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introduction

n keeping with its mission to provide

quality information on the use of

medicines to all consumers, the

United States Pharmacopeia (USP)
formed an Ad Hoc Advisory Panel on
Children and Medicines. The Panel met
with more than 100 health professionals,
educators, and consumer representatives,
and concluded that children and adoles-
cents need, want, and deserve to have
information about medicines. The few
medicine education programs for young
people are inadequately evaluated and
have not been based on what children
themselves want to know. In part this may
be due to a lack of guidelines to assist in
creating, evaluating, or refining such
programs or materials.

Recognizing the need for guidance in
developing, and criteria for evaluating,
medicine education programs for children
and adolescents, USP's Advisory Panel on
Children and Medicines first developed
“Ten Guiding Principles for Teaching
Children and Adolescents about Medi-
cines" and second, developed this “Guide
to Developing and Evaluating Medicine
Education Programs and Materials for
Children and Adolescents.”

This four-part Guide can be used:

« to assess existing children's and
adolescents’ medicine education programs
and materials, or

- to develop or revise such programs
and materials.

Also, the Guide can be adapted to
focus on medicine use for specific chronic
illnesses or on other health topics. The
Guide is intended primarily for children
and adolescents living in the United States,
but may be adapted for other countries.

Part 1 presents a list of principles or

standards that provide the rationale for,
and guide activities and programs designed
to help children develop into competent
medicine users.

Part 2 provides instructions for evalu-
ating existing medicine education pro-
grams and materials for children and
adolescents.

Part 3 provides a checklist and forms
that may be used to perform such an
evaluation.

Part 4 contains information that can be
used to revise existing materials for
children's medicine education or to create
new ones. The recommended educational
content covers:

« action-oriented messages with recom-
mended minimum ages keyed to 10 Key
Behaviors. These also include actions for
parents, some of which are appropriate for
school personnel.

« information that children (and adults)
should have in order to be informed
medicine consumers.

American School Health Association % 1



Part 1
B |

10 Guiding Principles for Teaching Children

and Adolescents about Medicines
A Position Statement of the United States Pharmacopeia

These principles are intended to encourage activities that will help children, through
adolescence, become active participants in the process of using medicines* to the best of
their abilities. Recognizing that children of the same age vary in development, experience,
and capabilities, these principles do not specify children's ages.

1 - Children, as users of medicines, have a right to appropriate information about their
medicines that reflects the child’'s health status, capabilities, and culture.

2 - Children want to know. Health care providers and health educators should communi-
cate directly with children about their medicines.

3 - Children’s interest in medicines should be encouraged, and they should be taught how
to ask questions of health care providers, parents, and other caregivers about medicines and
other therapies.

4 - Children learn by example. The actions of parents and other caregivers should show
children appropriate use of medicines.

3 - Children, their parents, and their health care providers should negotiate the gradual
transfer of responsibility for medicine use in ways that respect parental responsibilities and
the health status and capabilities of the child.

6 - Children's medicine education should take into account what children want to know
about medicines, as well as what health professionals think children should know.

7 - Children should receive basic information about medicines and their proper use as a
part of school health education.

8 - Children's medicine education should include information about the general use and
misuse of medicines, as well as about the specific medicines the child is using.

9 _ Children have a right to information that will enable them to avoid poisoning through
the misuse of medicines.

10 - Children asked to participate in clinical trials (after parents’ consent) have a right to
receive appropriate information to promote their understanding before assent and participa-
tion.

* Medicines include all types: prescription medicines, non-prescription medicines, herbal
remedies, and nutritional supplements such as vitamins and minerals.

Developed by the Division of Information Development, United States Pharmacopeia.
Primary responsibility resided with the USP Pediatrics Advisory Panel and its

Ad Hoc Advisory Panel on Children and Medicines.

Permission to copy is granted provided accompanied by an appropriate attribution statement.
Copyright ©® 1998 The United States Pharmacopeial Convention, Inc. All rights reserved.
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Part 2
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Instructions for Evaluating Medicine Education Programs
and Materials for Children and Adolescents

Complete the Checklist for Forms Used
in Evaluation (p. 9) as you follow Steps 1-5
below. When you are finished you will
have described the materials under review
and determined if they are usable for your
target population.

Step 1. Complete Form 1 "Description
of Program and Materials (p. 10)."

