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Abstract  

Background and aim: Persons with limited general literacy skills usually also have limited health literacy. Rapid 

Estimate of Adult Literacy in Medicine (REALM) is a very commonly used health literacy tool in advanced 

countries. We decided to test the applicability of shorter version of the REALM test consisting of seven test words 

among patients attending a tertiary care teaching hospital in southern India. It was hypothesized that those familiar 

with English language may be able read a word correctly without knowing the meaning of the word or the converse 

may also be true. Both would yield false results.  

Methodology: REALM-Short Form (REALM-SF) was used among 200 patients attending the outpatient 

department. Both pronunciation and comprehension was tested and scored.  

Results: Of the 200 study participants, 53.5% had attended college and 12.5% had post-graduate qualifications. 

Most of the subjects (75.5%) obtained a REALM score of 7 with regards to pronunciation. When the same scoring 

system was applied to score comprehension only 2.5% of the subjects obtained a score of 7. While correctness of 

pronunciation and comprehension increased with increasing educational status, even among subjects with an 

educational status higher than the 12th grade, number of words correctly comprehended was lower in comparison to 

pronunciation.  

Conclusions: The results show that consideration of only pronunciation as a parameter to assess health literacy, as 

suggested by the developers of the REALM-SF tool, can be misleading since analysis of comprehension shows that 

mere reading skills is likely to be misleading resulting in a large number of false positive results.  
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Introduction:  

Health literacy is defined as the ability to obtain, 

process and understand basic information and 

services needed to make appropriate health 

decisions.1 It represents the cognitive and social skills 

which determine the motivation and ability of 

individuals to gain access to, understand and use 

information in ways which promote and maintain 

good health.2 Persons with limited general literacy 

skills usually also have limited health literacy.3 

Limited health literacy has been shown to lead to 

poor understanding of health issues and their 

management,4 poorer health status,5 higher 

hospitalization rates,6 and higher health care costs.7 

There are many health literacy instruments available 

to measure the health literacy skills of individuals 

such as the Rapid Estimate of Adult Literacy in 

Medicine (REALM), Rapid Estimate of Adult 

Literacy in Medicine—Short Form (REALM-SF), 

Newest Vital Sign (NVS), Test of Functional Health 

Literacy in Adults (TOFHLA) etc.8-11 REALM, a 

word recognition test, is a very commonly used 

instrument in developed countries. The original 

REALM is a 66 item instrument which takes 

approximately three minutes to administer. REALM-

SF is a seven item word recognition test used for 

quick assessment of health literacy status. Both the 

instruments assess the health literacy based on the 

ability of the individual to pronounce test words 

without giving any consideration for the 

comprehension ability.9 We decided to test the 

applicability of shorter version of the REALM 

(REALM-SF) test among our patients. It was 

hypothesized that those familiar with English 

language may be able read a word correctly without 

knowing the meaning or the converse may also be 

true. The first instance would result in marking an 

individual ‘literate’ as per the REALM test and hence 

a false positive. The latter instance would result in 

categorizing the individual as ‘not literate’ while 

he/she is able to comprehend the given word though 

unable to correctly pronounce it. Both these instances 

would not serve the purpose of accurately measuring 

the health literacy status of an individual. In fact, a 

study done in South African population has raised 

doubts about the applicability of the longer version of 

the REALM health literacy tool.12 It is possible that 

incorrect pronunciation may not necessarily mean 

that meaning of the word is also not known, more so 

among individuals with lower levels of education. An 

earlier study done in Indian patients using the 66 

word REALM test showed that almost 77% of the 

patients who participated in the study might find it 

difficult to read most of the routine patient education 

materials.13 We thought it appropriate to test the 

applicability of the REALM-SF in our population 

with diverse mother tongue and varying degrees of 

English literacy, and determine the appropriateness of 

the tool.  

