en
ts

 sh
ou

ld
 a

ffo
rd

 th
em

 
op

po
rt

un
iti

es
 to

 su
cc

ee
d 

an
d 

so
m

et
im

es
 

fa
il,

 a
nd

, w
ith

 p
ra

ct
ic

e 
an

d 
pe

rs
ev

er
an

ce
, 

de
ve

lo
p 

th
e 

ab
ili

ty
 to

 tu
rn

 th
ei

r f
ai

lu
re

s 
in

to
 su

cc
es

se
s. 

Th
ey

 sh
ou

ld
 b

e 
gi

ve
n 

sa
fe

 
en

vi
ro

nm
en

ts
, w

he
re

 fa
ilu

re
 is

 “o
k”

 a
nd

 
se

en
 a

s p
ar

t o
f a

 le
ar

ni
ng

 p
ro

ce
ss

[3
5]

.
M

os
t o

f c
hi

ld
re

n 
ab

ov
e 

th
e 

ag
e 

of
 8

 c
an

 
re

ad
 a

nd
 th

er
ef

or
e,

 a
re

 a
bl

e 
to

 ta
ke

 
pa

rt
 in

 a
ss

is
ti

ng
 in

 th
ei

r o
w

n 
sa

fe
ty

. A
s 

ch
ild

re
n 

ge
t o

ld
er

, t
he

y 
te

nd
 to

 ta
ke

 o
n 

in
cr

ea
si

ng
ly

 g
re

at
er

 re
sp

on
si

bi
lit

y 
fo

r 
th

ei
r o

w
n 

sa
fe

ty
[4

3]
.

Ex
am

pl
es

 o
f e

m
ot

io
na

l a
nd

 p
sy

ch
ol

og
ic

al
 

ca
pa

bi
lit

ie
s p

er
 a

ge
 ra

ng
e[3

5]
:

—
	

Pa
ti

en
t 

ed
uc

at
io

n 
an

d 
tr

ai
ni

ng
 e

.g
. a

st
hm

a:
 a

st
hm

a 
ca

re
 r

eq
ui

re
s 

a 
pa

rt
ne

rs
hi

p 
be

tw
ee

n 
th

e 
ch

ild
, 

its
 

pa
re

nt
s 

an
d 

th
e 

he
al

th
 c

ar
e 

pr
of

es
si

on
al

. 
Pa

tie
nt

s 
ne

ed
 

to
 

kn
ow

 
ab

ou
t 

th
e 

ca
us

es
 

of
 

th
ei

r 
di

se
as

e,
 

ca
us

es
 

of
 

ex
ac

er
ba

tio
ns

 
an

d,
 

pe
rh

ap
s 

m
os

t i
m

po
rt

an
tly

, h
ow

 to
 u

se
 

th
e 

pr
es

cr
ib

ed
 

m
ed

ic
at

io
n 

an
d 

de
vi

ce
 re

lia
bl

y[3
3]

.

—
	

Se
ve

ri
ty

 
of

 
th

e 
di

se
as

e 
co

nd
it

io
ns

 e
.g

. d
oe

s t
he

 ch
ild

 
se

e 
a 

di
re

ct
 

im
pa

ct
 

fr
om

 
ta

ki
ng

 
th

e 
m

ed
ic

in
e?

 
H

ow
 

to
le

ra
bl

e 
it 

is
 fo

r t
he

 c
hi

ld
?

—
	

Ch
ro

ni
c 

vs
. 

pe
ri

od
ic

 
di

se
as

e;
 

ch
ro

ni
c 

di
se

as
es

 
(e

.g
. 

as
th

m
a,

 d
ia

be
te

s, 
et

c.)
 

or
 

pe
ri

od
ic

/ 
in

te
rm

it
te

nt
 

di
se

as
es

. 
Th

is
 c

an
 i

nf
lu

en
ce

 
ab

ili
tie

s 
to

 b
e 

co
m

pl
ia

nt
 t

o 
a 

th
er

ap
y.

—
	

Co
m

pl
ex

it
y 

of
 

do
se

 
re

gi
m

en
, f

re
qu

en
cy

 o
f 

us
e,

 
us

e 
en

vi
ro

nm
en

t 
e.

g.
 d

oe
s 

th
e 

ch
ild

 h
av

e 
to

 t
ak

e 
th

e 
m

ed
ic

in
e 

at
 lu

nc
h 

ti
m

e 
(e

.g
. a

t 
sc

ho
ol

)?

—
	

Co
ns

id
er

 th
at

 th
e s

oc
io

-e
co

no
m

ic
 

an
d 

cu
ltu

ra
l 

en
vi

ro
nm

en
t 

ca
n 

be
 f

av
ou

ra
bl

e 
or

 n
ot

 t
o 

th
e 

us
e 

of
 t

he
 d

ev
ic

e 
e.

g.
 h

ow
 d

o 
th

e 
pa

re
nt

s/
le

ga
l g

ua
rd

ia
n 

ca
re

 f
or

 
th

e 
pa

ed
ia

tr
ic

 p
at

ie
nt

? 
Ar

e 
th

ey
 

in
vo

lv
ed

 in
 t

he
 t

re
at

m
en

t?
 D

oe
s 

th
ei

r e
nv

ir
on

m
en

t d
is

tr
ac

t t
he

m
 

an
d 

ho
w

 d
oe

s 
th

at
 a

ffe
ct

 th
e 

us
e 

of
 th

e 
de

vi
ce

, e
tc

.?

