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Ma. Ángeles Piñero-López • Pilar Modamio •

Cecilia F. Lastra • Eduardo L. Mariño

Published online: 19 June 2014

� Springer International Publishing Switzerland 2014

Abstract

Background Package inserts that accompany medicines

are a common source of information aimed at patients and

should match patient abilities in terms of readability.

Objective Our objective was to determine the degree of

readability of the package inserts for biological medicinal

products commercially available in 2007 and compare them

with the readability of the same package inserts in 2010.

Methods A total of 33 package inserts were selected and

classified into five groups according to the type of medi-

cine: monoclonal antibody-based products, cytokines,

therapeutic enzymes, recombinant blood factors and other

blood-related products, and recombinant hormones. The

package inserts were downloaded from the European

Medicines Agency website in 2007 and 2010. Readability

was evaluated for the entire text of five of the six sections

of the package inserts and for the ‘Annex’ when there was

one. Three readability formulas were used: SMOG (Simple

Measure of Gobbledygook) grade, Flesh-Kincaid grade

level, and Szigriszt’s perspicuity index.

Results No significant differences were found between

the readability results for the 2007 package inserts and

those from 2010 according to any of the three readability

indices studied (p [ 0.05). However, there were significant

differences (p \ 0.05) between the readability scores of the

sections of the package inserts in both 2007 and 2010. The

readability of the package inserts was above the

recommended sixth grade reading level (ages 11–12) and

may lead to difficulties of understanding for people with

limited literacy.

Conclusions All the sections should be easy to read and,

therefore, the readability of the medicine package inserts

studied should be improved.

Key Points

The readability of the package inserts for biological

medicinal products available on the European

Medicines Agency website assessed is above the

sixth grade reading level and may therefore lead to

difficulties of understanding for people with limited

literacy skills

No substantial improvement was observed from

2007 to 2010 in the readability scores (SMOG,

Flesch-Kincaid, and Szigriszt) of the package inserts

studied

The order from the easiest to read (greatest

readability) to the least easy to read (lowest

readability) of the sections was: ‘‘5. How to store

X’’ [ ‘‘Annex’’ [ ‘‘3. How to take X’’ [ ‘‘2. What

you need to know before you take X’’ [ ‘‘1. What X

is and what it is used for’’ [ ‘‘4. Possible side effects’’

1 Introduction

Biological medicinal products are becoming an increas-

ingly important part of the treatment arsenal, bringing

Ma. Á. Piñero-López � P. Modamio � C. F. Lastra �
E. L. Mariño (&)

Clinical Pharmacy and Pharmacotherapy Unit,

Department of Pharmacy and Pharmaceutical Technology,

Faculty of Pharmacy, University of Barcelona,

Av. Joan XXIII s/n, 08028 Barcelona, Spain

e-mail: emarino@ub.edu

Drug Saf (2014) 37:543–554

DOI 10.1007/s40264-014-0188-1



novel and life-saving therapies to patients with some of the

most difficult diseases to treat [1, 2]. In the EU, it is

obligatory to assess requests to authorise medicines derived

from biotechnology processes via a centralised procedure.

This means that a single marketing authorisation awarded

by the European Commission is valid in all the EU coun-

tries. Furthermore, the European Medicines Agency

(EMA) publishes the product information that includes,

among other information, the package inserts for all au-

thorised presentations of every medicine granted a central

marketing authorisation and provides them in all EU lan-

guages [3, 4].

The package inserts that accompany medicines contain

information that is very important for the patient, as they

provide information on all the important aspects of the

medicine, including how to take or use it correctly and

safely, as well as how to understand the relation between the

risks and benefits of using it. Therefore, they are frequently

used by patients, in addition to healthcare professionals, as a

source of information relating to medicines [5].

