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Background: The concept of health literacy and patient 
comprehension is important, especially in the area of patient 
consent for surgical procedures. This extends to the pre-
admissions anaesthetic consultation where poor patient health 
literacy can have an impact on the patient’s comprehension of 
risks. Objectives: This exploratory study aims to investigate the 
level of health literacy and comprehension in a population of 
patients attending a pre-admissions anaesthetic clinic. Methods: A 
cross-sectional study design was used to survey adult participants 
(≥18yrs old) attending a regional based pre-anaesthetics clinic. 
Information gathered as part of the survey included demographic 
information, health literacy scores (via a previously validated 
tool), and questions pertaining to the comprehension of their 
consultation.  Results: In total, 51 patients participated in the 
study. Patients were divided into two subgroups (inadequate/
marginal vs. adequate), depending on their screened level of health 
literacy. Those with inadequate/marginal health literacy were 
significantly more at risk of having inadequate comprehension 
than those with adequate health literacy (p = 0.01). There was no 
statistically significant difference between health literacy levels 
and a variety of demographic indicators, including education level 
and employment status. Conclusion: Patients with inadequate 
or marginal screened health literacy scores were less likely to 
comprehend the information provided to them as part of their 
pre-admissions consultation. These results suggest that screening 
patients for their health literacy levels may be advantageous, in 
that information provided can be tailored to their individual needs. 
Further research is however required.

Introduction
Health literacy is broadly defined by the World Health Organisation 
(WHO) as 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”. [1] 
By using this definition, the concept of health literacy is more than just 
encompassing health education and communication – it also addresses 
the underlying environmental, political, and social factors that can 
determine health. It is important to note that health literacy does not 
just encompass the ability of a patient to understand a diagnosis or 
make an appointment, but is also critical for good patient engagement 
with the medical system. This is important in an Australian context 
as research suggests that up to 59% of Australians have inadequate 
health literacy skills. [2]

Inadequate or poor health literacy has been linked with poor health 
outcomes. [3,4] These poor health outcomes result from a combination 
of factors which include but are not limited to: poorer health-related 
knowledge and comprehension, [3] difficulty understanding diagnosis 
and treatment recommendations, [5] inappropriate use of resources 
– including decreased use of preventative health measures and 
an increase in emergency department presentations [4] and poor 
medication compliance. [6] Poor health literacy can further negatively 
impact on older adults, who are more likely to experience poorer 
overall health status [7] and higher mortality rates, [8,9] as compared 
to older adults with adequate health literacy. 

Pre-admissions anaesthetic clinics are used to deliver important 
information to patients. Consultations within these clinics aim to ensure 
that the patient is optimally prepared for the operation or surgical 
procedure by providing them with relevant and essential information. 
[10] A comprehensive pre-admissions anaesthetic consultation and 
assessment is a valuable exercise because it can result in reduced: 
in-patient length of stay following the procedure/surgery, [11] case 
cancellations and/or further delays on the day of the procedure/
surgery. [12] Two of the key elements communicated to patients 
during the pre-anaesthetics consultation include the risks involved 
with the procedure/surgery and the potential risks associated with 
receiving anaesthetic agents. This information is typically provided to 
patients using both verbal and written communication strategies, [13] 
which can be inadequately comprehended by the patient with poor 
health literacy skills. [14]

A recent study conducted by Kadakia et al., [15] identified that 
inadequate health literacy could potentially predict poor patient 
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comprehension of their orthopaedic injury and surgical intervention – 
including understanding the risks involved with the procedure. It could 
be argued therefore, that there is a rationale for screening for health 
literacy levels, and identifying those at risk of poor comprehension, 
as part of the pre-admissions anaesthetic clinic routine practices. 
By screening and identifying these patients, additional measures 
could be used by the physician to ensure the optimisation of patient 
understanding, including understanding of potential risks associated 
with the procedure. However, there appears to be a paucity of 
evidence regarding a patient’s understanding of the pre-admission 
anaesthetic consultation, and the effect of health literacy in predicting 
comprehension of information provided to them during these 
consultations.

This exploratory pilot study aimed to assess the level of health literacy 
and comprehension of health information delivered to patients 
attending a regional pre-admissions anaesthetic clinic. 

Methods
Following human ethics approval from the University of Wollongong 
Human Research Ethics Committee (Ethics No. GSM13/048), this 
study utilised a cross-sectional survey design which included the self-
completion of an anonymous questionnaire. Upon verbal consent 
being given, participants aged 18 years and above were provided with 
a questionnaire by the clinic nursing staff, which was to be completed 
at the end of the pre-anaesthetics consultation. The clinics were run 
either by an anaesthetic consultant, or by a qualified GP anaesthetist, 
and was set in a New South Wales based regional pre-admissions 
anaesthetics clinic.