—
	

Co
ns

id
er

 
th

at
 

tr
ea

tm
en

t 
co

m
pl

ia
nc

e 
is

 k
no

w
n 

to
 b

e 
an

 
is

su
e 

fo
r 

so
m

e 
ch

ild
re

n 
w

ith
 

ch
ro

ni
c 

di
so

rd
er

s, 
pa

rt
ic

ul
ar

ly
 

th
os

e 
th

at
 

do
 

no
t 

re
su

lt 
in

 
im

m
ed

ia
te

 
di

sc
om

fo
rt

 
w

he
n 

sc
he

du
le

d 
do

se
s 

ar
e 

m
is

se
d 

or
 

de
la

ye
d.

 
Co

ns
id

er
 

th
e 

im
po

rt
an

ce
 o

f 
su

pe
rv

is
io

n 
an

d 
co

lla
bo

ra
tio

n 
be

tw
ee

n 
th

e c
hi

ld
/

ad
ol

es
ce

nt
 

an
d 

th
ei

r 
pa

re
nt

/
le

ga
l g

ua
rd

ia
n 

to
 e

ns
ur

e 
pr

op
er

 
tr

ea
tm

en
t 

co
m

pl
ia

nc
e 

[4
4]

[4
5]

[4
6]

[4
7]

[4
8]

[4
9]

[5
0]

[5
1]

[5
2]

.

—
	

Co
ns

id
er

 
ch

ild
re

n 
at

tit
ud

es
/

pr
ef

er
en

ce
s 

to
w

ar
ds

 
th

e 
tr

ea
tm

en
t 

an
d 

th
ei

r 
di

se
as

e 
(e

.g
. c

on
si

de
r 

en
ga

gi
ng

 th
e 

ch
ild

 
by

 o
pt

in
g 

fo
r 

an
 a

pp
ro

pr
ia

te
, 

ap
pe

al
in

g,
 p

er
so

na
liz

ed
 d

es
ig

n)
.

—
	

Co
ns

id
er

 t
he

ir
 f

am
ili

ar
it

y 
w

ith
 

ot
he

r 
m

od
el

 o
f 

de
vi

ce
(s

) 
an

d/
or

 
th

ei
r 

pr
ev

io
us

 
kn

ow
le

dg
e/

ex
pe

ri
en

ce
s 

th
at

 c
an

 i
nf

lu
en

ce
 

th
ei

r 
at

tit
ud

e 
to

w
ar

ds
 

th
e 

pr
op

os
ed

 s
ys

te
m

.

  a 	
Ty

pe
 o

f c
om

m
un

ic
at

io
n 

ca
n 

be
 im

pa
ct

ed
 b

y 
th

e 
le

ve
l o

f e
du

ca
tio

n 
an

d 
th

e 
en

vi
ro

nm
en

t.
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U
se

r 
ch

ar
ac

te
ri

st
ic

s 
in

cl
ud

in
g 

us
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 in
te

rf
ac

e 
in

te
ra

ct
io

n
D

ev
el

op
m

en
ta

l s
ta

ge
 im

pa
ct

D
is

ea
se

 c
on

di
ti

on
s 

im
pa

ct
Sp
ec
if
ic
 d
es
ig
n 
co
ns
id
er
at
io
ns

 
 

At
 4

 y
ea

rs
 to

 5
 y

ea
rs

 th
ey

 m
ig

ht
:

—
	

un
de

rs
ta

nd
 a

nd
 o

be
y 

si
m

pl
e 

ru
le

s, 
bu

t o
ft

en
 c

ha
ng

es
 r

ul
es

 o
f a

 g
am

e 
as

 
th

ey
 g

o 
al

on
g;

—
	

pe
rs

is
te

nt
ly

 a
sk

 “w
hy

”?
;

—
	

en
jo

y 
do

in
g 

th
in

gs
 fo

r t
he

m
se

lv
es

;

—
	

en
jo

y p
la

yi
ng

 w
ith

 o
th

er
 ch

ild
re

n 
an

d 
de

ve
lo

pi
ng

 “b
es

t f
ri

en
d”

 c
on

ce
pt

;

—
	

ha
ve

 a
 b

as
ic

 u
nd

er
st

an
di

ng
 o

f r
ig

ht
 

an
d 

w
ro

ng
.

 
—

	
Co

ns
id

er
 

ch
ild

re
n 

ca
n 

fe
ar

 
ne

ed
le

, 
pa

in
, 

et
c.

 
W

he
n 

ne
ce

ss
ar

y, 
th

e 
de

vi
ce

 
sh

ou
ld

 
be

 
de

si
gn

ed
 

in
 

a 
w

ay
 

th
at

 
ch

ild
re

n 
ca

n 
us

e 
th

em
 sa

fe
ly

 a
nd

 
fe

ar
le

ss
ly

 
(e

.g
. 

sy
st

em
 

hi
di

ng
 

ne
ed

le
, n

ee
dl

e 
sh

ie
ld

in
g,

 e
tc

.).

 
 

At
 6

 y
ea

rs
 to

 7
 y

ea
rs

 th
ey

 m
ig

ht
:

—
	

ha
ve

 s
tr

on
g 

de
si

re
 t

o 
pe

rf
or

m
 w

el
l 

an
d 

do
 th

in
gs

 ri
gh

t;

—
	

be
 in

te
re

st
ed

 in
 ru

le
s a

nd
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