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A B S T R A C T 

Background: Patients with limited pharmaceutical literacy are at increased risk 

of drug-related problems. Recognizing these patients in daily practice is 

difficult. The Recognition and Addressing of Limited Pharmaceutical Literacy 

(RALPH) interview guide was developed as practical set of questions to 

recognize patients 

with limited pharmaceutical literacy in daily pharmacy practice.  

Objective: To compare agreement between pharmaceutical literacy measured 

with the RALPH guide and a validated general health literacy questionnaire. In 

addition, we provide insight into patients' pharmaceutical literacy using the 

RALPH interview guide.  

Methods: Structured face-to-face interviews with patients who visited a 

community pharmacy to fill a prescription for themselves were conducted. The 

interview included the RALPH guide as well as the Functional Communicative 

Critical Health Literacy (FCCHL) questionnaire to measure general health 

literacy. Functional, communicative and critical skills were measured and 

agreement between two methods was calculated. 

Results: Data were collected from 508 patients. Patients with limited 

pharmaceutical literacy, indicated by the RALPH questions, also had a lower 

general health literacy level according to FCCHL scores. Agreement between 
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the RALPH guide and FCCHL questionnaire was moderate (∼60%) for the three 

health literacy domains. Most patients (> 90%) had correct understanding of 

frequency and timing of medication use, but 25% did not understand 

warnings or precautions correctly. Finding understandable information (39%), 

assessing information applicability (50%) and reliability (64%) were mentioned 

as difficult by patients. 

Conclusion: Patients experienced difficulties with more complex skills, e.g. 

interpretation of warnings or precautions when using a medicine, finding and 

analyzing medication information. Whereas the FCCHL questionnaire is useful 

to assess general health literacy, the RALPH interview guide provides insight in 

the level of skills needed for good medication use and is more suitable for use in 

a medication specific context such as community pharmacy. Context specific 

assessment of skills is important to provide tailored pharmaceutical care. 

 

 

INTRODUCTION  

Good health literacy is crucial for patients to be able to understand the information 

and instructions given to them about their medical treatment.
1,2 

The Dutch medical 

treatment act requires pharmacists to inform patients about the aim and (adverse) 

effects of the proposed treatment strategy. Pharmacists label medication packages 

with instructions and warnings concerning appropriate use of the product and provide 

patients with oral and written information about beneficial and adverse effects or 

precautions when using the medication.
3 

Previous studies showed that a considerable 

proportion of patients have limited health literacy.
4
–

6 
These patients experience 

difficulties in understanding medication information, which may result in suboptimal 

use and drug-related problems.
4,7,8 

Leendertse et al.
9 

showed that drug 

related problems lead to a large number of preventable hospitalizations each year. 

It thus is important to identify patients with limited health literacy skills related to 

medication use, in this manuscript referred to as pharmaceutical illiteracy, as these 

patients might be at increased risk of drug-related problems. Measurement of 

pharmaceutical literacy requires assessment of specific skills required for (correct) 

medication use. There are however no specific tools or instruments for assessment of 

skills in this specific context. 

Previous research showed that pharmacy staff mainly use their intuition (“gut 

feeling”) or certain patient characteristics to identify patients with limited health 

literacy skills.
10 

We developed the Recognition and Addressing of Limited 

Pharmaceutical Literacy (RALPH) interview guide as practical tool to support 

pharmacy staff in recognizing patients with limited pharmaceutical literacy. Details 

of development of the RALPH interview guide are described elsewhere in this 

issue.
11 

Briefly, the RALPH interview guide comprises 10 questions, all directly 

linked to the patient's own medication, to be used during patient counseling. Besides 

instructions on how to use the interview guide, tips and tools are provided to support 

pharmacists in recognizing and supporting patients with limited pharmaceutical 

literacy. 
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The aim of this study was to measure agreement between the RALPH interview 

guide and a validated general health literacy questionnaire, to verify that the 

(pharmaceutical) health literacy domains are adequately assessed by the RALPH 

guide. In addition, we provide insight into patients' pharmaceutical literacy using the 

newly developed practice-based RALPH interview guide. 

