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Abstract Abstract 
Patient education is central to the practice of all health professionals. Pharmacists often use printed 
educational material, such as consumer medicine information, as adjuncts to verbal communication and 
education of patients about their medications. A relatively large proportion of the Australian population 
have low literacy skills and cannot read or understand written patient educational materials which are 
typically written at levels equivalent to year 9 and above. By using simple readability assessment tools 
such as RAIN, SMOG or FOG and the UK's Department of Health 'Toolkit for producing patient information' 
health professionals can ensure that printed educational materials are simple and easily read by a wide 
patient population. These measures will ensure that pharmacists can become more effective educators 
to improve patients' medication knowledge and understanding, which will assist with optimising 
compliance and overall therapeutic outcomes. 
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RAIN, SMOG, FOG and Printed Educatiomll Material 
Judy R Mullan, Patrick A Crookes, Heather R Yeatman 

ABSTRACT 
Patient education is central to the practice of all health 
professionals. Pharmacists often use printed educational material, 
such as consumer medicine infonnation, as adjuncts to verbal 
communication and education of patients about their medications. 
A relatively large proportion of the Australian population have 
Jow literacy skins and cannot read or understand written patient 
educational materials which are typically written at levels 
equivalent to year 9 and above. By using simple readability 
assessment tools such as RAIN, SMOG or FOG and the UK's 
Department of Health 'Toolkit for producing patient information' 
health professionals can ensure that printed educational materials 
are simple and easily read by a wide patient population. These 
measures will ensure that phannacists can become more effective 
educators to improve patients' medication knowledge and 
understanding, which will assist with optimising compliance and 
overall therapeutic outcomes. 
J Pharm Prad Res 2003; 33: 284-6. 

INTRODUCTION 
Chronic disease is the principal cause of disability, the 
major reason for seeking health care, and accounts for 
the majority of healthcare expenditure in Australia and 
overseasY3 Although the ageing population has 
contributed to these increases, the prevalence of chronic 
disease has risen in virtually every age group.4 For 
patients with chronic disease there is a growing interest 
in 'self-management' programs that emphasise the 
patients' central role in managing their illness. Several 
studies have concluded that low·cost programs involving 
health and medication education can help to improve 
health outcomes, ~ reduce healthcare costs!> and reduce 
hospitalisation due to adverse drug events. 7 Printed 
materials are an essential and economical part of this 
education.s These materials must be easy to read and 
understand as patient outcomes may depend on their level 
of comprehension.s Health profeSSIonals need to ensure 
that written patient educational materials, such as consumer 
medicines infonnation (eMI). are simple and easily read 
by a wide patient population (people from non-English 
speaking backgrounds, low literacy and the elderly). 

The aim of this paper is to raise awareness of the 
availability of simple tools. which can be used to ensure 
the delivery of easy to understand printed educational 
material. This. in tum. should help to optimise the quality, 
cost and outcomes of patient care. 

DISCUSSION 
Self-Management and Patient Education 
Two of the principal components of self·manageme,nt are 
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compliance with medication and adherence to self· 
treatment guidelines. Iriformed patients have a better 
understanding of their medication and can therefore make 
educated decisions about their treatment. They have been 
found to be more willing to accept or continue treatment 
despite minor or transitory adverse effects.9 

In this era of healthcare reform with its emphasis on 
self-management and prevention, education of patients 
and their families has taken on an even greater role than 
previously.s,1O Patient education is any set of planned, 
educational activities designed to improve patients' 
health behaviours and/or health status. The purpose of 
patient education is to maintain or improve health or, in 
some cases, to slow deterioration. Patient education is 
central to the practice of all health professionals. 