Since 2005, European legislation requires manufacturers

to perform consultations with target patient groups (user

testing) to ensure that information leaflets are legible, clear

and easy to use. Moreover, the European Commission

publishes updated guidelines that explain how to write

package inserts well in order to increase their readability

[6]. The Guideline on the Readability of the Labelling and

Package Leaflet of Medicinal Products for Human Use was

published in accordance with Article 65(c) of Directive

2001/83/EC to provide guidance on how to ensure that the

information on the label and in the package leaflet is

accessible to and can be understood by those who receive it

[6]. This guidance, published in January 2009, recom-

mended in point 5 (‘Syntax’) the following: ‘‘… Aim to use

simple words of few syllables. Long sentences should not

be used. It is better to use a couple of sentences rather than

one longer sentence, especially for new information …’’

The corresponding variables of word length and sentence

length are used in the readability formulas to predict the

comprehension difficulty of written materials. Different

studies [7–9] support the value of readability indices as

surrogate measures of how well written documents address

different levels of health literacy, and indicate that they

could generate results that match the experience of real

patients.

Numerous studies assess the grade reading level of

package inserts and information on medicines in general,

together with that of other written material related to

healthcare and aimed at patients, much of which is avail-

able online. However, many of the studies have shown that

the grade reading level of the materials is higher than the

average reading level of the target population [10–14]. This

situation represents a problem that not only affects the text

itself but also has an effect on general health literacy [15].

Given this situation, the US National Institutes of Health

recommend that material written for end users such as

patients should not have a readability above that corre-

sponding to the sixth or seventh grade level (ages 11–13)

[16], since low health literacy is related to poorer health

outcomes and poorer use of healthcare services [17]. In

view of these findings, in conjunction with the ever greater

use of biological medicinal products that will have an

increasing impact on healthcare in the future, it seems to be

important to know whether the package inserts that

accompany such medicines have limitations related to

readability. It is also important to know this at the level of

the sections that go to make up the package insert, since

each patient may have different interests, worries or needs

related to the information. To our knowledge, the adequacy

and suitability of package inserts that are available online

for these drugs has not been tested over time after trading

authorisation. Therefore, the main objective of the current

study was to determine the degree of readability of package

inserts for biological products that were commercially

available in 2007 and compare it with the readability of the

package inserts for the same medicines that were still

commercially available in 2010. We might expect changes

between those 2 years, specifically, some improvement in

package inserts should be observed, taking into account

that the guideline mentioned above was published between

these years.

2 Methods

2.1 Package Inserts for Biological Products Included

The sample that we studied consisted of 33 package inserts

for biological products that were authorised by the EMA as

of January 2007 and continued to be authorised in July

2010. They were divided into five groups depending on the

source of the drug [18]: monoclonal antibody-based pro-

ducts, cytokines, therapeutic enzymes, recombinant blood

factors and other blood-related products, and recombinant

hormones (Table 1).

The package inserts were obtained from the EMA

webpage [4]. The package inserts for the selected medi-

cines were downloaded at two different times: in January

2007 and July 2010. The first study of the readability of

package inserts took place in 2007, with an equivalent

study in 2010, 1 year after the European Commission

guideline on readability came into effect (June 2009). On

both occasions, the same pharmaceutical presentation was

used for each package insert. Each package insert was

copied as plain text and saved as an individual Microsoft�

Word� 2007 document.
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Readability was assessed over the whole text of five of

the six sections that usually make up the package inserts:

‘1. What X is and what it is used for’, ‘2. What you need to

know before you take (or use) X’, ‘3. How to take (or use)

X’, ‘4. Possible side effects’ and ‘5. How to store X’. We

excluded the section ‘6. Contents of the pack and other

information’ as it was very similar for all the products and

because we considered it to be less relevant to patients. We

Table 1 Biological medicinal products studied (n = 33)

Active substance Date of authorisation Therapeutic area

Monoclonal antibody-based products (n = 6)

Sulesomab 14 Feb 1997 Osteomyelitis/radionuclide imaging

Rituximab 2 Jun 1998 Rheumatoid arthritis/chronic lymphocytic leukaemia/non-Hodgkin’s lymphoma

Basiliximab 9 Oct 1998 Kidney transplantation

Infliximab 13 Aug 1999 Psoriatic arthritis/rheumatoid arthritis/ulcerative colitis/Crohn’s disease/psoriasis/

ankylosing spondylitis (Bechterew’s disease)