2. METHODS  

2.1. Setting and population  

We conducted a cross-sectional interview study in community pharmacies affiliated 

with the Utrecht Pharmacy Practice network for Education and Research (UPPER), a 

network consisting of pharmacies that regularly participate in research and 

internships for pharmacy students.
12 

Community pharmacies participating in 

internships for students of the Utrecht School of Pharmacy and pharmacies 

employing a pharmacist for the advanced community pharmacist education program 

(to become a specialist community pharmacist) in the time period January–July 2017 

participated in the study. The study protocol was approved by the Institutional 

Review Board of the Division of Pharmacoepidemiology & Clinical Pharmacology, 

Utrecht University. 

Structured face-to-face interviews were performed by 109 master students or the 

specialist community pharmacist trainees. They randomly invited 3–5 patients to 

participate in an interview. All adult patients (aged 18 years or older), who filled at 

least one prescription for themselves and had sufficient understanding of verbal 

Dutch language were eligible for participation. Before the start of the interview, the 

purpose of the study was explained, and consent was obtained. 

2.2. Data collection  

Interviews were guided by a structured interview questionnaire consisting of three 

elements: (1) the Recognition and Addressing of Limited Pharmaceutical Literacy 

(RALPH) interview guide, (2) the Functional Communicative Critical Health 

Literacy (FCCHL) instrument and (3) sociodemographic questions (age, gender, 

educational level, country of origin). 

The RALPH interview guide, described elsewhere in this issue,
11

 comprises 10 

questions directly linked to the patient's own medication: three in the functional 

domain (understanding instructions for correct use), three in the communicative 

domain (finding and understanding information) and four in the critical domain 

(critically analysing information). 

The topics of the interview guide are presented in Table 1. 

Questions in the functional domain were scored as correct, incorrect or patient does 

not know. For analysis, answers were dichotomized as correct or incorrect. The 

option “patient does not know” was included as incorrect. Questionnaire items in the 

communicative domain were scored on a four-point Likert scale ranging from very 

easy to very difficult, later on for analysis, the responses were dichotomized as easy 

or difficult. The option “not searching for information” was also classified as 

perceiving difficulties with this skills. The same scoring method was applied for the 

items in the critical domain, except for one question about using reliable sources 

which was also scored as correct or incorrect. 

The Dutch version of the FCCHL was used to measure three generic aspects of 

health literacy: (1) functional (5 questions), communicative (5 questions) and critical 
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skills (4 questions).
13 

All questions were scored on a four point Likert-scale ranging 

from never perceiving difficulties (score 1) to often perceiving difficulties (score 4). 

A proportion of patients mentioned that the questionnaire items in the critical or 

communicative domain were not applicable to them. These items were treated as 

missing data. Mean total FCCHL scores and mean subscale scores were calculated 

by summing item scores divided by the total number of items in the subscale, 

resulting in a score ranging from 1 to 4. Patients with mean scores<3 on the FCCHL 

subscale were defined as having adequate health literacy.
5,13

  

2.3. Data analysis  

Descriptive statistics were used to calculate pharmaceutical and health literacy scores 

for the three domains. The percentage of overall agreement between items in the 

RALPH and FCCHL subdomains was calculated as follows: the number of patients 

having a correct score on the RALPH domain as well as adequate health literacy on 

the FCCHL domain + the number of patients having an incorrect score on the 

RALPH domain as well as limited health literacy on the FCCHL domain, divided by 

the total number of patients, multiplied by 100. A percentage of ≥60% was 

considered moderate. T-testing was used to assess differences in FCCHL scores for 

patient with correct vs, incorrect answers using the RALPH interview guide. Data 

were analyzed using IBM SPSS version 23.0 (IBM Corp., Armonk, NY, USA) for 

Windows. 

3. RESULTS  

3.1. Study population 

Data were collected from 508 patients by 109 community pharmacist( s) (trainees). 