Methodology:  

The study was conducted at a university teaching 

hospital in South India. Approval was obtained from 

the institutional ethics committee prior to initiation of 

the study. The study population consisted of patients 

attending the outpatient departments (OPD) of the 

hospital who were ≥ 18 years of age and who claimed 

to be able to read English words and explain the 

meaning in English, Tulu or Kannada language (Tulu 

and Kannada are the native languages). The sample 

size was estimated to be 200 subjects. They were 

interviewed over a period of two months. The 

selection of study subjects and time of administration 

of the test was as per the convenience of the 

investigators. The patients were approached by the 
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investigator while they were waiting in the OPD for 

physician consultation or soon after consultation. The 

sample size estimation was based on the National 

Assessment of Adult Literacy (NAAL) data.14 NAAL 

data indicate that only 12% of the American adult 

population has proficient health literacy skills. These 

individuals can deal with complex and challenging 

health literacy tasks. An additional 52% has 

intermediate skills, meaning they can deal with most 

health literacy tasks they encounter. 22% have only 

basic skills, 14% less than basic skills. Similar data 

about health literacy is not available in India. Based 

on these data, for absolute precision of 5%, power of 

80% and confidence interval of 95%, minimum 

sample size is about 162 subjects. Considering 20% 

non-response error sample size was fixed at 200 

subjects. 

The procedure used to administer the REALM-SF 

test to the patients was as described by Arozullah AM 

et al.15 Briefly, the subject is asked to pronounce the 

test words one by one. The seven test words are as 

follows – Menopause, Antibiotics, Exercise, 

Jaundice, Rectal, Anemia, Behaviour.  If the subject 

is unable to pronounce a particular word he/she is 

asked to try the next word. Once the subject has 

successfully/unsuccessfully tried all the words he/she 

is asked to explain the meaning of each of the words 

in English/Tulu/Kannada. Investigators administering 

the test were well versed in all the three languages. 

Standard dictionary pronunciation was taken as the 

reference. The scores and educational grade 

equivalents for the REALM-SF test are  as follows – 

Score 7 corresponds to high school grade wherein the 

subject will be able to read most patient education 

materials; Score 4 to 6 corresponds to seventh to 

eighth grade wherein the subject will not be offended 

by low-literacy materials; Score 1 to 3 corresponds to 

fourth to sixth grade, subject will need low-literacy 

materials; Score 0 indicates third grade and below, 

subject will not be able to read most low-literacy 

materials.8 

The results of the seven item word pronunciation and 

comprehension were classified into four categories 

based on the study by Dowse R et al:12 

A. Category 1—Words were both adequately 

pronounced and comprehended. 

B. Category 2—Words were neither adequately 

pronounced nor comprehended. 

C. Category 3—Words were adequately 

pronounced but were not comprehended. 

D. Category 4—Words were not adequately 

pronounced but were comprehended. 

Category 1 & 2 suggests applicability while 3 & 4 

imply non-applicability of the REALM-SF test 

words. Non-applicability of the test word refers to 

false positive or false negative results regarding 

health literacy of an individual. 

Statistical analysis:  

Data was tabulated and analyzed using Statistical 

Package for the Social Sciences, version 11.5. Grade 

equivalents of health literacy status were obtained 

from the results of pronunciation/comprehension 

scores. Comparison of the mean number of words 

correctly pronounced/comprehended and the 

educational status was done using one way ANOVA. 

Descriptive statistics was used to analyze other data. 

P value ≤ 0.05 was considered statistically 

significant. 

Results:  

The demographic details of the 200 study participants 

are presented in Table 1. 78% of the participants 

were males. None of the participants had English as 

their mother tongue. Further, only 24% of the 

participants had English as the medium of instruction 
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during their schooling. Most [53.5%] of the study 

subjects had attended college and 12.5% had post 

graduate qualifications. Very few participants had 

low levels of education of 8th grade or below.  

Table 2 shows the number of study participants who 

were able to correctly pronounce and/or comprehend 

the seven test words of REALM-SF. ‘Exercise’ was 

the most common word to be pronounced and 

comprehended correctly followed by the word 

‘behaviour’. Although more than 85% of the study 

participants were able to pronounce all the words 

correctly, comprehension of the words ‘rectal’, 

‘antibiotic’, ‘menopause’, which are not frequently 

used in day to day conversations, was poor. The 

number of subjects in each REALM score category, 

based on pronunciation and comprehension scores 

respectively, are as follows – Score 7, 151 (75.5%) 

and 5 (2.5%); Score 4-6, 41 (20.5) and 132 (66%); 

Score 1-3, 8 (4%) and 63 (31.5%); Score 0 – None. 

