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Risks associated with low functional health literacy
in an Australian population

Robert J Adams, Sarah L Appleton, Catherine L Hill, Mark Dodd, Christopher Findlay and David H Wilson

ealth literacy, which enables
patients to understand and to act in
their own interest, has been
described as “a neglected, final pathway to
high-quality health care”.! Functional health
literacy (FHL), a more limited concept,
involves the ability to read, calculate and act
on oral and written information in health
care settings.! Studies (predominantly from
the United States) have shown that limited
FHL is associated with premature mortality,
higher health care costs, adverse health out-
comes, lower health status, less frequent
preventive health behaviour and less active
self-management of chronic conditions.*>
With increasing demands being made of
people to maintain their own health and
manage their own chronic conditions, com-
petency to participate in decisions is a critical
clinical and policy issue. The National Health
and Hospitals Reform Commission identified
improving health literacy as a national health
reform direction for Australia.* However,
there are few population data on health
literacy in Australia to estimate the magni-
tude of this task. Studies are limited by the
complexity of the tools used® or by low
response rates.” Recently, well validated
screening tools have become available that
reduce the time required to assess FHL (a
limitation of previous instruments7); one
such tool is the Newest Vital Sign (NVS).®
We aimed to measure the level of FHL in a
representative population sample of adult
Australians using the NVS and explore its
associations with health status and socio-
demographic variables.

METHODS

Data were obtained from the South Austral-
ian Health Omnibus Survey (SAHOS) dur-
ing September and October 2008. Within
each Australian Bureau of Statistics collector
district, a random starting point was
selected and 10 households were sampled
using a fixed skip interval. In a non-replace-
ment sample, one adult aged 15 years or
older, whose birthday was next, was
selected for interview in their home by
trained health interviewers. The SAHOS
methodology has been described in detail
elsewhere

Respondents completed the NVS as a
measure of FHL. The NVS is a screening
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ABSTRACT

Objective: To measure the level of functional health literacy (FHL) in an Australian
population, and to explore the level of risk associated with level of FHL.

Design, setting and participants: Cross-sectional, random population survey
administered to 2824 South Australians aged = 15 years, September — October 2008.

Main outcome measures: Newest Vital Sign as a measure of FHL, self-reported general
health status, and use of health services.

Results: 24% of respondents were at risk of limited FHL, and 21% had a high likelihood
of inadequate FHL,; this increased with age (= 65 years, 50% v 25-44 years, 11%).

In multiple logistic regression models, a high likelihood of inadequate FHL was
significantly more common among those with lower education (left school < 15 years of
age, odds ratio [OR], 8.1; 95% Cl, 4.8-13.6); with lower annual income (< $20 000, OR, 4.1;
95% Cl, 2.3-7.4); who were born in countries other than Australia, New Zealand, the
United Kingdom and Ireland; and with poorer health status (OR, 1.6; 95% Cl, 1.2-2.2).
Inadequate FHL was significantly less common among females (OR, 0.6; 95% Cl, 0.5-0.8).
People with inadequate or at-risk FHL were significantly more likely to report having
diabetes, cardiac disease or stroke, and significantly less likely to have recently attended
a doctor. Respondents aged = 65 years with inadequate FHL were more likely to have
been admitted to hospital (OR, 2.2; 95% Cl, 1.1-4.5).

Conclusion: Many Australians are likely to have limited health literacy, and this is a risk
to effective health care delivery and health improvement across the community.
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1 The Newest Vital Sign®

The Newest Vital Sign (NVS) is a screening tool Nutrition Facts

to identify people at risk of limited functional Serving Size 1/2 cup
health literacy. It can be administered in 3 Servings per container 4
minutes. The NVS is based on a nutrition label

from an ice cream container (see right). People Amount per serving

are given the label to read and then asked to Calories 250 Fat Cal 120
answer six questions about their interpretation "

and how they would use the information on the oV
label. The six questions relate to the number of Total Fat 13g 20%
calories that would be consumed if someone Sat Fat 9g 40%
ate the entire container; the proportions of Cholesterol 28mg 12%
carbohydrate and saturated fat contained in Sodium 55mg 2%
different amounts of ice cream; the amount of Total Carbohydrate 30g 12%
ice cream in one serving; and whether the Dietary Fiber 2g

product is safe for a person with certain Sugars 23g

allergies. Protein 4g 8%

The NVS assesses reading and numeracy skills,
as these are both considered important in
“dealling] with today’s health care system” 8
Also important is document literacy, which the
NVS tests by asking about the saturated fat in
one serving and how not eating this will affect
a person’s daily diet.