The characteristics of the study population are shown in Table 2. The majority of 

patients were women, mean age was 67 years and most patients were of native Dutch 

origin. 

3.2. Functional skills  

Most patients (> 90%) had correct understanding on how to use their medication 

(frequency and timing of intake). A quarter of patients had difficulties understanding 

specific instructions or warnings. These patients also had higher sum scores on the 

FCCHL functional domain, which indicates lower health literacy (Table 3A). Table 

3B shows agreement between pharmaceutical literacy measured with the RALPH 

interview guide and health literacy skills measured with the FCCHL for the 

functional domain. Agreement between the two measures was approximately 60%. A 

considerable proportion of patients had a correct understanding of how to use their 

own medication based on RALPH, but were classified as having limited functional 

health literacy based on FCCHL scoring. For example, 39.4% of the patients 

(171/434) who mentioned the correct indication for use of their own medicine were 

classified as having limited functional health literacy skills based on the FCCHL. 

[TABLE 1] [TABLE 2] [TABLE 3A] [TABLE 3B] [TABLE 4] 

3.3. Communicative skills  

In total, 39.3% of the patients experienced difficulties with finding understandable 

information about their medicines (Table 4A). Asking questions about medication or 
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expressing concerns was less difficult for patients. Agreement between the RALPH 

communicative domain items and the FCCHL sum scores in this domain varied 

between 57.5% and 69.1% for the different RALPH items. Many patients reported no 

difficulties with asking questions (n=462) or addressing concerns (n=446) measured 

with the RALPH guide, but a considerable proportion of them was classified as 

having limited health literacy in this domain according to the FCCHL (Table 4B). 

3.4. Critical skills  

Table 5A shows that a considerable proportion of patients experienced difficulties in 

this domain; 64.0% had troubles with assessing reliability of medication information. 

Agreement between the RALPH interview guide and FCCHL questionnaire varied 

between 49.3% and 

79.1% for the different items in this domain. Many patients reported difficulties with 

assessing information applicability (n=254) or assessing reliability of medication 

information (n=325) (Table 5B). 

[TABLE 5] 

4. DISCUSSION 

Our results show that most patients have sufficient understanding about how often 

and when to take their medication, but that they are more likely to experience 

difficulties with more complex tasks such as interpretation of warnings or precautions 

and critically analyzing of medication information. This is in line with other studies 

on health literacy showing that patients often experience more difficulties with skills 

in the communicative and critical domain, which may negatively influence self-

management.
5,6,14

 There are many different tools to measure (general) health literacy, 
15 

including both objective and subjective methods of assessing skills. Previous 

research has shown that different methods may lead to different results.
16 

In this study 

we used a practice-based interview guide to assess pharmaceutical literacy and 

compared these results with a questionnaire-based assessment of general health 

literacy. Our results show that patients with limited pharmaceutical literacy indicated 

by the RALPH interview guide also had lower FCCHL scores, indicating a lower 

general health literacy level. However agreement between the methods was only 

moderate. Patients reported a higher level of pharmaceutical literacy compared to 

their general health literacy level. For the functional skills, a large proportion of 

patients with adequate pharmaceutical literacy (e.g. correct understanding of how to 

use their own medication) were classified as having limited health literacy based on 

the FCCHL scoring. For the RALPH functional domain, the questions are objective 

measures about the patient's own medication which results in a correct or incorrect 

answer. In contrast, the FCCHL questions are more subjective and ask for difficulties 

with reading and writing in a more general manner. The RALPH interview guide was 

developed to gain insight in patients' pharmaceutical literacy with respect to their 

own medication use. When patients have been using a specific medicine for some 

time, it is reasonable to expect that most of them know how to use it, explaining the 

higher RALPH scores. 

Also for the communicative and critical domain, a large proportion of patients with 

adequate pharmaceutical literacy were classified with limited general health literacy. 