Printed Educational Materials 
Pharmacists typically use verbal communication as part 
of their patient education intervention. CMI leaflets are 
often used as adjuncts to these verbal education sessions. 
This printed educational materia1 is convenient, economical 
and very useful for providing drug infonnation to patients 
and/or their carer(s).8 Unfortunately, in Australia most 
printed educational material and the CMI leaflets are 
pitched beyond the level of comprehension of most of the 
population including, but not only. people who have 
English as their second 'language. ll .

n 

Low Literacy in Australia 
Low literacy is a pervasive and under-recognised problem 
in health care in Australia and overseasY·13 A recent 
study has shown that patients with inadequate literacy 
skills have a much greater'risk of being hospitalised than 
patients' with adequate literacy skills.14 Low literacy 
groups include not only the poorly educated but also 

·the elderly and immigrants who speak English as a 
second language." A 1996 survey of literacy found that 
4 I to 46% of people aged 65 to 74 years had very poor 
literacy skills and that of the 20% of the Australian 
population who are from non·English speaking 
backgrounds, 2.5% spoke little or no English." There is 
evidence to suggest that Australian migrants' need for 
information about their medications and pharmacy 
services are not being met. 17 

Given that a proportion of the Australian population 
have low literacy skills, it is logical that printed educational 
material should be pitched at no greater than the average 
reading ability of the Australian' population (estimated 
at year 8 leve])." Presently the reading level for printed 
educational material in Austra1ia and overseas range from 
year 9,to 14.11•18-2{) 

Drug-Related Errors and Health Literacy 
Drug-related errors are the major cause of adverse events, 
causing an estimated 10 to 20% of all medically related 
adverse events. 21 •23 Australian research has shown that 
between 2.4 to 3.6% of all hospital admissions are drug-
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related with an estimated cost of $350 million per annum.,,"26 
A large proportion of these adverse events could be 
prevented by improving patient education and 
communication.27 All health professionals, could help to 
reduce medically related adverse events by ensuring that 
all printed educational material and CMI leaflets are 
written at levels no greater than year 6 to 8, in order to 
increase the level of patient understanding,]) 

Assessment of Health Literacy 
Assessing Literacy Levels 
There are two obvious ways in which to deal with the 
problems associated with health literacy. The first 
involves carrying out simple tests to establish the 
patients' literacy level. Wide Range Achievement Test
Revised (WRAT-R),'" Rapid Estimate of Adult Literacy 
in Medicine (REALM )" and Slosson Oral Reading Test
Revised (SORT-R)" are simple literacy tests which are 
quick and easy to administer. The REALM test, unlike 
the WRAT-R and the SORT-R tests, is healthcare specific 
thus making it appropriate for the assessment of health 
literacy. The REALM test involves the patient reading 
out aloud sixty-six words typically used in medical 
literature such as 'nutrition', and 'haemorrhoids'. 

Alternatively, the Cloze test 3l and the Test of 
Functional Health Literacy in Adults (TOFHLA)-'2 are much 
more comprehensive. TOFHLA takes approximately 22 
minutes to administer, includes 50 comprehension and 17 
numerical ability tests based on tasks often required of 
patients seeking health care, e.g. reading prescription 
bottles or appointment slips. Time constraints may make 
testing impractical especially since some of the health
related literacy tests, are time consuming to administer.~~ 

Readability Assessment of Written Information 
The second way in which to deal with the problems 
associated with health literacy is to assess the readability 
levels of printed educational material. There are several 
well-known literacy tests such as SMOG," FOG," The 
Fry Readability Formula'" and the Flesch Reading Ease 
Index,37 which estimate the reading grade level a patient 
requires to understand the printed educational materials. 
These tests use sentence number and word length to 
estimate the reading (grade) level. Unfortunately, these 
readability tests are generic rather than health-specific 
making interpretation of the reading level and the 
understanding of printed educational materials difficult. 
The Readability Assessment Instrument (RAIN)" 
however. is a tool especially designed to assess health 
and mental health patient education materials. RAIN 
estimates readability and patient comprehension in terms 
of the following variables: structure, pronoun references, 
audience appropriateness, writing style, illustrations, 
print size, print style, colour and the highlighting of titles 
and subtitles. 