Potential participants presented to the pre-admissions anaesthetics 
clinic for a wide range of elective surgical procedures, including; 
ophthalmic, Ear/Nose/Throat (ENT), orthopaedic, and general 
surgical procedures. The anonymous questionnaire comprised three 
components. The first component gathered demographic information. 
The second component included the following three validated health 
literacy questions, [16,17] which were rated on a 5-point Likert scale:

• How often do you have someone help you read hospital materials? 
(5 = ‘Never’; 4 = ‘Occasionally’; 3 = ‘Sometimes’; 2 = ‘Often’; 1 = 
‘Always’).

• How confident are you filling out medical forms by yourself? (5 = 
‘Extremely’; 4 = ‘Quite a Bit’; 3 = ‘Somewhat’; 2 = ‘A Little Bit’; 1 
= ‘Not At All’).

• How often do you have problems learning about your medical 
condition because of difficulty understanding written information? 
(5 = ‘Never’; 4 = ‘Occasionally’; 3 = ‘Sometimes’; 2 = ‘Often’; 1 = 
‘Always’).

These three questions were chosen based on a previously validated 
system for stratifying health literacy in an efficient and rapid manner. 
[17] In order to analyse health literacy in this patient population, 
participants were stratified into either adequate or inadequate/
marginal health literacy. Those participants with a response of 
‘Somewhat’ or ‘Sometimes’ (correlating with a Likert score of 3) and 
below were deemed to have either inadequate or marginal health 
literacy. Deficiency in one or more of the three questions was deemed 
sufficient to classify patients as having overall inadequate or marginal 
health literacy. Those above this cut-off for all three questions were 
deemed to have adequate health literacy.

The third component of the questionnaire included seven questions 
about the patient’s comprehension of information provided during 
the pre-anaesthetics consultation, which have not been previously 
validated. They included a range of questions about health information, 
which is commonly discussed during pre-anaesthetic consultations. 
Responses to the following seven questions were categorised via three 
responses; yes, no, and unsure:

• Do you know what operation or procedure you are having? (Yes, 

No or Unsure).
• Do you understand why you are having the operation or 

procedure? (Yes, No or Unsure).
• Do you understand the potential complications of your operation 

or procedure? (Yes, No or Unsure).
• Do you understand the potential complications of the anaesthesia? 

(Yes, No or Unsure).
• Do you understand where you will be after your operation or 

procedure? (Yes, No or Unsure).
• Do you know what to expect after you wake up? (Yes, No or 

Unsure).
• Was there one or more times during your time with the doctor 

where you were not sure of what he was saying? (Yes or No).

To score patient comprehension, the results of this third component 
of the anonymous questionnaire were tabulated and a score out of 
seven given. A score of 1 was given for each affirmative response for 
the first six questions. For the final question, a score of 1 was given if 
the patient understood the anaesthetist throughout the entirety of the 
consultation. A patient with a total score of ≥6 was deemed to have 
adequate comprehension of the consultation, whereas any patient 
with a total score <6 was deemed to have inadequate comprehension. 
This measure of patient comprehension was devised for this study, and 
is not based on any previously validated tools. Consequently, this is an 
exploratory study and the scoring system for comprehension will need 
validation in the future. Descriptive statistics were used to analyse the 
data. Associations between variables were analysed using chi-square 
analysis. [18] The level of significance was set at p < 0.05.

Results
Patient Characteristics
A total of 51 responses were received from study participants between 
February and April 2014, with all received questionnaires completed 
in a satisfactory manner. The mean age of the participants was 64.8 ± 
13.6 years, with the ages ranging from 18 to 84 years. In the majority of 
cases, participants were from either the category “had completed high 
school” or “had not finished ”, and 61% of the participants were not in 
the labour force. (Table 1)

Health Literacy and Patient Comprehension
Of the total participants, 76% (n = 39) were deemed to have adequate 
health literacy, as compared to 24% (n = 12) with inadequate/marginal 
health literacy. In addition, the majority of the participants (n = 43; 
84%) had adequate comprehension scores of the consultation, rather 
than inadequate comprehension scores (n = 8; 16%). When the 
comprehension scores are viewed within each health literacy grouping, 
42% (n = 5) of those with inadequate/marginal health literacy also had 
inadequate comprehension. The proportion of those with inadequate 
comprehension was less amongst those with adequate health literacy 
(n = 3; 8%). These statistics are reflected in figure 1. 