Palivizumab 13 Aug 1999 Respiratory syncytial virus

Trastuzumab 28 Aug 2000 Breast neoplasms/stomach neoplasms

Cytokines (n = 10)

Interferon beta-1b 30 Nov 1995 Multiple sclerosis

Interferon beta-1a 13 Mar 1997 Multiple sclerosis

Epoetin beta 16 Jul 1997 Renal anaemia/autologous blood transfusion/anaemia with related symptoms in

adult cancer patients receiving chemotherapy

Interferon beta-1a 4 May 1998 Multiple sclerosis

Tasonermin 13 Apr 1999 Sarcoma

Etanercept 3 Feb 2000 Juvenile idiopathic arthritis/psoriatic arthritis/rheumatoid arthritis/psoriasis/

Ankylosing spondylitis

Interferon alfa-2b 09 Mar 2000 Carcinoid tumour/chronic hepatitis B or C/hairy cell leukaemia/chronic

myelogenous leukaemia/follicular lymphoma/melanoma/malignant multiple

myeloma

Peginterferon alfa-2b 29 May 2000 Chronic hepatitis C

Darbepoetin alfa 08 Jun 2001 Renal anaemia/anaemia with related symptoms in adult cancer patients receiving

chemotherapy

Pegfilgrastim 22 Aug 2002 Neutropenia/febrile neutropenia caused by the use of cytotoxic chemotherapy

Therapeutic enzymes (n = 4)

Imiglucerase 17 Nov 1997 Gaucher disease

Rasburicase 23 Feb 2001 Hyperuricemia

Agalsidase alfa 03 Aug 2001 Fabry disease

Agalsidase beta 03 Aug 2001 Fabry disease

Recombinant blood factors and blood-related products (n = 8)

Eptacog alfa (activated) 23 Feb 1996 Factor VII deficiency/haemophilia A/haemophilia B/Glanzmann’s thrombasthenia

Reteplase 29 Aug 1996 Myocardial infarction

Desirudin 09 Jul 1997 Venous thrombosis

Nonacog alfa 27 Aug 1997 Haemophilia B

Moroctocog alfa 13 Apr 1999 Haemophilia A

Octocog alfa 04 Aug 2000 Haemophilia A

Octocog alfa 04 Aug 2000 Haemophilia A

Tenecteplase 23 Feb 2001 Myocardial infarction

Recombinant hormones (n = 5)

Follitropin alfa 20 Oct 1995 Anovulation/hypogonadism/female infertility/assisted reproductive techniques

Thyrotropin alfa 09 Mar 2000 Thyroid neoplasms

Lutropin alfa 29 Nov 2000 Female infertility/ovulation induction

Somatropin 16 Feb 2001 Pituitary dwarfism/turner syndrome

Eptotermin alfa 17 May 2001 Tibial fractures
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also evaluated the section ‘Annex’, which includes

instructions for use, in the package inserts that included it

(n = 8 package inserts in 2007 and n = 9 package inserts

in 2010 included the section ‘Annex’). The readability

scores were compared between the 2 years when the

package inserts were downloaded.

2.2 Readability Indices

The readability of the package inserts was measured using

the following readability indices: the Simple Measure of

Gobbledygook (SMOG) grade (SMOG), the Flesch-Kinc-

aid grade level (FKGL) and Szigriszt’s perspicuity index

(PERS).

SMOG is recommended for use in healthcare literature

because it is based on more recent criteria for determining

reading grades than the other formulas [19] and it considers

100 % expected comprehension [19, 20], an important

aspect in the context of healthcare. FKGL is one of the

most commonly used readability formulas in healthcare

literature published recently [19]. The third formula, Szi-

griszt’s, was designed for Spanish, and it was used to

analyse the results qualitatively, by describing the read-

ability of the package inserts in terms of adjectives (very

easy, easy, rather easy, standard, rather difficult, difficult

and very difficult).