Many patients mentioned not to experience difficulties with addressing their concerns 
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about medication or asking a question, whilst the same patients scored lower in this 

domain using the FCCHL. The questions about communicative and critical 

pharmaceutical literacy skills are related to the context of medication use in which 

the community pharmacy often is the clinical setting. It may be easier for patients to 

ask information about medicines there than in a more general medical situation. This 

may also be because community pharmacies are widely recognised as accessible 

locations from which people seek advice about treatment of their (chronic) 

conditions and medication use.
17,18

 To our knowledge this is one of the first studies 

using a practicebased guide to recognize pharmaceutical illiteracy in daily clinical 

practice. Duell et al. al.
19 

assessed suitability of 43 health literacy instruments for use 

in routine clinical practice and found that the Newest Vital Sign (NVS) instrument 

was the most practical.
20 

They concluded there is urgent need for health literacy 

instruments applicable in specific clinical settings. In our previous work we also used 

the NVS to assess health literacy among pharmacy visitors.
4 

The NVS consists of 

nutrition label from an ice-cream container with six questions about the information 

on the label. We found that the NVS was suitable to assess reading and numeracy 

skills (basic functional health literacy), but other skills, communicative and critical 

skills, also important for correct medication use were not measured. Also, the 

patients in our study were confused about the questions about a food label in the 

context of the pharmacy setting. Therefore, we concluded that for the context of 

medication use and to gain insight in all necessary skills, it is relevant to also gain 

insight in other skills such as asking questions and addressing concerns. Thus an 

instrument that assessed pharmaceutical literacy, such as the RALPH interview guide 

was needed. The information about the patient's pharmaceutical literacy level can be 

used to provide tailored care and improve comprehension of medication information 

and use.
21,22

 There are different implications for use of the RALPH interview guide in 

daily pharmacy practice. The interview guide can, for example, be used at the 

pharmacy counter during refill encounters to assess if patients have understood 

information about a new medicine or the provided instructions, especially for 

medicines with a difficult application method (e.g. an inhaler). In addition, pharmacy 

staff can use the 

RALPH guide, the total questionnaire or subsets of questions, to assess 

pharmaceutical literacy in patients for whom they expect limited pharmaceutical 

literacy.
10 

As described in the paper of Vervloet et al.,
11

 during the development 

phase of the RALPH interview guide we also assessed patients' experience and they 

were in general positive about the RALPH interview and did not mention to feel 

“tested”. This is in line with a study of Ryan et al.
23 

in which 98% of the patients 

agreed with health literacy assessment in clinical practice. Also pharmacists were 

positive about use of the RALPH guide during patient encounters. An advantage of 

the RALPH interview guide is the nature of the questions which can be easily 

incorporated in patient counseling as they relate to the patient's own medication use, 

in contrast to general health literacy instruments such as the NVS or TOFHLA.
24

  

4.1. Strengths and limitations  

The large sample size and inclusion of patients in different pharmacies across the 

Netherlands is a major strength of the study as it increases generalizability of the 

findings. Different students and pharmacist trainees conducted the interviews in these 

pharmacies. Before start of the data collection period, we provided them with clear 

instructions and we used a structured (including both RALPH and FCCHL) interview 
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guide during data collection, thus we believe this has not influenced the quality of the 

collected data. All questionnaires were verbally administered which also enabled 

inclusion of patients with limited reading and writing skills (low level of functional 

skills). This decreased the risk of selection bias. 

The RALPH interview guide was developed as a practice-based tool for pharmacists 

and will in future use, also be used by many different pharmacists. The questions are 

phrased in such a way that they can also be used by other health care professionals, 

e.g. general practitioners or nurses, to assess pharmaceutical literacy. 

5. CONCLUSION  

In the pharmacy setting, patients experienced mainly difficulties with more complex 

skills, such as interpretation of warnings or precautions when using a specific 

medicine, finding and assessing medication information. Whereas the FCCHL 

questionnaire is useful to assess general health literacy, the practice-based RALPH 

interview guide provides insight in the specific level of pharmaceutical literacy and is 

therefore likely to be more suitable for use in a medication specific context such as 

community pharmacy. This information can be used to tailor the information strategy 

about medicines, by providing patients with question prompt sheets or using teach 

back methods. 