Step 2. Complete Form 2 "Screening
Questions for Materials Review (p. 11)" to
make an initial assessment of the overall
program/materials. These questions ask
you to compare overall content with the
list of Key Behaviors in Part 4A and screen
for significant problems.

Step 3. Complete Form 3 "Tailoring
Materials to People of Different Ages (p.
12)" to review the appropriateness of the
program and materials for adults and
children of various ages and reading
levels. Review content in more detail,
referring to the Appendices as directed.

Step 4: If the materials pass Step 3,
ask for the opinions of persons in the age
group(s) you hope to target. (Examples:
you may not find illustrations offensive,
but your target audience does. You may
think teens will like the materials but
teens disagree.) School-related activities,
waiting rooms, and public gatherings are
good places to quickly interview people
and get feedback. A few good questions to
ask:

"What do you think is happening in
this picture (or sentence)? Or what do you
think this is a picture of?”

“Who do you think this is supposed to
be in the picture? What age is the person
supposed to be?”

“Are the people in these pictures
people like you or not like you? Why? Is
there anything you like or dislike (about
this picture?) or (about what is said?)
What? Why? Is there anything that bothers
you or is offensive?”

Step 4A: If the materials pass all three
Steps 2-4, consider building a program that
uses the materials or lessons. Complete
Form 4 (p. 14) to gather more background
information about the program and materi-
als.

Step 4B: If the materials do not pass
all three Steps 2-4 but have some good
qualities, determine first if the program
materials are designed in a way that
allows selection of portions of the materi-
als or deletion of offensive, inaccurate, or
unclear components, and then proceed to
Form 4 to gather more background infor-
mation about the program and materials.

Step 4C: If small - but critical -
changes are needed in either illustrations
or text, contact the authors to express your
concern and inquire if changes are already
planned. If not, ask the authors if they
would be willing to make changes at your
request or if they would be willing to let
you adapt the materials, giving credit to
their program. If not, you should not use
the materials.

American School Health Association == 5



Part 3

Checklist and Forms for Evaluating Children’s and
Adolescents’ Medicine Education Programs and Materials

Checklist for Forms Used in Evaluation

Form 1: Description of Program and Materials

Form 2: Screening Questions for Materials Review
Form 3: Tailoring Materials to People of Different Ages

Form 4: Background and Contact Information



Checklist for Forms Used in Evaluation

Name of Program / Material:

1.

2.

10.

Completed Form 1 "Description of Program / Materials" YES
Completed Form 2 “Screening Questions for Materials Review” YES
‘Screening Questions ......... " passed YES

If NO (“Screening Questions...” not passed), DO NOT proceed;
Circle 10 D. below.

Completed Form 3 “Tailoring Materials to People of Different Ages” YES
“Tailoring Materials ......... " questions passed YES

If NO (“Tailoring Materials...” not passed), DO NOT proceed;
Circle 10 D. below.

Opinions of representatives from target population obtained

(See Step 4, pg. 5) YES
Opinions test passed YES
If YES, Form 4 "Background and Contact Information” completed YES

If NO, but program / material has some good qualities,
some portions can be used YES

A. If YES, Form 4 “Background and Contact Information” completed YES
B. If NO, but program / material could be revised, authors contacted YES
Summary (Circle the choice that best represents the results of the evaluation)
A. Entire program / material can be used as is.

B. Components of the program / material can be used as is.

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

C. Program / material can be revised and authors are revising or consent to revision.

D. Program / material should not be used.

American School Health Association



FORM 1. Description of Program and Materials

Instructions: Complete this form for all materials you want to review.

Reviewer: Today's date:

Title of program / materials:

Author(s):

Country of origin: Date published or latest revision:
Original language: Also translated into:

Special populations, e.g., limited literacy or ethnic groups targeted:

Estimated number of persons who received the program / materials:

General and specific themes:

Part of a Series: Yes No Monitoring / Evaluation component included: Yes No

Based on claims by the authors or promotional materials,

indicate the INTENDED audience of each item listed below.

Check all that apply indicating whether for children, adolescents, parents, or other adults.
(Note: Your further assessment of the materials will tell you if these are correct.)