Most of the subjects (75.5%) obtained a REALM 

score of 7 with regards to pronunciation. When the 

same scoring system was applied to score 

comprehension only 2.5% of the subjects obtained a 

score of 7. None of the study subjects obtained a 

score of zero for either pronunciation or 

comprehension. 

Table 3 shows the applicability of the REALM-SF 

test words based on the ability of the subjects to 

pronounce as well as comprehend the words 

satisfactorily. Test words ‘exercise’ and ‘behaviour’ 

had high applicability (>90%) while ‘rectal’, 

‘antibiotic’, ‘menopause’ had low applicability 

(<50%).  

Table 4 shows the association between the self-

reported educational status of the study subjects and 

the number of test words correctly pronounced and 

comprehended. While correctness of pronunciation 

and comprehension increased with increasing 

educational status, even among subjects with an 

educational status higher than the 12th grade, number 

of words correctly comprehended was lower in 

comparison to pronunciation. 

Tables 5 shows the educational levels as stated by the 

subjects and REALM predicted grade equivalents for 

both pronunciation and comprehension. When only 

pronunciation is considered, 150 (75%) subjects were 

categorized under high school [9th -10th grade] by 

REALM prediction. However, if comprehension is 

considered, only 5[2%] fall under high school grade 

equivalent [9th -10th grade]. 

Discussion: 

REALM test in its full version with 66 words and the 

shorter version, REALM-SF (used in the present 

study), is an instrument to identify the health literacy 

skills based on the ability of the subjects to properly 

pronounce the test words. Poor health literacy has 

been described as a “silent epidemic” which needs to 

be taken care of by professionals and policy makers 

in order to improve quality of health care delivery, 

reduce costs and disparities.3 Considering the 

importance of measuring health literacy and the 

numerous instruments available for the same, it 

becomes imperative to determine the applicability of 

the particular instrument to be used in the population 

under consideration. A study comparing S-TOFHLA 

with REALM, two commonly used health literacy 

tools, showed good correlation between the 

assessments. However, estimates of poor health 

literacy varied. It has been suggested the S-TOFHLA 

measures reading fluency (prose, quantitative and 

document fluency) more accurately, whereas the 

REALM measures prior knowledge (vocabulary and 

conceptual knowledge of health and health care) 

more accurately.16 Huan et al compared three health 
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literacy instruments – TOFHLA, REALM and 

BRIEF (4-Item Brief Health Literacy Screening 

Tool). The study showed that these instruments 

measure health literacy differently and are likely 

conceptually different. Depending on instrument, 

increased age, low education, minority status, and 

self-reported poor reading level were associated with 

low health literacy.17 When selecting an instrument, 

one should consider style of administration, purpose 

for measure, and availability of time and resources.17 

The results of the REALM test do not imply 

comprehension or interpretation but only agreement 

on the sound of the word.9 Hence we hypothesized 

that correct pronunciation was unlikely to be an 

indicator of comprehension for our study population, 

given their fairly good training in English reading 

skills during their formative schooling which 

probably is enough to adequately pronounce the 

words but not good enough to comprehend the 

meaning of words. 

Our study sample predominantly comprised of male 

subjects (78%). 60% of the study participants were ≤ 

40 years of age. Only 1% of the study sample had an 

educational status of ≤ 8th grade. However, only 24% 

had English as the medium of instruction in school. 

Hence, our study population comprised of individuals 

who speak local language for their day today 

activities but have learnt English (although not as 

primary language) as a part of their education. Table 

2 shows most of the subjects were able to 

satisfactorily pronounce the test words. Based on the 

classical REALM scoring system, a score of zero 

corresponds to an educational grade equivalent of 

third grade or less. A subject in this category is 

considered to be unable to read most of the health 

literacy materials. The highest score of seven 

corresponds to high school grade, the subject being 

able to read most of the patient related educational 

materials. Hence, as per the classical REALM 

scoring system, about 75% of the study subjects have 

a grade equivalent to high school education and 

hence can be considered to have adequate health 

literacy.  

