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INTRODUCTION 

Health literacy has been defined as, “the degree to which 

individuals can obtain, process, understand and 

communicate about health related information needed to 

make informed health decisions.”1 In studies looking at 

the issue, health literacy is a stronger predictor of an 

individual’s health status than income, employment 

status, education level, and racial or ethnic group.2,3 

Indeed, several studies in diverse settings have shown 

that, even after controlling for a variety of socio-

demographic variables, poor health literacy is associated 

with a range of adverse health incomes including 

decreased use of preventive health services such as 

cancer screening, increased incidence of chronic 

conditions such as diabetes and hypertension, and 

increased risk of hospitalization and mortality, and poorer 

health related quality of life.4-6 The prevalence and 

impact of low health literacy in the surgical patient 

population has received little attention. Colorectal cancer 

is the second most common cancer in Australia in both 

men and women.7 Rectal cancers account for about half 
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of these. The management of rectal cancer has improved 

markedly over the past few decades. These advancements 

have resulted in more patients receiving sphincter-

preserving surgery with a low colorectal or a colo-anal 

anastomosis to avoid permanent colostomy. 

Unfortunately, up to 90% of such patients will 

subsequently have a change in bowel habit, ranging from 

increased bowel frequency to faecal incontinence or 

evacuatory dysfunction.8 This wide spectrum of 

symptoms after resection and reconstruction of the 

rectum has been termed ‘the anterior resection syndrome 

and can adversely affect the patient’s quality of life.9 In 

many ways, living with the bowel dysfunction that may 

be associated with rectal cancer, and the functional 

sequelae of its treatment is equivalent to living with a 

chronic disease that may have adverse effects on health 

related quality of life in these patients. 

The health-related quality of life of patients following 

rectal resection in Western Sydney is unknown, and to 

our knowledge, has not previously been studied. The 

primary objectives of this study are to determine the 

health literacy of patients who have had rectal resections 

for cancer in Western Sydney and determine their quality 

of life. The secondary objectives are to see if there is an 

association between these two factors. 

METHODS 

This study will be a cross-sectional population study of 

patients who have previously had rectal resections for 

cancer and have a clinical encounter with Colorectal Unit 

at Westmead Hospital between the periods March 2015 to 

July 2016. This can be during an inpatient admission, 

outpatient clinic, and involves both emergency and 

elective patients. 

Exclusion criteria include non-English speakers and those 

individuals whose English proficiency requires the aid of 

an interpreter for an adequate clinical consultation. All 

eligible patients were given an information sheet about 

the study and invited to review and sign a consent form. 

A health literacy screen was than administered by the 

principal investigator at the time of the clinical encounter. 

Two validated screening tools for health literacy were 

used. The first being the Rapid Estimate of Adult 

Literacy in Medicine Short Form (REALM-SF).10 In this 

brief screen of written document literacy, the patients 

were asked to read seven words and marked according to 

the REALM-SF protocol by the principal investigator at 

the time of the clinical encounter. Patients who scored no 

correct answers have a reading level of or below the 

Third grade, and are likely to need repeated oral 

instructions, or material composed primarily of 

illustrations, or audio and video tapes. Scores of between 

one to three indicate a Fourth to Sixth grade reading 

level. These patients may not be able to read prescription 

labels. Scores of between four to six indicate reading 

ability at the Seventh to Eighth grade level. These 

patients are likely to struggle with patient education 

materials. Patients who were able to read all seven words 

are likely to be able to read all patient education materials 

and instructions. 

The second health literacy assessment used is the Newest 

Vital Sign (NVS) questionnaire.11 In this, the participants 

are presented with a hypothetical nutritional information 

label and then asked to answer six questions about the 

information displayed. The probability of limited health 

literacy is estimated by the number of questions answered 

correctly. With one or less correct answers, participants 

are scored as having a high probability (50% or more) of 

limited health literacy. With two to three correct answer, 

a person has the possibility of limited health literacy. A 

higher score of four to six almost always indicates 

adequate health literacy. 

Quality of life was assessed using the recognised and 

validated European Organization for the Treatment of 

Cancer (EORTC) health questionnaire QLQ-C30.12 This 

consists of thirty questions that combine to make six 

functional scales (physical, emotional, cognitive, social, 

role functioning, and global function), three symptom 

scales, and a number of additional single item scales to 

measure 15 outcomes in total. Patient responses were 

combined and converted to a 0-100 scale according to 

guidelines provided by the EORTC.13 Higher functional 

and global health scores represent better functioning and 

quality of life, whereas higher symptom scores reflect 

greater symptom distress and lower quality of life. 