Under 6-11 1217 Other
Items 6 years years years Parents | Adults

1. Lesson plan(s) or curriculum

2. Printed Materials

handout

pamphlet

activity book

comic book

poster

flip-chart

script

other (specify):

3. Audiovisual Aids

video__or CD-ROM__ (length in minutes: )

audio cassette (length in minutes: )

transparencies

slides

other (specify):

4. Other Components (specify):

10 == Evaluating Medicine Education Materials



FORM 2. Screening Questions for Materials Review
Assess the overall content, presentation, and acceptability of materials. Consider all components.

1 = none 2 = some 3 = most 4 = all NA = not applicable

Eight Essential Attributes:

1. Information presented is technically accurate. {S=gi=3- 4 NA
2. Information presented is up-to-date. 12 3 4 NA
3. Messages are action-oriented, addressing what to do, not just what to know. TS 4 NA
4. \Writing is clear and simple. Medical jargon is avoided and replaced with lay terms.
Inappropriate slang is not used. TE2E 4 NA
5. What is happening in each picture is clearly recognizable. {4 NA
6. Graphics reinforce the corresponding message/caption/text/narration. Ry 4 NA
7. Materials are not so busy that the message is lost. 2 3. 4 NA
8. If lesson plans are provided:
a) Lesson plans are easy to follow. S p2nid . 4
b) Lessons are interactive and participatory
(e.q. discussions, participatory exercises, games). e 2en 4
¢) Messages are reinforced using multiple learning approaches
(e.g. interactive exercises, video, print). Lt Sl
d) Adeguate background materials for teacher/facilitator are provided. (PSSP 4
SCORING: Count separately the responses scored 1, 2, 3, 4,
If there are more 3s and 4s than 1s and 2s, check PASS. If not, check FAIL.
EF T D 3649 Score: PASS__ FAIL
If PASS, score remaining 10 attributes. If FAIL, DO NOT PROCEED; Circle 10D. On FORM 1.

9. The program/materials address the 10 key behaviors in Part 4A. IRR2EES 4 NA
10. Actions promoted are positive, focusing mainly on what to do, not just what net to do. TS 4 NA
11. lllustrations/photos are well drawn/printed. Video/film is of good quality. i 23 4  NA
12. Graphics are well laid out (appropriate size for detail, not too crowded). HERZed 4 NA
13. Materials are generally creative and appealing. NS 4 'NA
14, Hairstyles and clothing are relatively current/attractive:

extremes of current fashion or hairstyle (which may soon be outdated) are avoided. AN s 4 DA
15. When included, individuals from various ethnic groups are presented accurately

and attractively, and not in a stereotypical or offensive manner. EZens. 4 NA
16. Individuals from various ethnic groups are adequately represented for materials

for general audiences only; circle NA if targeted to one specific ethnic group. e S
17. Gender bias is avoided (not offensively stereotypical) in narration and text, e.g.,

“He” is not used repeatedly as a replacement for “your child.” fesymes. 4 NA
18. Specific brands of medicines are not promoted. ISN2Es: 4 NA

SCORING: Count separately the responses scored 1, 2, 3, 4 for questions 1-18.
If there are more 3s and 4s than 1s and 2s, check PASS. If not, check FAIL.
ls&ie" Bsbd4st Score:' [PASS''E “FAILNYE

American School Health Association = 11



Form 3. Tailoring Materials to People of Different Ages

Instructions: In your opinion how well does this program/materials meet the needs of each age group? Refer to
Appendices A & B and Part 4 as needed. For each question, give one rating per age group.

* Note: Ages overfap to reflect the age ranges in various grades in the diverse American school systems.

1 = Never 3 = About half the time 5 = Almost always
2 = Less than half the time 4 = More than half the time DK = Don’t knowlcan’t determine
PreK-1st | 1st-3rd 4th-6th 6th-9th | 9th-12th timited
grade grade grade grade grade Parents’ | Literacy
age age age age age grade Parents
Questions 36 59 8-12 1-15 1317 {>8th) | {<Bth)

1. Do the materials match the age
and educational level for the
group? (see next pg.)

2. Is there an appropriate balance
between text and visuals for the
group? (see next pg.)

3. Is the length of each session
appropriate for the group (see
next pg.)

4. |s the number of different
messages/lesson or material
appropriate for the group? (see
next pg.)

5. Are reading levels appropriate
for the group? (See Appendix A)
Note: Consider print materials and
any visual aids with captions or text.