When the same scoring system was applied for 

comprehension of test words, the health literacy 

status of the study subjects differed. While test words 

such as exercise and behavior were well 

comprehended, words such as rectal and antibiotic 

were not comprehended by most of the subjects. As a 

result, only 2.5% of the subjects obtained a score of 7 

while 66% obtained a score of 4-6. 31.5% obtained a 

score of 1-3 and hence would be able to read only 

low-literacy educational materials. Table 5 shows the 

discrepancy in the predicted educational grade 

equivalents based on the pronunciation and 

comprehension scores. A similar discrepancy in 

assessment of health literacy of subjects based on the 

REALM scoring system for pronunciation and 

comprehension was seen in the study by Dowse et al 

done in South African study population. The study 

was done using the classical version of the REALM 

test consisting of 66 words.12 

Applicability criteria as proposed by Dowse et al.,12 

in their study with REALM test of 66 words was 

applied to our results. Table 3 shows the applicability 

results. From the results it can be noted that only the 

word ‘exercise’ carries a high applicability score of 

95.5%. Other words, as shown by the low 

applicability percentages, would have failed to 

predict accurately the HL skills of the participants. 

So, even if the test words were pronounced properly 

the subjects would not have known the meaning 

[false positives] or even if not pronounced correctly 

would have known the meaning of the words [false 
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negatives]. The association between the stated 

education category and the mean number of words 

correctly pronounced and comprehended was 

analyzed by one way ANOVA. The results are shown 

in table 4. Increasing ability to correctly pronounce 

and comprehend the words with increasing levels of 

education was found statistically significant [p=0.001 

for both categories]. However mean number of words 

comprehended with even highest level of education 

was low [4.56±1.22] as compared to pronunciation in 

the same education category [6.92±0.27]. These 

results indicate that years of schooling need not 

necessarily be associated with adequacy of health 

literacy skills. 

Overall, while there is a discrepancy in the REALM 

scoring based on pronunciation and comprehension, 

the scoring for both the parameters did increase with 

the increase in the stated educational level. Hence, 

while the REALM test does help in assessing the 

health literacy in our study population, it might not 

present an accurate estimate unless combined with 

another tool that measures comprehension. A study 

showed that even with similar educational attainment 

the REALM scores were significantly different for 

African Americans and Caucasians.18 One of the 

limitations of our study was the absence of equal 

representation of all the educational grades. Most of 

the subjects had high school education and above. 

The educational qualification data was self-reported 

and hence might have resulted in bias.  Also, all the 

subjects were patients attending a tertiary care 

hospital and hence do not represent the entire 

socioeconomic strata. Since the sample size was 

small but the subjects were from diverse cultural 

background that might have affected the results. 

Conclusion 

Our study was carried out to find the applicability of 

a health literacy testing tool, REALM-SF, among 

patients attending a tertiary care hospital in Southern 

India. The results obtained among 200 subjects 

suggest that consideration of only pronunciation as a 

parameter to assess health literacy, as suggested by 

the developers of the REALM-SF, could be 

misleading. It is to be noted that this discrepancy is 

not limited to the REALM test but other health 

literacy tests as well.16,17 Since these test tools have 

been used in multiple studies and in real world 

settings to assess health literacy it might be assumed, 

erroneously, to be equally useful in a linguistically 

and culturally diverse population. When selecting a 

health literacy tool, it is important to take into 

consideration the parameters assessed to measure 

health literacy. Different parameters might provide 

varying estimates based on the population under 

consideration. Use of the REALM test using 

validated test items in local language might yield 

more reliable results. Finally, while the results 

REALM-SF test indicate adequate levels of health 

literacy skills, analysis of comprehension shows that 

mere reading skills is likely to be misleading and 

likely to give large number of false positive results 

and may lead to complacency among health care 

providers. So it is proposed that in Indian population 

who have adequate reading skills without adequate 

comprehension the REALM-SF test tool in its present 

form may not be an ideal standalone testing tool for 

assessing health literacy. 
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Table 1. Demographic characteristics of study participants 

 

Demographic parameters Number of Participants [%], n=200 

Gender  

Male 156 [78] 

Female  44 [22] 

Age in years  

18 to 30 61 [30.5] 