Analysis
Chi-square analysis demonstrated that there was a statistical 
difference between the two groupings of health literacy in relation to 
their comprehension of the anaesthetics consultation (p = <0.01). Chi-
square analysis was also performed in regards to employment status 
(employed vs. unemployed/not in labour force) and education level 
attained (education of High School or lower vs. education beyond High 
School). These groupings were used due to the low level of participants 
in some groups. There was no statistically significant difference 
between the previously stated health literacy groups in regards to both 
level of education attained (p = 0.356) and employment status (p = 
0.494) at the time. 

Discussion
The issue of patient comprehension in the delivery of information 
regarding the pre-admissions anaesthetic consultations and 
procedural risks cannot be understated. Without the ability to correctly 
understand and interpret both verbal and written information patients 
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will be unable to provide accurate consent to their procedure, and they 
will also be at risk of poor health outcomes because they may have 
misunderstood important information regarding their procedures. If 
we could identify this at-risk patient group by using a quick and cheap 
assessment of health literacy, additional resources and techniques 
could be utilised to improve patient understanding that would 
otherwise be absent in the standard pre-admissions anaesthetic 
consultation. Upon analysis of the data, a significant difference was 
found between the health literacy groups in terms of comprehension 
of the pre-anaesthetics consultation.

The findings of patient comprehension in the pre-admissions 
anaesthetics consultation mirror that of a number of other studies. 
Similar findings by Kadakia [15] and Wallace [19] show that a 
lower level of health literacy can place patients at risk of poor 
comprehension. This can and has been used as a predictor for patients 
at risk of misinterpreting health care information. For example, the 
study by Kadakia [15] examined comprehension and health literacy 
in an orthopaedic trauma patient population. They used the same 
questions by Chew et al. [16] to delineate patients into inadequate and 
adequate health literacy, and then tested patient comprehension and 
knowledge of their procedure. They found a significant link between 
poor health literacy and poor patient comprehension and retention 
of information about their procedure. However they also found that 
patient comprehension depended on educational level, which was not 
replicated in this study. This may have been due to the larger sample 
size of the Kadakia study. However, their suggestion of an increased 
focus on patient communication by medical staff can also be applied in 
the pre-anaesthetics consultation.

Predicting Patient Comprehension
Since this study demonstrated that health literacy can have an impact 
on overall patient comprehension, it could be recommended that 

Variable Category Number of 
Participants (%)

Gender Male
Female

30 (59%)
21 (41%)

Level of 
Education 
Attained

Did Not Complete High School
Completed High School
Diploma or Advanced Degree
Bachelor Degree and Above

10 (20%)
28 (55%)
6 (12%)
7 (14%)

Employment Not in Labour Force
Unemployed
Employed

31 (61%)
6 (12%)
14 (27%)

Table 1:  Participant Characteristics

screening of health literacy should be an important addition to pre-
anaesthetic clinic consultations. Doing so would help to identify those 
patients at greatest risk of poor comprehension and would allow for 
the delivery of information, which was targeted toward individual 
patient needs. The anaesthetists in this study could then have improved 
patient comprehension by employing a variety of techniques. These 
could include using simple and easy to understand language and by 
speaking slowly, [20] asking patients to repeat back basic information 
[21], and by having a longer consultation time. [22]

One component that this study did not explore was the effect that 
supplementary information can have on further improving patient 
comprehension. In theory patient leaflets should be a very useful tool 
in assisting patients with comprehension of their medical procedure 
and management of their condition, before and after their procedure. 
However, many patient information leaflets are written at levels in 
excess of the mean patient literacy, [23] often including too much 
information, which may be irrelevant to the patients’ needs. [24] 
Information provided to patients during these education sessions, 
should therefore be aimed at an appropriate level for the target 
audience.  Furthermore, using culturally appropriate images that are 
linked to either spoken or written information can also be additional 
useful strategies to help improve patient retention and comprehension 
of health information provided during consultations. [25]

Limitations and Future Research
The nature of the current study resulted in a small sample size, without 
the assumed entirety of patients presenting to the pre-anaesthetics 
clinic being sampled. This small sample size limits the statistical 
power of the study. It is also possible that some of the non-significant 
differences may trend towards significance with a larger sample size. 
Due to the study being an anonymous survey, it would be speculative 
to estimate patient uptake of surveys. In addition, those patients with 
poor health literacy and/or patient comprehension may not have 
attempted to complete the questionnaire. This introduces a level 
of selection bias towards those with higher levels of health literacy, 
something that could be potentially avoided if it was a compulsory part 
of the pre-anaesthetics consultation workup. In addition, assistance 
could be provided to these patients in completing the survey after 
their consultation. The exploratory nature of the study, as well as the 
use of a scoring system for comprehension that has not been validated, 
also limit this study. In particular, validation of the scoring criteria for 
comprehension would be vital. Furthermore, measurements of both 
inter-rater and intra-rater reliability were not performed.

