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Introduction

Abstract

The aim of this study was to design an information leaflet for patients with
paracetamol overdose based on Medicines and Healthcare products Regulatory
Agency guidance and to assess its readability. A two-sided one page information
leaflet was designed for patients being discharged from hospital after a paraceta-
mol overdose. Patients presenting with an acute paracetamol overdose, irrespec-
tive of whether they were treated or not, were recruited to read the leaflet and
then answer a brief structured questionnaire based on the leaflet. The readabil-
ity of the information leaflet was assessed using the Flesch reading ease score.
Thirty patients (15 male, 12 female, 3 not recorded; mean age 38 + 13.0 years)
were recruited, wherein 100% of patients reported the language used was
understandable, 96.6% knew which symptoms would require urgent medical
review after discharge and 100% of patients knew the liver was affected by par-
acetamol. The Flesch reading ease score was 67.6 (out of a maximum of 100),
equivalent to a UK reading age of 10-11lyears old. Our information leaflet for
all patients being discharged after paracetamol overdose was well received by
patients, provided them with the required knowledge and had an appropriate
reading age based on UK literacy rates. We would recommend that this leaflet
could be used as a template on a national level, localized to individual hospi-
tals, to improve patient knowledge of paracetamol toxicity, and facilitate
early medical review in the event of deterioration following discharge from the
hospital.

Abbreviations
MHRA, Medicines and Healthcare products Regulatory Agency; NAC, acetylcyste-
ine; NPIS, National Poisons Information Service.

(Ferner et al. 2011). The ‘Medicines and Healthcare prod-
ucts Regulatory Agency’ (MHRA) in the UK released new

Acetylcysteine (NAC) is almost 100% effective in prevent-
ing liver damage if given within 8-10 h of ingestion of
potentially toxic paracetamol overdose and it is therefore
essential that patients who have consumed a toxic dose of
paracetamol are identified and treated appropriately

© 2014 The Authors. Pharmacology Research & Perspectives published by John Wiley & Sons Ltd,
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guidance on the management of paracetamol overdose in
September of 2012 with their document entitled ‘Paracet-
amol overdose: new guidance on treatment with intrave-
nous acetylcysteine’ (Commission on Human Medicines
2012). This guidance included recommendations for both
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the assessment of paracetamol overdose and treatment
with NAC (Commission on Human Medicines 2012;
TOXBASE).

These recommendations, in particular those concern-
ing the assessment of patients with paracetamol over-
dose, rely on information provided by the patient to the
treating clinician regarding the time and circumstances
of the overdose (TOXBASE). Therefore, the MHRA rec-
ommended that patients who do not require treatment
with NAC should be given an information leaflet high-
lighting the importance of giving health professionals
accurate information regarding the dose and time of
ingestion which may prompt a reassessment by the clini-
cian of the requirement for treatment (Commission on
Human Medicines 2012). In addition, it was suggested
that this leaflet should include information on symptoms
which should prompt the patient to re-present for medi-
cal review (Commission on Human Medicines 2012).
The National Poisons Information Service (NPIS) TOX-
BASE internet site recommends the use of two separate
leaflets depending on whether the patient has received a
full course of acetylcysteine treatment or not (TOX-
BASE).

We designed a single leaflet to be provided to all
patients presented with suspected or proven paraceta-
mol overdose, not only to those patients not treated
with NAC as recommended by the MHRA. This incor-
porated the advice and guidance on the content of the
advice leaflet not only from the MHRA, but also from
the two UK NPIS leaflets (Commission on Human
Medicines 2012; TOXBASE). We report here the design
of this leaflet, assessment of its readability and a study
assessing the patient review of the acceptability of the
leaflet.

Methods

Leaflet design

A one page, two sided A4 information leaflet was
designed incorporating the recommended advice from the
MHRA and NPIS. This leaflet included information on
the importance of the patient providing accurate informa-
tion on the dose and time of their paracetamol ingestion,
together with clinical features to be aware of after dis-
charge that should prompt medical review, and local
contact information (Fig. 1).