* Percent Daily Values (DV) are based on a 2,000
calorie diet. Your daily values may be higher or
lower depending on your calorie needs.
Ingredients: Cream, Skim Milk, Liquid Sugar,
Water, Egg Yolks, Brown Sugar, Milkfat, Peanut
Oil, Sugar, Butter, Salt, Carrageenan, Vanilla
Extract.

Figure reproduced with permission from Weiss et al,® courtesy of Annals of Family Medicine Inc. .
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tool developed specifically for use in pri-
mary care (Box 1).! Compared with the
most commonly used health literacy
instrument, the Test of Functional Health
Literacy in Adults (TOFHLA),'™ the NVS
has high sensitivity for detecting limited
FHL,"! beyond that of education and age
alone.® Compared with the TOFHLA, the
specificity of the NVS may produce over-
estimates of limited FHL."® The NVS is
scored out of 6, with a score of 4-6 almost
always indicating adequate FHL (described
as “adequate” in this article), 2-3 indicat-
ing the possibility of limited FHL (“at
risk”), and 0-1 indicating a high likeli-
hood (50% or greater) of limited FHL
(“inadequate”).®

General health status was assessed by
asking respondents to rate their general
health on a five-point scale, from excellent
to poor. Single-item measures have demon-
strated good reproducibility, reliability, and
strong concurrent and discriminant scale
performance with an established health
status measure (the 12-item Short Form
Health Survey).'* Respondents were asked
what health services they had accessed in
the previous 12 months, and whether a
doctor had diagnosed them with any of
nine specified chronic conditions. Demo-
graphic data collected included sex, educa-
tion level, employment status, household
income, country of birth and area of resi-
dence (metropolitan or regional).

The questionnaire and methodology for
this survey was approved by the South
Australian Department of Health Human
Research Ethics Committee.

Statistical analysis

Data were analysed using SPSS version
15.0 (SPSS Inc, Chicago, Ill, USA) and
weighted to the individuals probability of
selection and to Australian Bureau of Statis-
tics population estimates.'? Bivariate asso-
ciations of FHL with demographics,
chronic conditions and health service use
were determined using the % test. Multiple
logistic regression models were developed
for outcome variables of inadequate FHL
compared with those with adequate FHL,
and also for adequate FHL compared with
those either at-risk or with inadequate FHL
(NVS score, 0-3).

RESULTS

The 2008 SAOHS population sample com-
prised 2824 respondents from 4614 house-
holds contacted (61.2% participation rate),
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2 Prevalence of participants within functional health literacy categories among
different demographic groups and multiple logistic regression models for
comparison of inadequate* with adequate® functional health literacy

Functional health literacy Inadequate v
adequate, odds

Demographic No. Adequate Atrisk Inadequate ratio (95% ClI)
Age group
15-24 years 471 55% 31% 13% Reference
25-44 years 928 69% 19% 1% 1.6 (0.9-2.8)
45-64 years 900 59% 23% 18% 2.8(1.6-4.9)
=65 years 525 22% 28% 50% 12.4 (6.6-23.2)
Sex
Male 1383 54% 24% 22% Reference
Female 1440 56% 25% 20% 0.6 (0.5-0.8)
Residence area
Metropolitan 2158 58% 22% 20% Reference
Regional 667 46% 30% 24% 1.3(0.96-1.7)
Highest qualification
Bachelor degree or higher 514 80% 13% 8% Reference
Trade/diploma 1018 59% 24% 17% 2.4(1.5-3.7)
Left school > 15 years, still studying 147 61% 29% 10% 1.6 (0.8-3.4)
Left school > 15 years 652 46% 31% 23% 5.0(3.2-8.1)
Left school <15 years 342 24% 23% 53% 8.1 (4.8-13.6)
Still at school 150 45% 33% 22% 7.1(3.3-14.9)
Annual income
>$100000 506 81% 14% 5% Reference
$50000-100000 780 68% 24% 9% 1.2(0.7-2.0)
$20000-49 999 609 41% 31% 28% 2.9(1.8-4.9)
<$20000 342 25% 24% 46% 4.1(2.3-7.4)
Not stated 587 47% 24% 29% 4.6(2.8-7.6)
Cohabitation
Married/de facto 1767 58% 23% 19% Reference
Divorced/separated 388 40% 24% 36% 1.0(0.7-1.4)
Never partnered 670 57% 27% 16% 1.0(0.7-1.5)
Region of birth
Australia/New Zealand 2132 59% 24% 18% Reference
United Kingdom/Ireland 298 56% 24% 21% 0.7 (0.5-1.1)
Europe 172 31% 22% 47% 4.0(2.4-6.4)
Africa 44 36% 30% 34% 4.2(1.9-9.4)
Asia 154 38% 29% 33% 7.4(4.4-12.4)
Other 24 38% 38% 25% 3.6(0.9-15.2)
General health status
Excellent — very good 1252 62% 22% 17% Reference
Good 987 54% 26% 20% 1.0 (0.8-1.4)
Fair-poor 584 42% 26% 32% 1.6(1.2-2.2)
Private health insurance
Yes 1620 64% 21% 15% Reference
No 1148 44% 28% 28% 1.8(1.4-2.3)