Correlation analysis was done using the aggregate 

summary score calculated from the QLQ-C30 

questionnaire as recommended.14 This is to reduce the 

risk of committing a type I error in analysing the multiple 

outcome measures in the survey. 

Information regarding the operative approach (open 

versus laparoscopic), the type of resection done, and the 

presence of a stoma was documented. A high anterior 

resection was defined as being a resection with the 

anastomosis being at or above the peritoneal reflection; a 

low resection with an anastomosis within 10 cm of the 

anal verge; an ultralow resection within 6 cm of the anal 

verge. The presence of a stoma was also documented. 

Analysis of the health literacy and quality of life data was 

done as per publisher instructions. Descriptive statistics 

were performed to characterize the study population and 

the results of the health literacy assessment and quality of 

life assessment. Spearman regression was used to 

calculate pairwise correlation between the QLQ-C30 

summary score and health literacy as determined by the 

NVS and REALM-SF questionnaires. The use of 

nonparametric tests were used as recommended to 

accommodate for the skewed variables which is a 

common phenomenon in quality of life data.15,16 All 

statistics were performed using SPSS 24.0 (IBM Corp. 

2016) The sample size required to detect a weak 

correlation (Spearman rho = 0.3) was calculated to be 85 

(2 sided p-value 0.05, 80% power). Local institutional 
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ethics approval was granted by the Western Sydney Local 

Health District Human Research Ethics Committee prior 

to study commencement.  

RESULTS 

92 patients were successfully recruited to participate in 

the study. The patient characteristics are presented in 

Table 1. Most of our patients were under 70 years of age 

(n=57, 62%) with the median age being 63 (mean 64.1). 

There were slightly more male than female participants in 

the study (52.2%, n=48). The vast majority of operations 

were performed laparoscopically (n=78, 84.8%) and 

sphincter preservation was found in 84.8% (n=78) of the 

participants. Of this group, 31 (39.7%) had defunctioning 

ileostomies.  

Health literacy 

In our study 65 of participants (70.7%) were found to 

have good reading literacy as assessed by the REALM-

SF (Table 2). 52 patients (56.5%) clearly had adequate 

numerical literacy as assessed by the NVS (Table 3). In 

both assessments, a significant proportion (29.3% and 

43.5% respectively) were found to have low health 

literacy. 

Quality of life 

The mean QLQ-C30 summary score was 71.5 (SD 18.7) 

and the mean global health score was 69.4 (SD 23.3). The 

full results of the EORTC QLQ-C30 data is displayed in 

Table 4. 

 

Table 1: Patient characteristics (n = 92). 

 n % 

Age (median 63) 
Less than 70 years 57 62.0 

More than 70 years 35 38.0 

Gender 
Male 48 52.2 

Female 44 47.8 

Type of resection 

Hartmann’s procedure 4 4.3 

Abdominoperineal resection 10 10.9 

Ultra-low anterior resection 18 19.6 

Low anterior resection 28 30.4 

High anterior resection 32 34.8 

Stoma 

No stoma 47 51.1 

Permanent colostomy 14 15.2 

Defunctioning ileostomy 31 33.7 

Operative approach 
Open 14 15.2 

Laparoscopic 78 84.8 

 

Table 2: Health literacy – Realm SF. 

Score Interpretation n % 

0 

Third grade and below; will not be able to read most low-literacy materials; 

will need repeated oral instructions, materials composed primarily of 

illustrations, or audio or video tapes. 

0 - 

1-3 
Fourth to sixth grade; will need low-literacy materials, may not be able to 

read prescription labels. 
4 4.3 

4-6 
Seventh to eighth grade; will struggle with most patient education materials; 

will not be offended by low-literacy materials. 
23 25.0 

7 High school; will be able to read most patient education materials. 65 70.7 

Table 3: Health literacy-newest vital sign. 

Score Interpretation n % 

0-1 High likelihood (50% or more) of limited literacy 24 26.1 

2-3 Possibility of limited literacy 16 17.4 

4-6 Almost always adequate literacy 52 56.5 
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Table 4: Quality of life EORTC QLQ-C30. 