6. Are the ages of the people
portrayed consistent with the ages
of the group?

7. Do the messages promote
recommended key behaviors (see
Part 4A)

8. Do the messages promote
behaviors that are realistic for the
group? (see Part 4A)

9. Do the messages cover issues
of interest to the group? {see Part
48)

10. Do the messages address
common misconceptions about
medicines? {see Part 4()

Score:

* SCORE: Select the columns matching your target group(s).

Count the number of 1s, 2s, and 3s in each selected column and the number of 4s and 9s.

If the sum of 45 and 5s is greater than the sum of 15, 2s and 3s, score Pass; if not, score Fail. ¥
15,25&3s ;458655 . Write Pass or Fail at the bottom of the appropriate column(s).

12 % Evaluating Medicine Education Materials




Form 3: Tailoring Materials to People of Different Ages (continued)

Reading Level® Maximum Different
and Length Messages
Target Group Text-lllustrations Mix | of Session per Session®
Preschool and 1st
school year:
(age 3-6 years) mainly pictorial 15 mins. 2-3
1st-3rd school year: mainly pictorial
(age 5-9 years) simple text @ grade 2 30 mins. 4.5
4th-6th school year: heavily pictorial
(age 8-12 years) simple text @ grade 5 45 mins. 7-10
Young Adolescents:
6th-9th school year text @ grade 7 or 8
(age 11-15 years) illustrated 45 mins. 7-12
Adolescents
9th-12th school year text @ grade 8-10
(age 13-18 years) some illustrations 60 mins. 7-14
Adults
(reading level text @ grade 9-12 60 mins.
|| 9th+ school year) some illustrations (variable) 7-16
‘ Adults with limited
i reading skills
i (< 9th school year) heavily pictorial 45-60 mins. 7-12
L

* - Reading level can be calculated using various standard formulas. Instructions for calculating reading
level using the Fry Index are included in Appendix A.

¢~ Itis difficult to retain more than seven concepts from a session. Several messages, however, may address
the same concept, "Protecting young children from accidental poisoning.” Such messages might include:
"Keep purses and backpacks that might have medicines in them out of the reach of young children;” "Don’t
take medicines in front of your children under 4 years - they may try to copy your behavior;” “Store
medicines safely out of the reach of young children.”

American School Health Association = 13




FORM 4. Background and Contact Information

Instructions: Complete only if the materials meet the acceptability criteria and you want to use them.
1. Author and affiliation (if available include address, phone, fax, e-mail):
2. Publisher (if available include address, phone, fax, e-mail):
3. Acquisition information (include address, phone, fax, e-mail):
4. Pricing information: ___ per
5. Materials stitl in print and available? Yes No Don’t Know
6. Copyrighted? Yes No Don’t Know
7. Could the materials be easily reproduced if permission were granted?

Yes No Don’t Know
8. Are the materials part of a program addressing other health issues?

Yes No Don’t Know

8a. If Yes, are they consistent with other messages in the larger program?
Yes No Don’t Know

9, Are the materials consistent with state standards or the National Health Education Standards?

Yes No Don’t Know

10. Fundingffinancial sponsors:

11. Endorsements by other organizations (refer to acknowledgments):

Background on Development, Use, and Evaluation
{may require discussion with author or review of literature)

12. Were the materials pretested? or piloted for acceptability with a specific audience?

Yes No Don’t Know

12a. If YES, describe who conducted the pretest or the pilot

12b. On whom was it tested? (characteristics, number)

13. Have the materials been evaulated for effectiveness {changes in knowledge, attitudes, and behavior)?

Yes No Don't Know

13a. If YES, who performed the evaluation (qualifications)

13b. What were the findings?

14. How extensively have the materials been used?
___don't know
___ limited (one school, one center)
___some distribution beyond one school/center
___extensive use (briefly describe)
___internationaily (briefty describe)

15. Who is the intended program facilitator (e.g., school nurse, classroom teacher)?

? A pretested program or material has received extensive feedback from the target audience about the
cultural appropriateness, acceptability, believability, and clarity of presentation.