The SMOG formula uses the number of words of three or

more syllables per sentence as a variable. Following the steps

laid out by McLaughlin [20] using manual calculations

instead of readability software, a numerical value called the

SMOG grade was obtained, which estimates the level of

education required to understand the text. In this way, it is

understood that ‘‘SMOG 13–16 indicates the need for college

education, 17–18 the need for graduate training, and 19 and

above, the need for a higher professional qualification’’ [20].

The Flesch-Kincaid formula contains two variables: the

number of words per sentence and the number of syllables

per word [21]. To calculate it, we used the Microsoft�

Word� 2007 word processing software working within the

Microsoft� Windows� 7 operating system (Microsoft Cor-

poration). From the ‘Review’ tab, the ‘Show readability

statistics’ box in the ‘Spelling and Grammar’ section was

checked, and English was selected as the language on the

status bar. Once these selections are made, FKGL is auto-

matically displayed in the Readability Statistics window

after the spelling of the text has been checked. FKGL is a

number that indicates the level of schooling required to

understand the text. So, both SMOG and FKGL indicate the

reading grade level or number of years of education required

to understand the text, from which we can calculate the age

required to understand the text.

PERS was obtained by applying the formula established

by Szigriszt for text samples of any size written in Spanish

[22]. Given that the variables needed to use the formula are

the same as those for the Flesch-Kincaid formula, the

number of words per sentence was retrieved from the

‘‘readability statistics’’ tool of Microsoft� Word� 2007 as

explained above, and the number of syllables per word was

obtained by extracting this variable from the formula that

Microsoft� Word� 2007 uses to calculate FKGL. In this

way, we used a spreadsheet to obtain the variables and

apply the Szigriszt formula to the selected package inserts.

The result was a numerical value called the level of ease of

reading (PERS) that ranged from 0 to 100, and is inter-

preted as follows: very easy (85 \ PERS \ 100), easy

(75 \ PERS \ 85), rather easy (65 \ PERS \ 75), stan-

dard (50 \ PERS \ 65), rather difficult (35 \ PERS \
50), difficult (15 \ PERS \ 35) and very difficult

(0 \ PERS \ 15).

The three formulas were applied in order to evaluate the

readability of the sections in each package insert, for each

year and using the whole text, despite the formulas offering

the possibility of using samples of the texts, in order to

avoid possible bias that could be introduced by using only a

sample.

2.3 Statistical Analysis

The data were analysed using the statistical software

package Deducer (R version 2.15.0). The Shapiro–Wilk

test was used to check for the normality of data.

For each medicine and for each readability index, we

obtained either five values (one for each section) or six if

the package insert included an annex. In order to arrive at a

single value for each package insert, we took the mean of

all section values for each package insert. These 33 read-

ability scores (one for each biological medicinal product)

were used to study the possible differences between the

readability of the package inserts from 2007 and those from

2010 and also to compare, within each year, the differences

between the groups of medicines as a function of their

source and date of authorisation. In these three comparative

studies, the groups of scores followed a normal distribu-

tion, so we used parametric statistical tests: Student’s t-test

for the comparison between the 2 years of study and also to

study differences between medicines as a function of their

date of authorisation, and analysis of variance (ANOVA) to

study differences between the types of medicine based on

their source.

In contrast, to study possible differences between the

sections of the package inserts, we used the values for each

one of the sections (as well as repeating the analysis

independently for each year). We established that the val-

ues for each section and year of study did not follow a

normal distribution, and so we used the non-parametric

Kruskal–Wallis test (we applied the Bonferroni correction
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to perform a multiple-comparison between pairs of

sections).

Pearson’s correlation coefficient was used to assess the

relationship between the three reading grade level

formulas.

All the statistical tests used a 95 % confidence level, and

a p value below 0.05 was considered significant.

3 Results

Table 2 shows the mean values, standard deviation (SD)

and ranges of the three readability index scores calculated

for each medicine and year (n = 33). Application of the t-

test revealed no significant differences between the read-

ability results of the package inserts in 2007 and those in

2010, according to any of the readability indices used

(p [ 0.05).