Numbers and percentages may not add to n or 100%, respectively, as data are weighted.
*Inadequate: Newest Vital Sign score, 0-1. T Adequate: Newest Vital Sign score, 4-6. *
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3 Prevalence of chronic conditions by functional health literacy levels and
adjusted odds ratios* for inadequate or at-risk levels' of functional health
literacy associated with these conditions, by age group

Functional health literacy

Condition by Inadequate or at risk,
age group No. Adequate Atrisk Inadequate adjusted odds ratio (95% ClI)
Diabetes 217 33% 26% 41% 1.9 (1.4-2.6)
<64 years 123 46% 28% 26% 2.0(1.4-2.8)
=65 years 94 16% 25% 56% 1.7 (0.91-3.0)
Heart attack/angina 139 23% 27% 50% 2.2(1.4-3.3)
<64 years 50 44% 38% 18% 2.0(1.2-3.6)
=65 years 89 1% 21% 67% 2.5(1.3-5.1)
Stroke 55 13% 31% 56% 3.9(1.79.0)
<64 years 14 36% 43% 21% 2.9 (0.98-8.7)
=65 years 41 5% 24% 71% 6.9 (1.5-31.8)
Hypertension 463 44% 26% 30% 0.9(0.7-1.2)
<64 years 254 61% 24% 15% 1.1(0.8-1.4)
=65 years 207 25% 27% 48% 0.8 (0.5-1.2)
Arthritis 561 41% 29% 30% 1.2 (0.98-1.5)

< 64 years 308 57% 29% 14% 1.3(1.02-1.7)
=65 years 253 21% 29% 50% 1.1(0.7-1.7)
Asthma 550 60% 25% 15% 0.9 (0.7-1.1)
<64 years 478 64% 25% 1% 1.0(0.8-1.2)
=65 years 72 25% 28% 47% 0.8 (0.5-1.5)
Cancer 166 39% 28% 33% 1.1 (0.8-1.6)
<64 years 79 59% 23% 18% 1.1(0.7-1.8)
=65 years 87 20% 32% 48% 1.2(0.7-2.0)
Depression 443 58% 23% 19% 1.0(0.8-1.3)
<64 years 380 63% 22% 15% 0.96(0.8-1.2)
=65 years 63 22% 33% 44% 0.98 (0.5-1.8)
Numbers and percentages may not add to n or 100%, respectively, as data are weighted.

*Adjusted for age, sex, income and education. T Newest Vital Sign score, 0-3. *

and the sociodemographic distribution of
participants corresponded to SA population
estimates. '’

Of the 2824 participants, 1358 (48.1%)
were male and 2158 (76.4%) resided in the
metropolitan area of Adelaide. Almost a
quarter (24.0%) were at risk of limited FHL,
and 21.0% had a high likelihood of inade-
quate FHL. Inadequate and at-risk FHL
were associated with increasing age and
markers of social disadvantage (Box 2).
However, less than adequate FHL was found
in around 20% of those reporting an annual
income of greater than $100 000 or a bach-
elor degree and higher. Respondents with
self-reported fair or poor general health
were twice as likely to have inadequate FHL
as those reporting very good or excellent
health (31.8% v 16.9%).

In multivariable analyses, inadequate FHL
was significantly associated with older age,
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lower education, lower income, being born
outside Australia, New Zealand, the United
Kingdom and Ireland, and poorer health
status (Box 2).