 Mean Range Std. Deviation 

Quality of life    

Summary score 71.5 29.2-98.7 ± 18.7 

Global health status 69.4 8.3-100 ±23.3 

Functional Scales    

Physical functioning 81.6 13.3-100 ±19.6 

Role functioning 72.5 0-100 ±41.5 

Emotional functioning 71.4 8.3-100 ±25.2 

Cognitive functioning 81.9 33.3-100 ±20.3 

Social functioning 56.2 0-100 ±35.9 

Symptom scales/items    

Fatigue 44.4 0-100 ±30.0 

Nausea and vomiting 22.1 0-100 ±26.2 

Pain 34.4 0-100 ±34.0 

Dyspnoea 16.7 0-100 ±22.9 

Insomnia 38.4 0-100 ±36.3 

Appetite loss 39.1 0-100 ±35.8 

Constipation 23.9 0-100 ±33.3 

Diarrhoea 14.5 0-100 ±23.9 

Financial difficulties 25.4 0-100 ±32.9 

Table 5: Correlation (Spearman rho). 

 

 
 QLQ-C30 Summary score REALMSF NVS 

QLQ-C30 summary 
Correlation coefficient - .179 -0.161 

Sig. (2-tailed) . .087 .125 

REALM-SF 
Correlation coefficient .179 - .356** 

Sig. (2-tailed) .087 - .000 

NVS 
Correlation coefficient -0.161 .356** - 

Sig. (2-tailed) .125 .000 - 

 

Correlation 

There was a moderately positive correlation between 

health literacy as determined by the NVS and REALM-

SF questionnaires (Spearman rho = 0.36, P<0.001). 

However, there appeared to be no statistically significant 

correlation between health literacy and quality of life in 

our study (see Table 5).  

DISCUSSION 

This is the first study to examine the relationship between 

health literacy and quality of life in rectal cancer patients.  

Health literacy 

Our survey indicates that low health literacy both in 

reading and numeracy affect a significant proportion of 

our patients. This is in line with previous estimates of 

health literacy in the general Australian population.17 

Health literacy can be difficult to assess and there is no 

universally agreed tool for its assessment.18,19 The 

REALM-SF focuses on word recognition and 

pronunciation and is derived from the Rapid Estimate of 

Adult Literacy in Medicine (REALM), one of the most 

commonly used measures in health literacy research.5 It 

does not assess comprehension or numerical quantitative 

skill. Past studies have demonstrated that low numeracy 

skills is not uncommon even amongst patients with 

adequate reading skill.20 In consideration of this, we used 

two separate assessments to look at both domains of 

health literacy. Our study results demonstrate a positive 

correlation between these the NVS and REALM-SF 

(Spearman rho=0.356, p<0.001), and corroborate 

previous findings.21 

Quality of life 

Our EORTC QLQ-C30 survey results indicate that our 

patients have similar global and functional scores to the 

published reference ranges for colorectal cancer of all 

stages.22 This suggests a comparable health related 

quality of life. Patients in our cohort did however report 
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higher scores in the symptom scales (nausea and 

vomiting, pain, insomnia, appetite lost and constipation). 

This is in keeping with previous studies that found rectal 

cancer patients tend to report more symptoms than when 

compared to all comers of colorectal cancers.23 

Furthermore, it is also possible that this is a reflection of 

the timing of the quality of life assessment in our patient 

cohort. A significant proportion of patients were recruited 

and assessed during the early post-operative and/or 

during an acute non-elective hospital admission, where 

higher levels of symptoms are to be expected.  

Correlation between health literacy and quality of life 

Our results demonstrate an absence of a significant 

relationship between health literacy and quality of life. 

Previous studies evaluating this relationship have been 

mixed. In one study by Wallace of 249 patients in the 

primary care setting, 28.5 percent of patients had limited 

health literacy which had a correlation with their self-

reported general well-being.24 In another larger 

multicenter study of 605 heart failure patients, low 

literacy was associated with poorer quality of life.25 

Similarly, an analysis of a population based study of 1581 

patients newly diagnosed with localized prostate cancer 

found that patients with low health literacy levels were 

more vulnerable to mental distress. They did however not 

find an association with physical well-being.26 In contrast 

to this, and more in keeping with our findings, a recent 

cohort study did not find any association between health 

literacy and the physical and mental components of 

quality of life among frequent users of health care 

services.27 

All of the cited studies above have been diverse in the 

population group studied, the health literacy tools used, 

and the measure of quality of life. Ours is the only study 

to use two separate health literacy assessments, use the 

EORTC QLQ-C30 Summary score, and look specifically 

at a post-surgical patient cohort.  