Conflicts of interest  

This study was financed by a research grant from the Royal Dutch Pharmacists 

Association (KNMP). 

The authors report no conflicts of interest related to this study. 

Acknowledgements  

The authors wish to thank all the pharmacists, pharmacy students and patients who 

were willing to participate in the study. 

Appendix A. Supplementary data  

Supplementary data related to this article can be found at http://dx. 

doi.org/10.1016/j.sapharm.2018.01.009. 

REFERENCES  
1. Nutbeam D. Health literacy as a public health goal: a challenge for contemporary health 

education and communication strategies into the 21st century. Health Promot Int. 
2000;15:259–267. 

2. Nutbeam D. Defining and measuring health literacy: what can we learn from literacy 
studies? Int J Public Health. 2009;54(5):303–305. 

3. Mossialos E, Courtin E, Naci H, et al. From "retailers" to health care providers: 
transforming the role of community pharmacists in chronic disease management. 

Health Pol. 2015 May;119(5):628–639. 
4. Koster ES, Philbert D, Bouvy ML. Health literacy among pharmacy visitors in The 

Netherlands. Pharmacoepidemiol Drug Saf. 2015 Jul;24(7):716–721. 
5. Koster ES, Schmidt A, Philbert D, van de Garde EM, Bouvy ML. Health literacy of patients 

admitted for elective surgery. Z Gesundh Wiss. 2017;25(2):181–186. 
6. Heide I van der, Heijmans M, Schuit AJ, Uiters E, Rademakers J. Functional, interactive 

and critical health literacy: varying relationships with control over care and number of GP 
visits. Patient Educ Counsel. 2015;98(8):998–1004. 

7. Wali H, Grindrod K. Don't assume the patient understands: qualitative analysis of the 
challenges low health literate patients face in the pharmacy. Res Soc Adm Pharm. 

2016 Nov - Dec;12(6):885–892. 

http://www.nivel.eu/


Koster, E.S., Philbert, D., Dijk, L. van, Rademakers, J.J.D.J.M., Smet, P.A.G.M. de, Bouvy, M.L., 
Vervloet, M. Recognizing pharmaceutical illiteracy in community pharmacy: agreement between 
a practice-based interview guide and questionnaire based assessment. Research in Social and 
Administrative Pharmacy: 2018 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

8. Wolf MS, Davis TC, Shrank W, et al. To err is human: patient misinterpretations of 
prescription drug label instructions. Patient Educ Counsel. 2007;67(3):293–300. 

9. Leendertse AJ, Van Den Bemt PM, Poolman JB, Stoker LJ, Egberts AC, Postma MJ. 
Preventable hospital admissions related to medication (HARM): cost analysis of the HARM 

study. Value Health. 2011 Jan;14(1):34–40. 
10. Koster ES, Philbert D, Bouvy ML. “These patients look lost” – community pharmacy 

staff's identification and support of patients with imited health literacy. Int J Pharm Pract. 
2016 Dec;24(6):403–410. 

11. Vervloet M, van Dijk L, Rademakers J, Bouvy ML, de Smet P, Koster ES. Recognizing 
and Addressing Limited PHarmaceutical literacy: development of the RALPH interview 
guide. Res Social Adm Pharm [submitted for this special issue]. 

12. Koster ES, Blom L, Philbert D, Rump W, Bouvy ML. The Utrecht Pharmacy Practice 
network for Education and Research: a network of community and hospital pharmacies in 
The Netherlands. Int J Clin Pharm. 2014;36(4):669–674. 

13. Van der Vaart R, Drossaert CH, Taal E, et al. Validation of the Dutch functional, 
communicative and critical health literacy scales. Patient Educ Counsel. 2012 
Oct;89(1):82–88. 