31 to 40 59 [29.5] 

41 to 50 31 [15.5] 

51 and above 49 [24.5] 

Mother tongue  

Kannada 51 [25.5] 

Malayalam 43 [21.5] 

Konkani 56 [28.0] 

Tulu 31 [15.5] 

Others 19 [9.5] 

Medium of education  

Kannada 117 [58.5] 

6-8 grade 1 [0.5] 

9-10 grade 50 [25] 

Pre-University college 16 [8] 

Graduation 107 [53.5] 

Postgraduation & others 25 [12.5] 
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Table 2. Number of participants who were able to correctly pronounce and/or comprehend the REALM-SF test words  

Test Word Number of correct pronunciation[%], 

n=200 

Number of correct 

comprehension[%], n=200 

Menopause 174 [87] 77 [38.5] 

Antibiotic 189 [94.5] 51 [25.5] 

Exercise 191 [95.5] 200 [100] 

Jaundice 177 [88.5] 163 [81.5] 

Rectal 171 [85.5] 7 [3.5] 

Anemia 190 [95] 140 [70] 

Behavior 189 [94.5] 197 [98.5] 

 

Table 3. Categorization of the study participants based on pronunciation and comprehension of the REALM-SF test 

words and its applicability 

 

Category Number of subjects (%), n=200 

Menopause  Antibiotic   Exercise  Jaundice  Rectal  Anemia  Behavior  

1 75 (37.5) 50 (25) 191 (95.5) 146 (73) 7 (3.5) 135 (67.5) 188 (94) 

2 24 (12) 10 (5) 0 6 (3) 29 (14.5) 5 (2.5) 2 (1) 

3 99 (49.5) 139 (69.5) 0 31 (15.5) 164 (82) 55 (27.5) 1 (0.5) 

4 2 (1) 1 (0.5) 9 (4.5) 17 (8.5) 0 5 (2.5) 9 (4.5) 

Applicability of the test words* 99 (49.5) 60 (30) 191 (95.5) 152 (76) 36 (18) 140 (70) 190 (95) 

*Sum of category 1and 2 

Table 4. Correct pronunciation and comprehension of REALM-SF test words based on the self-reported educational 

status 

Self-reported educational status [n] 

 

Average number of words correctly 

pronounced [Mean±SD] 

Average number of words correctly 

comprehended 

[Mean±SD] 

4-6 grade [n=1]* 2.00 3.00 

6-8 grade [n=1]* 4.00 3.00 

9-10 grade [n=50] 5.56±1.71† 3.44±0.95‡ 
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Pre-University college [n=16] 6.37±0.88 4.25±1.34 

Degree pass/ fail [n=107] 6.75±0.67 4.40±1.18 

Postgraduate [n=25] 6.92±0.27 4.56±1.22 

 

* Not included in the analysis as there was only one subject per group 

† P<0.05 for between group comparison with Pre-university (p=0.032), degree (p<0.001) and postgraduate (p<0.001) educational 

status, One way ANOVA with Tuckey’s post hoc test 

‡ P<0.05 for between group comparison with degree (p<0.001) and postgraduate (p=0.001) educational status, One way ANOVA 

with Tuckey’s post hoc test 

 

Table 5. Self-reported educational status and REALM predicted grade equivalents of study participants based on 

pronunciation (P) and comprehension (C)  

Self-reported 

educational status [n] 

Number of subjects [%] 

Third grade or below Fourth to sixth grade 

Seventh to eighth 

grade High school 

P C P C P C P C 

4-6 grade [1] 0 0 1 [100] 1 [100] 0 0 0 0 

6-8 grade [1] 0 0 0 1 [100] 1 [100] 0 0 0 

9-10 grade [50] 1 [2] 0 6 [12] 27 [54] 17 [34] 23 [46] 26 [52] 0 

Pre-university [16] 0 0 0 6 [37.5] 6 [37.5] 10 [62.5] 10 [62.5] 0 

Graduate [107] 0 0 0 22 [20.6] 16 [15] 81 [75.7] 91 [85] 4 [3.7] 

Post graduate [25] 0 0 0 6 [24] 2 [8] 18 [72] 23 [92] 1 [4] 
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