Patient review

The leaflet was given to all adult patients who could
speak English admitted with both acute single and stag-

gered/supra-therapeutic paracetamol overdose after a
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decision to discharge was made over a 2-month period.
We included those not treated with NAC, those who
received a full or extended course of NAC, and those
treated with a shortened course of NAC started empiri-
cally pending paracetamol concentrations.

Patients were asked to read the leaflet and then self com-
plete a brief structured questionnaire regarding the content
of the leaflet. Individuals were not provided with space for
free text responses to clarify any of the responses.

The first questions, which were graded by patients as
strongly agree, agree, disagree or strongly disagree, on the
content were:

1 I understand why it is important to tell the medical
staff exactly what tablets were taken;

2 1 know what symptoms I should watch out for after
going home;

3 I know who to contact if I develop any symptoms; and

4 The language used in the leaflet was understandable.

To assess understanding of paracetamol-related toxicity
after reading the leaflet, patients were asked ‘the organ
most affected by paracetamol overdose is the pancreas,
liver, heart or lungs.’ Finally, they were asked whether
three symptoms would alert them to seeking medical
review after discharge: abdominal pain, yellow discolour-
ation of the skin, headache.

Assessment of leaflet readability

We used an adult literacy readability calculator known as
the ‘Flesch reading ease score’ and the ‘Flesch—Kincaid
grade level’ to calculate the reading ability required to
read our leaflet. These are based on formulae which
approximate the readability of a document based on sen-
tence length and frequency of polysyllable words. The
Flesch reading ease score rates texts on a 100-point scale
where the higher the score the easier a document is to
understand. The Flesch—Kincaid grade score gives a score
equivalent to a US school Grade level — this score can be
converted to a UK reading age by adding 5. These formu-
lae are now commonly incorporated into software such as
Microsoft Word, and can help guide authors to produce
suitable text for their target audience (Special Needs
Information Press).

Results

Patient review

Thirty patients (15 male, 12 female, 3 not recorded;
mean = SD age 38 £ 13.0 years) participated in the
review of the leaflet.

The patient responses to the questionnaire on the leaf-
let are shown in Table 1. Overall, it appeared that
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Guy’s and St Thomas’ INHS

NHS Foundation Trust

Paracetamol overdose

You have been given this information sheet because you have been assessed and/or
received treatment in hospital following a paracetamol overdose. Please read this leaflet
through before you leave hospital and speak to a doctor or nurse caring for you if you
have any further questions.

What are the risks of a paracetamol overdose?

Paracetamol is a common painkiller. It is normally safe but can be harmful to the liver, and rarely, the
kidneys, when taken in amounts above the recommended dose.

What are the risks to me?

You have been assessed by the medical team and based on the information you have provided and
the result of blood tests taken, you may have received some treatment to prevent damage to your
liver. However, not all patients require this treatment and so you do not need to worry if you did not
receive any. The doctors and nurses looking after you feel that it is safe for you to leave the hospital
now.

Is there anything | should do before | leave hospital?

It is very important that the information you have given us about the tablets you took is as accurate
as possible. This is because the doctors and nurses have used this information to assess you and
your risk of liver damage.

In particular, are you certain about:

e when you took the tablets?
o the number of tablets that you took?
« whether you took the tablets all at once or over a period of more than an hour?

If you have forgotten to tell us any of this information or think that something you have already told
us may not be correct, you should inform the doctor or nurse immediately, before you leave hospital.

What should | do after | leave hospital?
Based on the information you provided and your blood test results, your risk of developing liver
damage is very low and we do not think that the overdose will have any long-term health effects.

However, if you develop any of the following symptoms, you must seek medical advice
immediately.

* Abdominal (stomach) pain, nausea, vomiting (sickness)

 Yellow discolouration of the skin or whites of the eyes (jaundice)

* Severe headache, confusion or drowsiness

* Passing no urine at all for the past eight hours

What should I do if | have a problem?