In the comparative analysis of the readability indices as

a function of the source of the biological drugs, after

ANOVA, no differences were detected between the means

of the groups in either of the 2 years studied (p [ 0.05)

using SMOG and FKGL, but PERS showed a difference in

2010 (p \ 0.05) between enzymes and cytokines, as

revealed by the Bonferroni post-test for multiple

comparisons.

For the comparative analysis of the readability indices as

a function of the year of authorisation of the product, the

medicines were divided into two groups: those that were

authorised between 1995 and 1999 (n = 17); and those that

were authorised between 2000 and 2002 (n = 16). The t-

test revealed no differences between the group means in

either of the years studied (p [ 0.05).

With regard to the comparative study of the readability

indices of the different sections that make up the package

insert, Table 3 shows the medians, ranges and 95 % con-

fidence intervals (CIs) of the three readability index scores

calculated for each section and year studied. Figure 1

represents the descriptive statistics of the sections for each

readability index and the 2 years studied. The Kruskal–

Wallis test resulted in p values lower than 0.05 in all cases,

so there were statistically significant differences between

the readability scores of the six sections for each year of

study. In addition, using the Bonferroni post-test for mul-

tiple comparisons (Table 4), in the majority of cases the

differences were observed when the medians of the sec-

tions were compared pairwise (p \ 0.05).

As for the relationship between the three reading level

formulas used, a significant correlation was observed

between the readability formulae applied: SMOG-FKGL

r = 0.9377, 95 % CI 0.9236–0.9493; SMOG-PERS r =

-0.8642, 95 % CI -0.8886 to -0.8349; FKGL-PERS

r = -0.9743, 95 % CI -0.9791 to -0.9683.

4 Discussion

In terms of patient-centred safety, the role played by

written information related to health in general and more

specifically to medicines is considered to be an important

way to complement and reinforce the verbal information

offered by healthcare professionals [23].

The primary objective of this research was to determine

the level of readability of package inserts available online

for medicinal biological products (from the EMA website)

in two different years (2007 and 2010).

This study shows that there was no substantial

improvement in the readability of the package inserts

studied between 2007 and 2010. This result does not match

our expectations, since the European Commission guide-

line [6] recommended the use of simple words with few

syllables, and avoidance of long sentences; taking these

criteria into account, the readability of package inserts

should have improved.

With respect to the comparison of the readability of the

package inserts studied depending on the group the medi-

cine belonged to in accordance with its source, no signif-

icant differences were observed in 2007 or in 2010. The

same was true of the study of the correlation between the

readability of the package inserts and the group to which

the medicine belonged depending on its year of initial

authorisation. Consequently, these two variables (source

and date of authorisation) did not influence the readability

of the package inserts.

Analysis of the readability of the sections confirmed

statistically significant differences between the readability

scores of the six sections for each year of study when

pairwise comparisons of the sections for each year studied

were performed, since significant differences in readability

level were observed (p \ 0.05) in most cases (Table 4). It

is particularly noteworthy that no differences were

observed between sections 1 and 2 in 2007, but differences

were found in 2010 in all three indices. In addition, our

results using FKGL and PERS were remarkably similar,

while the SMOG values differed only slightly more.

Moreover, we observed that the median values for SMOG

were between 14 (section 5) and 20 (section 4) in 2007, and

between 14 (section 5) and 21 (section 4) in 2010 (Table 3).

Similar, though slightly lower, values were obtained in all

cases for FKGL. These data agreed with the PERS scores, in

which the lowest values (most difficult to understand) cor-

responded to section 4 in both years, and the highest values

(easiest to understand) to section 5. Thus, application of the

three indices yielded consistent results, so that we could

determine the following order of the readability of the sec-

tions of the package insert (from easiest to understand to most

difficult) for both years studied: ‘section 5’ [ ‘Annex’ [
‘section 3’ [ ‘section 2’ [ ‘section 1’ [ ‘section 4’.
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Fig. 1 Descriptive statistics of package insert sections. SMOG Simple Measure of Gobbledegook grade, FKGL Flesch-Kincaid grade level,