DISCERN~9 is another tool, developed by researchers 
at the University of Oxford, UK. It can assist both patients 
and health professionals to quickly ~nalyse the quality 
of the plethora of written health information available 
not only as printed educational leaflets or booklets but 
also on the Internet. 

In addition to these instruments, there are several 
computer programs, which can be used to assess 
readability levels. Some of these include: The Flesch 
Reading Ease (FRE) formula, Grammatik for Windows, 
Right Writer, Que software and Readability Calculations. 

Preparation of Printed Educational Materials 
Many health professionals are involved with the 
preparation of printed educational material. When 
preparing or perhaps rewriting these documents it is 
important to consider both the literacy levels of the 
Australian population, and the readability levels of the 
written health information. An Australian study, 
investigated factors influencing patient satisfaction with, 
and the utilisation of cancer information booklets and 
found that patients preferred information to be written in 
plain English at a readability level of year 8 or lower.'" --

In addition to vocabulary, sentence length and 
readability levels, other factors such as format and the 
use of colour illustrations may influence the patient's 
understanding and satisfaction with the printed 
educational materials.40·4l This will potentially influence 
the patient's use of the written information.33 These 
factors have been incorporated into the 'Toolkit for 
producing patient information'42 developed by the UK's 
Department of Health. The toolkit is easy to use and 
ensures that the health practitioners' printed educational 
materials are of a high standard and understood by a 
wide population. 

CONCLUSION 
Patient education is a central part of the practice of all 
health professionals. Simple and easy-ta-read printed 
educational materials and CMI leaflets are necessary and 
useful adjuncts to verbal education sessions with 
patients. The knowledge and information patients gain 
from these sessions can empower them to make informed 
decisions about their treatment, compliance and self
management guidelines. These informed decisions 
ultimately optimise therapeutic outcomes and minimise 
possible drug-related adverse events. Simple tests such 
as RAIN, SMOG and FOG as well as the UK's Department 
of Health 'Toolkit for producing patient information' can 
be used to ensure that printed educational materials and 
CMI leaflets are of a high standard and understood by a 
wide patient population including those from non-English 
speaking backgrounds, with low literacy, and the elderly. 

Acknowledgment 
This research is conducted in panial fulfilment of Judy Mullan's PhD of Public 
Health at the University of Wollongong entitled 'To develop and trial a new 
warfarin educational program which will improve warfarin compliance and 
understanding for a warfarin prescribed population'. 

lbis paper is based on a presentation by Judy Mullan ·Rain. smog, fog it's not 
always about the weather' at the SHPA NSW Branch Conference, 26 OclOber 2002. 

Competing interests: None declared 

Reference 
l. Hoffman C, Rice D, Sung. H. Persons with chronic conditions: their prevalence 
and costs. J Am Med Assoc 1996: 276: 1473-9. 
2. Holman H. Lorig K. Patients a~ panners in managing chronic disease. 8MJ 
2000: 320: 526-7. 
3. Consumers' Health Forum of Australia. Healthy ageing discussion paper. 
Consumers' Health Forum of Australia: Canberra: 2000. 
4. Rothenberg RB. Koplan JP. Chronic disea~e in the 1990s. Annu Rev Public 
Health 1990: II: 267-96. 
S. Rutledge ON. Donaldson NE. Improving readability of print material.~ in 
patient care and health services. Cinahllnfonnation Systems. The Online Journal 
of Clinical Innovations 1998: I: 1-27. 
6. Lorig K. Ritter P, Stewan A Sobel D. Brown B. Bandura A, et al. Chronic 
disease self-management program: 2-year health status and health care utilization 
outcomes. Medical Care 2001: 39; 1217-23. 
7. Wilson RM. Runciman WB. Gibberd RW. Harrison BT. Newby L. Hamilton 10. 
The Quality in Australian Health Care Study. Med 1 Aus! 1995: 163: 458--71. 
8. Bernier MJ, Vasko 1. Designing and evaluating printed education materials: 
model and instrument development. Patient Educ Couns 1991; 18: 253--63. 
9. Graham 10. What consumers want to know about medicines. AUst Preser 
1995: 18: 10-11. 