14 : Evaluating Medicine Education Materials



Part 4

Content Recommended for Children’s Medicine
Education Programs and Materials

4A. Key Behaviors to be Promoted in Medicine Education
and Examples of Messages Addressing Key Behaviors

4B. Concepts: What Children Want to Know About Medicines

4C. Answers to Common Misconceptions and Knowledge Gaps
about Medicines

4D. Pictograms Children Should Recognize
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Part 4A
S

Key Behaviors to be Promoted in Medicine Education
and Examples of Messages Addressing Key Behaviors

1. Protect young children from acci-
dental poisoning. Know what to do if child
is poisoned.

2. Take medicines wisely and safely
(Consider if taking a medicine is the best
course of action. If yes, ensure the medi-
cine is: the right one, for the right person,
at the right time, the right amount, and
taken the right way. See Steps in Taking
Medicines, pg. 22).

3. Always read labels first. Take medi-
cines as directed. Finish antibiotics (to
prevent development of resistance).

4. Look for reactions to medicines. Act
fast if serious reactions occur.

5. Learn whom to ask for advice on
medicines - and speak up.

6. Store medicines properly. Discard
out-of-date medicines. Keep medicines out
of the reach of young children.

7. (Parents Only) Keep a home medi-
cine cabinet supplied with medicines for
emergencies and for common health
problems (See Appendix C).

8. (Parents Only) Model responsible
medicine use for children, especially
asking questions of health care providers
and decision-making about use of medi-
cines.

9. (Parents, Teachers, Health Care
Providers Only) Give children informa-
tion about medicines and their proper use.
Teach children how to take responsibility
for using medicines as they grow up.

10. (Parents, Researchers Only) Give
competent children (usually 7+ years),
who are asked to participate in a drug
study (clinical trial), sufficient information
to promote their ability to provide assent
after parents or guardians have given
consent.



Examples of Messages for Children and Parents
Related to 10 Key Behaviors

instructions: Wording may need to be modified to be appropriate for the vocabulary and reading level of each
age group targeted with the message. (Definitions of Key Behaviors on pg. 17)

Key Minimum
Behavior Age to
Number Actions for Children Introduce

1 If you find a pill or a piece of candy, give it to a grownup. Don't taste it. 3

1 Take medicines and vitamins only when your parent says you should. 3

1 Tell a grownup right away if other children are getting into medicines. 3
Ask your parents to put your name or a sticker on the bottle so everyone

2 knows which medicine is yours. 5
Keep medicines of all kinds (including herbal medicines) and vitamins out of

1.6 the reach of young children. Tell guests to do the same. 5

25 If you take medicine and feel worse, tell your parent. 5

Remind the person giving you medicine to read the label and check how
23 much you should take. 6

Remind the person giving you medicine when you are supposed
2 to take it next. 6

At the doctor’s office, ask the doctor to tell you: what medicine you will be
taking, why you need to take it, what it looks like, what it tastes like, when
you are supposed to take it, how many days you have to take it, and what
235 to do if you miss a dose. Also, ask if it is an antibiotic. 6

Know the steps for taking medicine. Ask your parents which steps they
should do alone, which steps you can do with them, and when you will be

2 ready to start doing some of the steps alone. 7
2 Know the rules for taking medicines at school and follow them. 7
3 Learn the meaning of pharmacy pictograms (See Part 4D). 7

Read the label before taking medicine. Is it what the doctor or your parent
said? If not, tell them. Check how much medicine to take and how to take it.
235 Take it as directed. 7

Always remove medicines from pockets and store medicines safely away
1.6 from young children. 7

Don't take medicines in front of children under age 4;
1,26 they may try to copy your behavior. 7

If your parent tells you the doctor wants you to be in a drug study, ask
questions until you understand what they want you to do and why.
5,10 Then you can say if you want to be in the study. 7

Know how much you weigh. Tell your parents how much you weigh when
they check the label of medicine to see how much you should take.
23 If you have bathroom scales, learn how to weigh yourself. 8

American School Health Association 3 19



Examples of Messages for Children and Parents
Related to 10 Key Behaviors (continued)