Present study was limited by a number of possible 

confounders. Many patients were seen in the acute or in 

the early post-operative setting. This is reflected in the 

higher symptom score in our quality of life assessment as 

discussed above. However, this is unlikely to have any 

impact on their health literacy screen and should not 

influence its validity. Additionally, we did not account 

for patient comorbidities, tumour covariates such as 

staging, history of recurrence or presence of metastasis, 

or receipt of adjuvant treatment which may potentially 

have an influence on the quality of life assessment. Other 

sources of possible selection bias include the significant 

proportion of non-English speaking patients in our 

practice which were excluded from our study. Moreover, 

our study was underpowered to detect a very weak 

association (Spearman rho <0.3) between health literacy 

and quality of life which has previously been reported.24 

A larger study would be required to exclude a smaller 

association between these two variables.  

CONCLUSION 

A significant proportion of our patients that have had 

rectal resections for cancer have low health literacy. 

However, we have not been able to demonstrate an 

obvious association between health literacy and quality of 

life in the present study. 

ACKNOWLEDGEMENTS 

Authors would like to thank Ms Karen Byth and Mr. 

Ricardo Maldonado for help with biostatistics. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

((HREC2014/3/5.6/(3942)AUREDLNR/14/WMEAD/69)) 

REFERENCES 

1. Institute of Medicine. Health literacy: a prescription 

to end confusion. Institute of Medicine. Washington 

DC: The National Academies Press. Retrieved from 

Health literacy: A prescription to end confusion. 

2004. Available at 

https://www.nap.edu/catalog/10883/health-literacy-

a-prescription-to-end-confusion. Accessed 22 June 

2018 

2. Baker DW, Parker RM, Williams MV, Clark WS, 

Nurss J. The relationship of patient reading ability 

to self- reported health and use of health services. 

Am J Public Health. 1997;87:1027-30. 

3. Sudore RL, Yaffe K, Satterfield S, Harris TB, 

Mehta KM, Simonsick EM, et al. Limited literacy 

and mortality in the elderly: the health, aging, and 

body composition study. J Gen Intern Med. 

2006;21:806-12. 

4. Schwartzberg JG, VanGeest JB, Wang CC. 

Understanding health literacy: implications for 

medicine and public health. Atlanta GA: American 

Medical Association Press. 2005. 

5. Davis TC, Dolan NC, Ferreira MR, Tomori C, 

Green KW, Sipler AM, et al. The role of inadequate 

health literacy skills in colorectal cancer screening. 

Cancer Invest. 2001;19(2):193-200. 

6. Schillinger D, Grumbach K, Piette J, Wang F, 

Osmond D, Daher C, et al. Association of health 

literacy with diabetes outcomes. JAMA. 

2002;288(4):475-82. 

7. Australian Institute of Health and Welfare and 

Australasian Association of Cancer Registries. 

Cancer in Australia: an overview, 2012. Australian 

Institute of Health and Welfare Australasian 

Association of Cancer Registries Canberra: AIHW; 

2012. Available at 

https://www.aihw.gov.au/reports/cancer/cancer-in-

australia-an-overview-2014/contents/table-of-

contents 



Nguyen BT et al. Int Surg J. 2018 Oct;5(10):3186-3191 

                                                                                              
                                                                                                   International Surgery Journal | October 2018 | Vol 5 | Issue 10    Page 3191 

8. Bryant CL, Lunniss PJ, Knowles CH, Thaha MA, 

Chan CL. Anterior Resection Syndrome. The Lancet 

Oncol. 2012;13(9):e403-8. 

9. Bretagnol F, Rullier E, Laurent C, Zerbib F, Gontier 

R, Saric J. Comparison of functional results and 

quality of life between intersphincteric resection and 

conventional coloanal anastomosis for low rectal 

cancer. Dis Colon Rectum. 2004;47(6):832-8. 

10. Arozullah AM, Yarnold PR, Bennett CL, Soltysik 

RC, Wolf MS, Ferreira RM, et al. Development and 

validation of a short-form, rapid estimate of adult 

literacy in medicine. Med Care. 2007;45(11):1026-

33. 

11. Weiss BD, Mays MZ, Martz W, Castro KM, 

DeWalt DA, Pignone MP, et al. Quick assessment 

of literacy in primary care: the newest vital sign. 