There were also a number of confounding factors, which need to 
be considered as part of the current study. For instance, different 
anaesthetists were involved throughout the duration of the study. As 
a result this study was unable to allow for the potential differences 
in information delivery from each of these health professionals. It 
is also feasible that word of mouth from the study may have led to 
the anaesthetists themselves changing their approach to information 
delivery. Additionally, due to the variety of surgical specialties and 
procedures that were included, it is possible that the complexity of 
the procedure would have influenced the patient’s comprehension. 
In light of this variety in the delivery of information, perhaps future 
inclusion of a patients’ overall satisfaction with the delivery of health 
information would be beneficial, as well as the anaesthetists overall 
impression of the patient’s level of health literacy and comprehension 
of the consultation.

Language could be seen as another confounding factor and barrier 
to comprehension of the anaesthetic process. In fact, this could also 
have led to some patients declining to enter the study itself. This could 
be avoided in future studies by either excluding patients from a Non-
English Speaking Background (NESB), or utilising this as an additional 
demographic data for future analysis. The patient’s postcode and socio-
economic status could also have a profound effect on health literacy 
and patient comprehension, and were not assessed in this study. 

Figure 1:  Associations of Health Literacy with Patient Comprehension
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In terms of the patient understanding the anaesthetist, perhaps a 
qualitative component could be included in future studies. From this, 
we could further investigate barriers and facilitators, which may have 
impacted upon the patient’s ability to understand their anaesthetist. 
Moreover, future studies could also assess patient recall regarding 
important information imparted to them as part of the consultation. 
An additional component that should be included in future analysis 
is the proportion of patients who returned surveys out of the entire 
population presenting to the pre-anaesthetics clinic. 

The results of this study warrant further research, potentially by 
addressing the limitations addressed above. This would include a 
larger sample population size, over a longer period of time, and 
should potentially include multiple sites. In addition, developing a 
validated scoring of comprehension would be beneficial in future 
analysis. By increasing the sample size and including a validated score 
of comprehension, stronger statistical analysis could be performed. A 
study of this kind could be replicated in a variety of areas of medicine 
where comprehension of risks and complications is needed. 

Conclusion
The results of this study suggest that screening for at-risk patients prior 
to attending a pre-admissions anaesthetic clinic may be beneficial in 
identifying patients with poor health literacy. Such individuals could 
have information tailored to maximise comprehension of the pre-
admission anaesthetic consultation. Further research in these areas is 
warranted.  

Acknowledgements
The author would like to thank both Dr Judy Mullan and Dr Timothy 
Billington from the University of Wollongong Graduate School of 
Medicine for their support and advice for the duration of this project.

Conflict of interest
None declared.