Journal of Pharmacy Practice and Research Volume 33, No.4, 2003 285 



l' 

10. Jaanlma T, Halfens R. Abu~Saad H, pr&cup K, DiederiksJ. Self-care and quality 
of life in patients wilh advimced heart failure: 1beeffect of asupportive educational 
intervention. Heart Lung 2000; 29: 319-30. 
11. Baker 81. Who can read consumer product infonnation? Aust J Hosp Pharm 
1997; 27: 126-31. 
12. Buchbinder R, Hall S, Grant G, Mylvaganam A, Patrick M. Readability and 
content of supplementary written drug information for patients used by 
Australian meumatologists. Med J Aust 2001; 174: 575-8. 
13.MayeauxJrE, Murphy P, ArnoldC, Davis T,Jack...on R. Sentell T.Improving 
I'3:tient education for patients with low literacy skills. Am Fam Physician 1996; 
53: 205-12. 
14. Baker 0, Parker R, Williams M, Clark W. Health literacy and the risk of 
hospital admission. J Gen Intern Med 1998; 13: 791-8. 
15, Doak C, Doale L, Root J. Teaching patients with low literacy skills. 2nd ed. 
Philadelphia: Lippincott, Williams and Wilkins; 1996. 
16. AusU'aIian Bureau of Statistics. Aspects of literacy. Canberra: Australian 
Bureau of Statistics; 1996. 
17. Bajramovic J. Ten S. Problems of phannacy conununication in multicultural 
Australia. Aust Phannacist 2000; 19: 430-4. 
18. Rolland PD. Reading levels of drug information printouts: A barrier to 
effective conununication of patient medication information. Drug Info J 2000; 
34: 1329-38. 
19. Davis T, Crouch M, Wills G, Miller S, Abde~ou D. The gap between patient 
reading comprehension and the readabiiity of patient education materials. J Fam 
Pract 1990; 31: 533-8. 
20. Estrada CA, Hryniewicz M, Barnes.Higgs V, Collins C. ByrdJ. Anticoagulant 
patient information material is written at high readability levels. Stroke 2000; 
31: 2966-71. 
21. Leape L, Kabcenell A. Berwick D. Roessner J. Reducing adverse drug event~. 
Boston: Institute of Healthcare Improvement; 1998. 
22. Bates DW. Frequency, consequences and preven~ion of adverse drug events. 
J QuaI Clin Pract 1999; 19: 13-7. 
23. Dartnell J, Anderson R, Chohan V, Galbraith K. Lyon M, Nestor P, et al. 
Hospitalization for adverse effccts related to drug therapy: incidence, avoidability 
and costs. Med J Aus! 19%; 164: 659-62. 
24. Roughhead EE. The nature and extent of drug·related hospitalisations in 
Australia. 1 Qual Oin Pract 1999; 19: 19-22. 
25, Roughead EE. Gilbert AL, Primrose IG, 'Sansom LN. Drug·related hospital 
admissions: a review of Australian studies published 1988·1996. Me<:! J Aust 1998; 
168: 405-8. 