14. Heijmans M, Waverijn G, Rademakers J, van der Vaart R, Rijken M. Functional, 
communicative and critical health literacy of chronic disease patients and their importance 
for self-management. Patient Educ Counsel. 2015 Jan;98(1):41–48. 

15. Haun JN, Valerio MA, McCormack LA, Sørensen K, Paasche-Orlow MK. Health literacy 
measurement: an inventory and descriptive summary of 51 instruments. J Health Commun. 
2014;19(Suppl 2):302–333. 

16. Kiechle ES, Bailey SC, Hedlund LA, Viera AJ, Sheridan SL. Different measures, different 
Outcomes? A systematic review of performance-based versus self-reported measures of 
health literacy and numeracy. J Gen Intern Med. 2015 Oct;30(10):1538–1546. 

17. Feehan M, Walsh M, Godin J, Sundwall D, Munger MA. Patient preferences for 
healthcare delivery through community pharmacy settings in the USA: a discrete choice 
study. J Clin Pharm Ther. 2017 Jun 18. http://dx.doi.org/10.1111/jcpt.12574 ([Epub ahead 
of print]). 

18. Simoens S, Lobeau M, Verbeke K, Van Aerschot A. Patient experiences of over-
thecounter medicine purchases in Flemish community pharmacies. Pharm World Sci. 

2009;31:450–457 pmid:19333777. 
19. Duell P, Wright D, Renzaho AM, Bhattacharya D. Optimal health literacy measurement 

for the clinical setting: a systematic review. Patient Educ Counsel. 2015 Nov;98(11):1295–
1307. 

20. Weiss BD, Mays MZ, Martz W, et al. Quick assessment of literacy in primary care: the 
newest vital sign. Ann Fam Med. 2005 Nov-Dec;3(6):514–522. 

21. Wali H, Hudani Z, Wali S, Mercer K, Grindrod K. A systematic review of interventions to 
improve medication information for low health literate populations. Res Soc Adm Pharm. 
2016 Nov - Dec;12(6):830–864. 

22. Tai BW, Bae YH, LaRue CE, Law AV. Putting words into action: a simple focused 
education improves prescription label comprehension and functional health literacy. 

J Am Pharm Assoc. 2003 2016 Mar-Apr;56(2):145–2. 
23. Ryan JG, Leguen F, Weiss BD, et al. Will patients agree to have their literacy skills 

assessed in clinical practice? Health Educ Res. 2008 Aug;23(4):603–611. 
24. Fransen MP, van Schaik TM, Twickler TB, Essink-Bot ML. Applicability of internationally 

available health literacy measures in The Netherlands. J Health Commun. 
2011;16(Suppl 3):134–149. 

http://www.nivel.eu/


Koster, E.S., Philbert, D., Dijk, L. van, Rademakers, J.J.D.J.M., Smet, P.A.G.M. de, Bouvy, M.L., 
Vervloet, M. Recognizing pharmaceutical illiteracy in community pharmacy: agreement between 
a practice-based interview guide and questionnaire based assessment. Research in Social and 
Administrative Pharmacy: 2018 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

TABLES 

 

 

http://www.nivel.eu/


Koster, E.S., Philbert, D., Dijk, L. van, Rademakers, J.J.D.J.M., Smet, P.A.G.M. de, Bouvy, M.L., 
Vervloet, M. Recognizing pharmaceutical illiteracy in community pharmacy: agreement between 
a practice-based interview guide and questionnaire based assessment. Research in Social and 
Administrative Pharmacy: 2018 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 

 

http://www.nivel.eu/


Koster, E.S., Philbert, D., Dijk, L. van, Rademakers, J.J.D.J.M., Smet, P.A.G.M. de, Bouvy, M.L., 
Vervloet, M. Recognizing pharmaceutical illiteracy in community pharmacy: agreement between 
a practice-based interview guide and questionnaire based assessment. Research in Social and 
Administrative Pharmacy: 2018 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 

 

http://www.nivel.eu/