When data were analysed by age group
(64 years and younger, and 65 years and
older), similar associations were seen across
age groups, except that inadequate FHL was
more common among respondents younger
than 65 years who were resident outside
metropolitan areas. Similar associations
were seen when adequate health literacy was
compared with at-risk and inadequate FHL
(data not shown).

Among respondents aged 65 years and
over, limited FHL was more common in
those with chronic conditions, although the
strength of the adjusted associations with
individual chronic conditions was similar
across age groups. In adjusted models, inad-
equate or at-risk FHL was significantly asso-

ciated with diabetes, ischaemic heart disease
and stroke in both age groups and in arthritis
among those younger than 65 years (Box 3).

Reported use of health care services varied
with health literacy. Participants with inad-
equate or at-risk FHL had more hospital
admissions and less use of services in the
community, and these associations were
stronger among those younger than 65 years
(Box 4). Respondents aged 65 years and
over with inadequate FHL were significantly
more likely to report being hospitalised in
the previous 12 months (odds ratio, 2.2;
95% CI, 1.1-4.5).

DISCUSSION

Limited FHL is common among adults in
SA, and is associated with lower health
status. Consistent with other reports, risk of
limited FHL was more prevalent among
people with significant chronic conditions
such as diabetes, heart disease and stroke. '
Younger individuals at risk of limited FHL
were less likely to report visiting a range of
health care providers, including general
practitioners. The widespread distribution
of risk of less than adequate FHL across
socioeconomic groups emphasises that lim-
ited FHL is unlikely to be a proxy measure
of social disadvantage. Compared with the
highest category of income and education,
each group showed an increased risk of
limited FHL. However, even among those
with a bachelor degree or higher, around
20% were at risk of limited FHL.

Using educational level will misclassify a
substantial proportion of people as health
literate or illiterate.'*>° Clinicians are unable
to correctly identify those with limited
FHL,'* so some form of assessment is
required in clinical practice. The NVS is
quick to administer and is acceptable to
patients, with over 98% of participants in one
study agreeing to undergo assessment during
a routine primary care visit.!” Patients with
limited health literacy are less likely to ask
clinicians questions,16 and most health edu-
cation information is too complex for patients
to understand.! Knowledge of the scope of
limited health literacy can lead clinicians to
adjust their communication styles to meet the
needs of patients and carers.” Specifically
tailoring communication for those with poor
health literacy has been shown to improve
outcomes among patients with diabetes.!”
Explicitly including health literacy education
in the design of chronic disease self-manage-
ment programs may be an effective means of
improving the outcomes achieved by such
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programs and minimising social inequalities
in health outcomes.'®

The reason why some overseas-born
groups are at risk of low FHL may relate to
English competency, but may also be
affected by several other cultural or eco-
nomic issues, and it would be premature to
assume language is the only factor of import-
ance. These groups may merit further study.

Although our survey only included
households with telephones, 97% of house-
holds have telephones'® and the demo-
graphic characteristics were representative
of the overall SA population profile," so the
extent of any bias is likely to be small.

We do not know from our study the
extent to which the risk of limited FHL is
associated with less knowledge of chronic
conditions or with unhealthy lifestyle behav-
iours. How individuals process and contex-
tualise information will vary, and people can
have a greater understanding of an issue
than a health literacy test result might sug-
gest. Similarly, people’s behaviour will reflect
a wider range of influences, both good and
ill, than can be measured by a brief screening
test. However, it is clear from our data and
other studies that results of FHL tests reflect
the risk of having a chronic disease and the
outcomes of those conditions.'”

It is known that a small number of health
behaviours account for up to 78% of the
variance in the apparent risk of a serious
chronic disease.?® Yet, as noted in a recent
commentary, in moving from “knowledge of
what most matters to health to the power of
its application . .. we have miles to go before
we sleep”.?” Other commentators have sug-
gested that there is value in conceptualising
health literacy as more than a risk factor
requiring assessment and management in
clinical care to also include the notion of
health literacy as a personal asset,?'*?
“focused on the development of skills and
capacities intended to enable people to exert
greater control over their health and the
factors that shape health”.*! This takes
health literacy beyond health-related read-
ing and numeracy skills into the field of
preventive health as a “resource for daily
living” outside health care settings,”> and
thus may be better characterised as health
competency.** We propose that health com-
petency is a process that, in either clinical or
everyday settings, involves patients:

e recognising an issue or problem as per-
sonally relevant;
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4 Health service use in previous 12 months within levels of functional health
literacy overall and age stratified and adjusted odds ratios* for association of
inadequate or at-risk functional health literacy’ with health service use, by age