26. Australian Council for Safety and Quality in Health Care. Second National 
Report on Patient Safety. Improving medication safety. Canberra: Safety and 
Quality Council; 2002. Available from: <www.safetyandquality.orglarticles/ 
Publications/med_saCrept.pdf>. 
27. Wilson R, Runciman W, Gibberd R, Harrison B, Newby L. Hamilton 1. The 
quality in AustraJian health care study. Med J Aust 1995; 163: 458-71. 
18. Jastak S, Wilkinson G. The Wide Range Achievement Test Revised: 
adminisU'ation manual (WRAT-3), 1993. 
29. Murphy PW, Davis re, Long SW, Jackson TH, Decker Be. Rapid estimate 
of adult literacy in medicine (REALM): a quick testing for patients. J Reading 
1993; 37: 124-30. 
30. Siosson RL. Slosson oral reading test (SORT) revised. East Aurora: Siosson 
Educational Publications; 1990. 
31. Taylor W. Cloze procedure: a new tool for measuring readability. Joumalism 
Quarterly 1953; 30: 415-33. 
32. Nurrs J, Parker R, Williams M, Baker D. Test of functional health literacy in 
adults. Centre for the study of adult literacy. Atlanta: Georgia State University; 
1995. 
33. Koo M, Krass I, Aslani P. Factors influencing consumer use of written drug 
information. Ann Pharrnacother 2003; 37: 2547. 
34. McLauglin GR SMOG grading: a new readability formula. J Reading 1969; 
12: 639-46. . 
35, Gunning R. The technique for clear writing. New York: McGraw·HiI1; 1952. 
36. Fry EB. A readability formula that saves time. J Reading 1968; II: 513---{i. 
37. Resch RF. A new readability yardstick. J Appl Psychol 1948; 32: 221-3. 
38. Singh 1. RAIN: Readability assessment instrument manual. Midlothian: 
Woodlake Institute for Human Services; 1994. 
39. ChaTnock D, Shepperd S, Needham G, Gann R. DISCERN: an instrument for 
judging the quality of written consumer health information on treatment choices. 
J Epidemiol Community Health 1999; 53: 105-11. 
40. BUlOW P, Brindle E. McConnell D, Boakes R, Tattersall M. Information 
booklets about cancer: factors influencing patient satisfaction and utilization. 
Patient Educ Couns 1998; 33: 129-41. 
41. Redman KB. The practice of patient education. 9th ed. Detroit: Mosby Inc; 2001. 
42. The United Kingdom Department of Health. Toolkit for producing patient 
information. NHS, United Kingdom; 2002. Available from: <www.doh.gov.ukl 
nhsidentity/toolkitltoolkit.patientinfo.htm>. 

Submitted: January 2003 
Ac~pted after external peer review: May,2003 

Copyright of Full Text rests with the original 
. copyright owner and. except as permitted under the 

You r -wo rk, was i:Yl ;:~op)<rig~t.'~ct1.9.6.8::cpp~\JgthiJ:coPYr!~t. m~e!!~~ 'yo neat th e 26th 
. " • is prohibited without the permission of the owner,ol I, ! 

F:ede ral Conferer,n:itsexeliisive li2ensee o;:~g6it orWWiy o(;lic',nc,'" cou ntry!!! 
from Copyright Agency Umlted. For mformatIOn 

Prizes iNillbe 
to JPPR 

about such licences contact Copyright Agency " , 

;" .,U~ted oq, (02) 9??47600 (PlY, or (92) ?3947~Ql'l( pa" pe rs 
.... \·\J(fax)'~'.~.' .. _~ ..... , \!..IL"~ ,-'F" ,)~> ... \.1' 1::, • submitted 
from ConT'erencecontributed par:?e rs. 

" 

Each prize will be $2500 
SHPA Clinical Conference 

assistance for attendance at an 
or Federal Conference. 

Articles must be submitted to JPPR by June 30 2004, requesting 
consideration for the prize. Please refer to this issue 9r 
<www.shpa.org.au/jourhal/austra.htm> for information for 
authors. Judging will ,be undertaken by tHe Editorial Committee 
of JPPR. 

All of us at JPPR would like to wish you and' yours 
a joyful festive season and a happy New Year. 

Journal of Pharmacy Practice and Research Volume 33, No.4. 2003 286 


	Rain, smog, fog and printed educational material
	Citation

	Rain, smog, fog and printed educational material
	Abstract
	Keywords
	Disciplines
	Publication Details

	E:\870658\87065801.tif
	image 1 of 3
	image 2 of 3
	image 3 of 3