Correspondence
M Russell: mr828@uowmail.edu.au

scheduled surgery – contents and patient satisfaction. Patient Educ Couns. 2013; 90:367-
71.
[15] Kadakia RJ, Tsahakis JM, Issar NM, Archer KR, Jahangir AA, Sethi MK, Obremskey WT, 
Mir HR. Health literacy in an orthopaedic trauma patient population: a cross-sectional 
survey of patient comprehension. J Orthop Trauma. 2013; 27:467-71. 
[16] Chew LD, Bradley KA, Boyko EJ. Brief questions to identify patients with inadequate 
health literacy. Fam Med. 2004; 36(8):588-94.  
[17] Chew LD, Griffin JM, Partin MR, Noorbaloochi S, Grill JP, Snyder A, Bradley KA, Nugent 
SM, Baines AD, VanRyn M. Validation of screening questions for limited health literacy in a 
large VA outpatient population. J Gen Intern Med. 2008; 23(5): 561-6.
[18] Preacher, KJ. Calculation for the chi-square test: an interactive calculation tool for chi-
square tests of goodness of fit and independence [Computer Software]. [updated 2001 
Apr; cited 2014 Apr 4]. Available from: http://www.quantpsy.org
[19] Wallace LS, Cassada DC, Rogers ES, Freeman MB, Grandas OH, Stevens SL, Goldman 
MH. Can screening items identify surgery patients at risk of limited health literacy? J Surg 
Res. 2007; 140(2):208-13.
[20] Safeer RS, Keenan J. Health literacy: the gap between physicians and patients. Am Fam 
Physician. 2005; 72(3):463-8.
[21] Schenker Y, Fernandez A, Sudore R, Shillinger D. Interventions to improve patient 
comprehension in informed consent for medical and surgical procedures: a systematic 
review. Med Decis Making. 2011; 31:151-73. 
[22] Fink AS, Prochazka AV, Henderson WG, Bartenfeld D, Nyirenda C, Webb A, Berger 
DH, Itani K, Whitehill T, Edwards J, Wilson M, Karsonovich C, Parmelee P. Predictors of 
comprehension during surgical informed consent. J Am Coll Surg. 2010; 210(6):919-26.
[23] Cronin M, O’Hanlon S, O’Connor M. Readability level of patient information leaflets for 
older people. Ir J Med Sci. 2011; 180:139-42.
[24] Rajasundaram R, Phillips S, Clay NR. Information leaflet used in out-patient clinics: 
A survey of attitude and understanding of the user. Int J Health Care Qual Assur. 2006; 
19(7):575-9.
[25] Houts PS, Doak CC, Doak LG, Loscalzo MJ. The role of pictures in improving health 
communication: A review of research on attention, comprehension, recall and adherence. 
Patient Educ Couns 2006; 61:173-90.

[1] World Health Organisation. Track 2: Health literacy and health behaviour [Internet]. 
2009 [cited 2014 Apr 4]. Available from: http://www.who.int/healthpromotion/
conferences/7gchp/track2/en/
[2] Australian Bureau of Statistics. Health literacy, Australia, 2006 [Internet]. [updated 2008 
Jun 25; cited 2014 Apr 4]. Available from: http://www.abs.gov.au/AUSSTATS/abs@.nsf/
Latestproducts/4233.0Main%20Features22006?opendocument&tabname=Summary&pro
dno=4233.0&issue=2006&num=&view=
[3] DeWalt DA, Berkman ND, Sheridan S, Lohr KN, Pignone MP. Literacy and health 
outcomes: a systematic review of the literature. J Gen Intern Med. 2004; 19:1228-39.
[4] Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health literacy and 
health outcomes: an updated systematic review.  Ann Intern Med. 2011; 155:97-107.
[5] Makaryus AN, Friedman EA. Patients’ understanding of their treatment plans and 
diagnosis at discharge. Mayo Clin Proc. 2005; 80(8):991-4.
[6] Davis TC, Wolf MS, Bass III PF, Thompsom JA, Tilson HH, Neuberger M, Parker RM. 
Literacy and misunderstanding prescription drug labels. Ann Intern Med. 2006; 145:887-94.
[7] Bennett IM, Chen J, Soroui JS, White S. The contribution of health literacy to disparities 
in self-rated health status and preventative health behaviors in older adults. Ann Fam Med. 
2009; 7:204-11.
[8] Baker DW, Wolf MS, Feinglass J, Thompson JA, Gazmararian JA, Huang J. Health literacy 
and mortality among elderly persons. Arch Intern Med. 2007; 167(14): 1503-9. 
[9] Baker DW, Wolf MS, Feinglass J, Thompson JA. Health literacy, cognitive abilities, and 
mortality among elderly persons. J Gen Intern Med. 2008; 26(6):723-6.
[10] NSW Department of Health. Pre-procedure preparation toolkit [Internet]. 2007 Nov 2 
[updated 2012 Nov 2; cited 2014 Apr 4]. Available from: http://www0.health.nsw.gov.au/
policies/gl/2007/GL2007_018.html
[11] O’Conner DB, Cotter M, Treacy O, Owens T, McShane A, Mehigan D, Sheehan SJ, Barry 
MC. An anaesthetic pre-operative assessment clinic reduces pre-operative inpatient stay in 
patients requiring vascular surgery. Ir J Med Sci. 2011; 180:649-53.  
[12] Ferschi MB, Tung A, Sweitzer B, Huo D, Glick DB. Preoperative clinic visits reduce 
operating room cancellations and delays. Anesthesiology. 2005; 103:855-9.
[13] Stern C, Lockwood C. Knowledge retention from preoperative patient information. Int 
J Evid Based Healthc. 2005; 3:45-63.
[14] Puro H, Pakarinen P, Korttila K, Tallgren M. Verbal information about anesthesia before 

References