Fam Med. 1993;3(6):514-522. 

12. Aaronson NK, Ahmedzai S, Bergman B, Bullinger 

M, Cull A, Duez NJ, et al. The European 

Organization for Research and Treatment of Cancer 

QLQ-C30: a quality-of-life instrument for use in 

international clinical trials in oncology. J Natl 

Cancer Inst. 1993;85(5):365-76. 

13. Fayers PM, Aaronson NK, Bjordal K, Groenvold M, 

Curran D, Bottomley A, on behalf of the EORTC 

Quality of Life Group. QLQ-C30 Scoring Manual: 

1st Edition, Brussels, Brussels: EORTC. 1995. 

14. Giesinger JM, Kieffer JM, Fayers PM, Groenvold 

M, Petersen MA, Scott NW, et al. EORTC Quality 

of Life Group. Replication and validation of higher 

order models demonstrated that a summary score for 

the EORTC QLQ-C30 is robust. J Clin Epidemiol. 

2016;(69):79-88. 

15. Curran D, Aaronson N, Standaert B, Molenberghs 

G, Therasse P, Ramirez A, et al. Summary measures 

and statistics in the analysis of quality of life data: 

an example from an EORTC-NCIC-SAKK locally 

advanced breast cancer study. Eur J Cancer. 

2000;36(7):834-44. 

16. King MT. The interpretation of scores from the 

EORTC quality of life questionnaire QLQ-C30. 

Qual Life Res. 1996;(5):555-67. 

17. Australian Bureau of Statistics. Health Literacy. 

Australian Social Trends. 2009;4102.0. 

18. DeWalt DA, Hink A. Health literacy and child 

health outcomes: a systematic review of the 

literature. Pediatr. 2009;123(3):S265-74. 

19. Baker DW. The meaning and the measure of health 

literacy. J Gen Intern Med. 2006;21(8):878-83. 

20. Shigaki CL, Kruse RL, Mehr DR, Ge B. The 

REALM vs. NVS: A comparison of health literacy 

measures in patients with diabetes. Ann Behavioral 

Sci Med Education. 2012;18(1):9-13. 

21. Osborn CY, Weiss BD, Davis TC, Skripkauskas S, 

Rodrigue C, Bass PF, et al. Measuring adult literacy 

in health care: performance of the newest vital sign. 

Am J Health Behav. 2007;31:S36-46. 

22. Scott NW, Fayers PM, Aaronson NK, Bottomley A, 

de Graeff A, Groenvold M, et al on behalf of the 

EORTC Quality of Life Group. EORTC QLQ-C30 

Reference Values Manual (2nd ed.) Brussels, 

Belgium: EORTC Quality of Life Group. 2008. 

23. Mrabti H, Amziren M, ElGhissassi I, Bensouda Y, 

Berrada N, Abahssain H, et al. Quality of life of 

early stage colorectal cancer patients in Morocco. 

Gastroenterol. 2016;16(131):2-10. 

24. Wallace LS, Rogers ES, Weiss BD. Relationship 

between health literacy and health-related quality of 

life among Tennesseans. Tenn Med. 

2008;101(5):35-9. 

25. Macabasco-O'Connell A, DeWalt DA, Broucksou 

KA, Hawk V, Baker DW, Schillinger D, et al. 

Relationship between literacy, knowledge, self-care 

behaviors, and heart failure-related quality of life 

among patients with heart failure. J General Int 

Med. 2011;26(9):979-86. 

26. Song L, Mishel M, Bensen JT, Chen RC, Knafl GJ, 

Blackard B, et al. How does health literacy affect 

quality of life among men with newly diagnosed 

clinically localized prostate cancer? Findings from 

the North Carolina-Louisiana prostate cancer project 

(PCaP). Cancer. 2012;118(15):3842-51. 

27. Couture ÉM, Chouinard MC, Fortin M, Hudon C. 

The relationship between health literacy and quality 

of life among frequent users of health care services: 

a cross-sectional study. Health and Quality of Life 

Outcomes. 2017;15(137). 

 

 

 

 

 

 

 

 

 

Cite this article as: Nguyen BT, El-Khoury T, 

Pathmanathan N, Loder P, Ctercteko G. Health 

literacy and quality of life following rectal resections 

for cancer. Int Surg J 2018;5:3186-91. 