PERS Szigriszt’s perspicuity index

Table 4 Results obtained after Bonferroni test for multiple comparisons: p value

2007 2010

Sec 1 Sec 2 Sec 3 Sec 4 Sec 5 Sec 1 Sec 2 Sec 3 Sec 4 Sec 5

SMOG

Sec 2 9.2�10-1* – – – – 2.0�10-2 – – – –

Sec 3 2.0�10-4 1.3�10-3 – – – 4.4�10-6 1.6�10-3 – – –

Sec 4 5.5�10-3 2.6�10-7 2.3�10-9 – – 2.5�10-3 1.0�10-8 2.0�10-10 – –

Sec 5 9.6�10-11 2.1�10-10 9.4�10-9 3.4�10-11 – 3.5�10-11 9.7�10-11 3.0�10-9 3.1�10-11 –

Annex 2.0�10-3 3.6�10-6 3.5�10-1* 2.4�10-4 4.0�10-2 2.1�10-4 6.0�10-4 1.1�10-1* 7.7�10-5 9.0�10-3

FKGL

Sec 2 7.4�10-2* – – – – 6.0�10-4 – – – –

Sec 3 4.8�10-6 2.4�10-3 – – – 3.4�10-8 2.6�10-4 – – –

Sec 4 4.7�10-1* 2.1�10-6 5.3�10-9 – – 5.5�10-1* 4.9�10-6 1.2�10-8 – –

Sec 5 4.7�10-11 9.3�10-11 4.0�10-9 4.5�10-11 – 4.5�10-11 4.9�10-11 2.2�10-10 4.9�10-11 –

Annex 2.3�10-4 4.1�10-4 3.9�10-3 2.2�10-4 8.8�10-1* 8.5�10-5 9.7�10-5 7.7�10-4 1.1�10-4 1.8�10-1*

PERS

Sec 2 1.2�10-1* – – – – 2.3�10-3 – – – –

Sec 3 2.4�10-6 2.0�10-3 – – – 3.7�10-8 1.2�10-4 – – –

Sec 4 1.000* 3.5�10-5 1.1�10-7 – – 1.000* 1.5�10-4 1.2�10-9 – –

Sec 5 8.6�10-11 1.3�10-10 4.1�10-9 8.6�10-11 – 5.4�10-11 6.0�10-11 1.9�10-12 1.9�10-14 –

Annex 2.3�10-4 2.3�10-4 3.2�10-4 3.1�10-4 1.000* 8.6�10-5 8.6�10-5 3.2�10-5 9.3�10-6 1.4�10-1*

SMOG Simple Measure Of Gobbledegook grade, FKGL Flesch-Kincaid grade level, PERS Szigriszt’s perspicuity index, Sec package insert

sections, Sec 1 What X is and what it is used for, Sec 2 What you need to know before you take (or use) X, Sec 3 How to take (or use) X, Sec 4

Possible side effects, Sec 5 How to store X

* Not statistically significant
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Fig. 2 Samples of the easiest and most difficult to read package insert sections
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PERS was used to analyse the results qualitatively. It

showed that section 4 was rather difficult to understand,

section 1 was standard in 2007 and rather difficult in 2010,

sections 2 and 3 corresponded to the category of standard,

the annex was rather easy to understand, and section 5 was

rather easy in 2007 and easy in 2010. Figure 2 shows

samples of the easiest and the most difficult to read pack-

age insert sections for basiliximab and peginterferon alfa-

2b in both Spanish and English.

Thus, sections 1 and 4 of the package inserts were found

to be the most difficult sections to understand. These sec-

tions contain information related to the therapeutic indica-

tions and potential adverse drug reactions, respectively,

which patients consider important [24]. In addition, we

demonstrated that the readability decreased substantially in

sections (1 and 4) over this period (SMOG and FKGL

increased, and PERS decreased; Table 3). In contrast, the

easiest section to understand (Storage) contains information

that patients consider less important [24]. Finally, since all

the mean values of PERS for each medicine were under 75

(Table 2), no package insert was easy to understand.