If you have any further questions or require further medical help call NHS Direct on 111.

Further information

Pharmacy Medicines Helpline

If you have any questions or concerns about your medicines, please speak to the staff caring for
you or call our helpline.

t: 020 7188 87489am to 5pm, Monday to Friday

Patient Advice and Liaison Service (PALS)

To make comments or raise concerns about the Trust’s services, please contact PALS. Ask a
member of staff to direct you to the PALS office or:

e: 020 7188 8801 at St Thomas’ t: 020 7188 8803 at Guy's e: pals@gstt.nhs.uk

Language support services

If you need an interpreter or information about your care in a different language or format,
please get in touch using the following contact details.

t:020 7188 8815  fax:020 7188 5953

NHS Choices

Provides online information and guidance on all aspects of health and healthcare, to help you
make choices about your health.

w: www.nhs.uk

Become a member of your local hospitals, and help shape our future

Membership is free and it is completely up to you how much you get involved. To become a member
of our Foundation Trust, you need to be 18 years of age or over, live in Lambeth, Southwark,
Lewisham, Wandsworth or Westminster or have been a patient at either hospital in the last five
years. To join:

t: 0848 143 4017 e: members@gstt.nhs.uk w: www.guysandstthomas.nhs.uk

Leaflet number: 3770/VER1

Date published: August 2013

Review date: August 2016

© 2012 Guy's and St Thomas’ NHS Foundation Trust

Figure 1. Local patient information leaflet.
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Table 1. Responses from the participants review of the content and acceptability of the patient information leaflet.

Number of Strongly Strongly
respondents agree Agree Disagree disagree
1. | understand why it is important to tell the medical staff exactly 30 22 8 0 0
what tablets were taken
2. | know what symptoms | should watch out for after going home 29 15 13 1 0
3. I know who to contact if | develop any symptoms 30 8 21 1 0
4. The language used in the leaflet was understandable 30 15 15 0 0

Table 2. Responses to three symptoms after discharge mentioned in
the patient information leaflet that should prompt medical review.

Specific symptom requiring ~ Number of

medical review responses True False
Abdominal pain 29 28 (96.6%) 1 (3.4%)
Yellow discoloration of 30 29 (96.7%) 1(3.3%)
the skin or eyes

Headache 29 22 (75.9%) 7 (24.1%)

patients understood why it was important to tell staff
exactly what tablets were taken and what to do after
going home. Twenty-eight (29 respondents, 96.6% of
respondents) patients reported that they knew which
symptoms would require urgent medical review. Only one
patient disagreed with the statement “I know who to con-
tact if I develop any symptoms.” Interestingly, this patient
who reported that they did not know which symptoms
to watch out after discharge subsequently responded
correctly to questions about the three symptoms requiring
urgent medical review; this suggests that in fact they were
aware of what symptoms to be aware of after discharge.

All 30 participants were aware “the organ most affected
by paracetamol overdose” was the liver. The responses to
the questions about the three symptoms requiring medi-
cal review are shown in Table 2.

Assessment of leaflet readability

The Flesch reading ease calculator gave a score of 67.6
which is equivalent to a ‘standard’ reading ability (0-29
very difficult, 30-49 difficult, 50-59 fairly difficult, 60-69
standard, 70-79 fairly easy, 80-89 easy, 90-100 very easy).
The Flesch—Kincaid grade level gave a score of 5.7 which
approximately equates to a UK reading age of between 10
and 1lyears old.

Discussion

Following the updated MHRA guidance on the manage-
ment of paracetamol overdose, we designed a 1 page,
2-sided information leaflet for all patients with reported
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or suspected paracetamol overdose. The leaflet was gener-
ally well received with 100% of patients reporting the lan-
guage used was understandable and 97% reporting that
they knew which symptoms would require urgent medical
review. This was reflected by the mostly correct responses
to the true—false questions regarding symptoms requiring
medical review. Interestingly, 24% of patients felt a head-
ache would not require medical review; in our opinion,
most clinicians would consider this is a fairly nonspecific
symptom, and that they would therefore not typically
mention this symptom to paracetamol overdose patients
despite the recommendation by the MHRA (Commission
on Human Medicines 2012; TOXBASE).