Key Minimum
Behavior Age to
Number Actions for Children Introduce

If you take medicine every day, write down the day and time you take it.
Ask your parents to help you make a chart to fill in when you take your
;3 medicines. Tell them you will help fill the chart out. 8
Ask questions about drug ads. Discuss drug ads you see on TV and what
25 you read on the Internet with your doctor, nurse, pharmacist, or parents. 8
Ask an adult what side effects could happen, watch for them, and tell
4,5 if they happen. 8
Write down questions to ask a doctor, nurse, or pharmacist
5 about your medicines. 8
Keep purses and backpacks that might have medicines in them out of
the reach of young children at home and when visiting homes or
1,6 babysitting for small children. 9
Talk with your parents about taking more responsibility
2 for taking medicines. 10
Tell adults why it is important not to stop taking antibiotics until
3 the prescribed amount is all gone. 10
Ask which side effects are dangerous and which are likely to go away. .
4,5 Determine with parent what action to take. 10 |
Keep medicines in original containers with child-proof caps.
1,6 Don't use pill boxes that a young child could open. 10
3,9 Know how to read dosage grids on over-the-counter (OTC) medicines. 11
6 Only keep medicines you will use. Discard expired medicines. 12

Key
Behavior
Number Additional Actions for Parents

To prevent accidental poisoning, DO NOT use “Mr. Yuck” stickers. Research has found .
1 they attract children. '
Label herbal medicines. Place in child-proof containers. Ask pharmacist for
1,6 extra child-proof containers.
Keep poison control center number on all phones. Know how much your child weighs. i
1.5 Write it down for babysitters. Keep it near the poison control number. 5
Keep home medicine cabinet stocked with medicines for emergencies |
7 and common health problems (Appendix C).
Keep Syrup of Ipecac in medicine cabinet (or designated place) if 30 minutes or more
1.6,7 from a health care provider. Tell all adults and babysitters where it is. Check expiration
; date of the Syrup of Ipecac and replace if expired.

20 == Evaluating Medicine Education Materials



Examples of Messages for Children and Parents
Related to 10 Key Behaviors (continued )

Key
Behavior
Number Additional Actions for Parents
1 Tell all babysitters what to do in a poisoning emergency.
23459 Teach and reinforce messages in the “Actions for Children” section.
Keep all medicines out of the reach of young children. Be especially careful to store
medicines from other countries or herbal medicines out of reach. They may not be
well labeled and poison control centers may not be familiar with them if a child takes
1.6 them by accident.
Tell the doctor about all medicines your child takes, including OTC medicines
2 you buy yourself.
315 If antibiotics are spilled, tell the pharmacist and get enough to finish the dose.
If your child is asked to be in a drug study, get enough information to provide
informed consent. If your child is competent (usually 7 + years), give your child
enough information to understand what will happen and why so that he or she
5,10 can provide informed assent.
When children are old enough te understand, begin toc model good medicine-taking
behavior, especially asking questions of health care providers, and explain the steps of
buying and taking medicine.* Keep explanations simple and appropriate for the age
of the child. Use the Steps in Taking Medicines as a guide when teaching children
2,89 to take responsibility for medicines.
Key
Behavior
Number Additional Actions for Health Care Providers
Talk to parents and children about how to protect young children from accidental
1,6,7 poisoning and what to do if it occurs.
When children are old enough to understand, speak directly with them about their
2,3,45,6,9|| medicines. Tell children what you expect them to do and why.
5.9 Encourage children to ask you questions about their iliness and treatment.
Ensure that children (usually 7 + years) who are being recruited to a clinical trial,
and their parents have enough information to provide informed assent (children)
10 and consent (parents).

* See Steps in Taking Medicine on the following page.
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Steps in Taking Medicines

Step 1. Decide a medicine is needed
(considerations: alternatives to medicine,
what's on hand, what doctor or pharma-
cist recommends, what you have experi-
ence with, what other medicines already
have been taken, what the label says
about purpose, side effects, age of
patient, who should not take it);

OR

Remember it’s time to take it
(if on a schedule).

Step 2. Get the medicine.
Step 3. Read the label.

Step 4. Measure it (pour it, count
pills, count drops).

Step 5. Take it the right way (for
example, after food or before food? By
what technique, for example, by inhal-
ing, by mouth?).

Step 6. Return the medicine to its
proper storage place.

Step 7. Record the time the medi-
cine was taken to check later if necessary.

Step 8. Watch to see how the medi-
cine is working and watch for ‘adverse
reactions’ or side effects.

Step 9. Decide when to stop taking
the medicine (considerations: antibiotics
and some other medicines must be
finished, prescription is finished, doctor
says to stop, have adverse reaction).
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