It was also observed that, in the majority of cases, the

reading grade levels obtained using SMOG were slightly

higher than those obtained using FKGL. This corresponds

to the fact that McLaughlin [20] established SMOG to

calculate the reading grade levels required of a reader to

ensure complete comprehension (100 % expected com-

prehension); whereas Kincaid et al. [21] established FKGL

in such a way that the reading grade level obtained resulted

in more than one readability level lower than other for-

mulas (35 % expected comprehension). This is an impor-

tant aspect, given that FKGL may overestimate the

readability and, in this way, be a less adequate formula for

the assessment of written materials related to healthcare, in

Fig. 2 continued
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which 100 % comprehension on the part of the target

population is hoped for [19]. This situation is repeated in

different studies related to health literacy where differences

of up to three reading grade levels have been reported in

texts written in English, depending on the readability for-

mula used [9, 13, 25].

Our results show FKGL and PERS to be the most clo-

sely correlated indices, probably because the ways in which

they estimate their indices are very similar (both formulas

use the same variables to calculate an index).

4.1 Limitations

One of the limitations of the present study is that com-

prehension of the texts was not tested in a sample of

patients from the target population; of particular impor-

tance considering that user testing is required in the EU.

Tools are also available that allow an assessment of the

information contained on package inserts by patients, such

as the Consumer Information Rating Form (CIRF) [26] and

the Package Insert Test (PAINT) [27]. Nevertheless, Smith

et al. [28] confirmed their results regarding the evaluation

of patient information materials from readability formulas

through user testing, thereby lending weight to the former

as a valid indication of the latter.

However, independent of direct patient understanding,

we could have taken into account the availability of fea-

tures designed to facilitate a better understanding of the

texts, such as illustrations, tables, diagrams, graphs, and the

original type of format, compared with a package insert

with no format, which is how we applied the readability

formulas. Instruments are available to assess the use of all

such information (e.g. the Suitability Assessment of

Materials [29]) used in numerous studies to analyse the

suitability of print resources related to health [30–32].

Nevertheless, in that tool, the scoring process is subjective

for most evaluative criteria, and it does not consider the

quality and scientific accuracy of the written information

[31]. More recently, another indirect instrument called The

Patient Education Materials Assessment Tool (PEMAT)

has been designed to be completed by professionals as a

means of assessing the understandability and actionability

of educational print and audiovisual materials aimed at

patients. The tool provides a guide to help determine

whether patients will be able to understand and act on the

information provided [33]. However, three readability

formulas were selected, the way in which they were

applied is explained and, in order to prevent problems of

interpretation that may arise due to an unsuitable selection

of a sample or of information that may be more or less

relevant depending on the patient, all the information

contained in the selected package inserts was used to obtain

the readability scores used.

Furthermore, although the tools listed above to establish

the readability of package inserts (completed by patients or

professionals) are very useful, readability formulas allow

us to predict the level of difficulty of written materials in a

simple way [34], and could be used as a complementary

tool in the analysis of healthcare information.

Finally, a limitation to be borne in mind is that our study

examines a sample of biological medicinal products that

were commercially available in 2007. Nevertheless, it is

important to consider that the 33 medicines derived from

biotechnology processes selected continue to be authorised.

5 Conclusion

The readability scores of the package inserts for the bio-

logical medicinal products available on the EMA website

assessed here remain above the sixth grade reading level

(SMOG and FKGL higher; PERS lower). This highlights

the poor quality of the package inserts, which may lead to

difficulties of understanding for people with limited liter-

acy skills.

In spite of the requirement that package inserts be easy

to read, and the recommendations on various aspects

related to the preparation of package inserts set out in the

2009 EC guideline, including the syntax, no improvement

was observed 1 year after that guidance came into effect.

None of the package inserts assessed was easy to under-

stand, and differences between the package insert sections

were observed. Some of them, which contained informa-

tion considered important by the patient, being rather dif-

ficult to understand.

All the sections should be easy to read; therefore the

readability of package inserts for the medicines studied

need to be improved so that they can be understood by

those who receive them, thereby contributing to safe and

appropriate use of medicines and improved patient health

outcomes. Major efforts are required by pharmaceutical

companies, authorities and regulatory bodies in order to

ensure the leaflets for biological medicinal products are

comprehensible to patients.
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