The Flesch reading ease calculator indicated that our
leaflet required a ‘standard’ reading ability, or a reading
age of approximately 10 to 11 years old. It is of note,
however, that this is an approximate measure of readabil-
ity based primarily on the word length and the length of
sentences. It does not take into account other important
factors such as the text size, the layout of written mate-
rial, and the motivation of the reader. The Flesch score
does enable some comparison with other leaflets. Rees
et al. (2003) compared 31 patient information leaflets for
prostate cancer and found that readability varied consid-
erably with Flesch scores ranging from 35.7 to 68.5. More
than 75% had a reading difficulty of “fairly difficult” or
“difficult,” and only 23% were classed as ‘standard.” The
authors did highlight that consideration should be given
to patient familiarity with certain words rather than rely-
ing solely on Flesch scores. The National Literacy Trust
estimates that as many as 16% of adults in England are
functionally illiterate (defined as having a reading age at
or below that expected of an 11-year old) (National Liter-
acy Trust 2014). This should be considered and an appro-
priate measure of readability used when designing any
leaflet, to ensure it is designed to an appropriate reading
age/level of literacy. It is reassuring that not only did the
Flesch score for our leaflet suggest that it has a reading
age around this level, but the study participants reported
that our leaflet was understandable.

Patient information leaflets are commonly used in a
variety of settings to attempt to improve patient knowl-
edge and subsequently improve health outcomes. While

© 2014 The Authors. Pharmacology Research & Perspectives published by John Wiley & Sons Ltd,
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several studies have demonstrated an improvement in
knowledge, there are relatively few studies demonstrating
their effectiveness (Little et al. 1998; Humphris and Field
2003; Petti and Scully 2007). In patients with acute bron-
chitis in a primary care setting who did not require anti-
biotics at their initial consultation but were given a
prescription for ‘rescue antibiotics’ and half were given an
additional patient information leaflet (Macfarlane et al.
2002). Those who had received the leaflet were less likely
to use antibiotics over the next 2 weeks (leaflet 46.2% vs.
no leaflet 59.4%). Improving patient education by use of
patient information sheets in procedures such as steroid
injections and laparoscopy has been shown to improve
knowledge about a procedure and its complications and
lead to greater post-procedure patient satisfaction, with-
out leading to increased levels of anxiety (Garrud et al.
2001; Coudeyre et al. 2002). We would hope, therefore,
that our leaflet would similarly empower patients to rep-
resent if they develop symptoms of paracetamol toxicity
through improved patient knowledge, without increasing
anxiety around discharge.

The limitations of this study are that only a small num-
ber of patients were recruited and we excluded non-English
speakers. It would be important in regions where a signifi-
cant number of patients presenting are likely not to be
native English speakers, that there should be consideration
in producing the leaflet locally in the appropriate language.
In addition, this leaflet was designed for use in adult
patients only, similar to the advice of the MHRA and NPIS
(Commission on Human Medicines 2012; TOXBASE).
Further work is required to design a similar leaflet for par-
ents of children presenting with paracetamol overdose.

In conclusion, we have developed a leaflet for patients
being discharged from hospital after paracetamol overdose
and demonstrated that this is well-received by patients.
The reading age required to understand our leaflet that
appeared appropriate for the target audience. Our study
suggests that it appears to provide patients with appropri-
ate information as suggested in the MHRA guidance. We
would recommend that our leaflet be used as a template
on a national level, localized to individual hospitals, to
improve patient knowledge of paracetamol toxicity, and
facilitate early medical review in the event of deterioration
following discharge from hospital.
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