group

Functional health literacy

Inadequate or at

Health service use, Adequate  Atrisk Inadequate risk, adjusted odds
by age group No. (n=1551) (n=681) (n=592) ratio (95% ClI)
Primary care provider 2498 89% 89% 85% 0.6 (0.4-0.7)
<64 years 1992 89% 86% 77% 0.5(0.4-0.7)
=65 years 506 97% 97% 96% 0.9 (0.3-2.8)
Specialist not in a hospital 696 25% 23% 26% 0.8 (0.7-1.02)
<64 years 496 24% 17% 19% 0.8 (0.6-0.9¢)
=65 years 200 39% 44% 35% 1.1(0.7-1.7)
Hospital clinic* 638 22% 22% 25% 0.8 (0.6-0.97)
<64 years 478 21% 19% 21% 0.8 (0.6-0.96)
=65 years 160 31% 30% 31% 0.8 (0.5-1.4)
Hospital stay = 1 night 389 13% 13% 17% 0.9(0.7-1.2)
<64 years 290 13% 12% 14% 0.8 (0.6-1.03)
=65 years 99 14% 17% 22% 1.7 (0.9-3.1)
Dentist 1305 51% 46% 35% 0.9 (0.7-1.02)
<64 years 1082 50% 44% 39% 0.9 (0.7-1.1)
=65 years 222 59% 51% 30% 0.6 (0.4-0.99)
Psychologist 15 5% 3% 2% 0.6 (0.4-0.95)
<64 years 110 6% 4% 3% 0.6 (0.4-0.97)
=65 years 5 2% 1% 1% —
Physiotherapist 463 19% 14% 1% 0.8 (0.6-0.96)
<64 years 382 19% 14% 9% 0.7 (0.6-0.96)
=65 years 81 19% 17% 13% 0.8 (0.5-1.5)
Chiropractor 421 18% 13% 8% 0.7 (0.5-0.8)
<64 years 365 19% 13% 7% 0.6 (0.5-0.8)
=65 years 56 1% 14% 8% 1.2(0.6-2.4)

Numbers and percentages may not add to n or 100%, respectively, as data are weighted.

— =inadequate numbers.

* Adjusted for age, sex, income, education and private health insurance. T Newest Vital Sign score, 0-3.

fIncludes outpatient, allied health and specialist clinics.

e accepting that the issue exists and
requires decisions to be made and some
form of action taken;

e seeking out and critically evaluating
information;

e undertaking actions with regard to the
issue in light of knowledge gained; and

e personalising the issue by monitoring the
effects or outcomes over time.

Such conceptualisation involves personal
skills and competencies, attitudes, motiva-
tion and the inclination to act with regard to
health, and recognises these may be context-
specific to situations, health conditions, and
modes of social or clinical interaction. As a
personal asset, health literacy so defined

acknowledges individuals’ social and cul-
tural contexts and calls for engagement in
social action for health and participation in
altered social norms that can enable action
on the social determinants of health.?! Tt
suggests an expanded role for the health
system: patient education, improving the
parameters of the health care interaction and
facilitating navigation through an often laby-
rinthine health system, and fostering devel-
opment in schools, adult learning and
community development programs.!

There is, however, little empirical research
evaluating the “asset” concept. This relates to a
lack of consensus definition of health
literacy"#'#* and a lack of well developed
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instruments that can measure a broader notion
of health literacy as “a distinct concept, rather
than a derivative concept from literacy and
numeracy skills”.?! The NVS, like the
TOFHLA,'' measures reading, interpretation
skills and the ability to use numbers, rather
than all aspects of health literacy.*"** Its brev-
ity permits use in clinical settings and popula-
tion surveys with acceptable responder
burden, but at the potential risk of overesti-
mating limited health literacy when compared
with the TOFHLA. However, our estimates of
limited FHL are similar to those obtained by
other Australian surveys using much more
comprehensive instruments.” It has been sug-
gested that none of the current FHL instru-
ments are ideal, nor do they capture all the
aspects of the definitions of health literacy or
competency*"**** The recently developed
Swiss Health Literacy Survey comprehensively
measures competencies beyond basic health-
related reading skills in an attempt to align
with expanded definitions and conceptual
models of health literacy.*” Results from more
widespread use of the Swiss Health Literacy
Survey may help further understanding of
health literacy or competency and ascertain
whether there is a need for other measures.**
This understanding will aid further research to
identify how groups with different levels of
health literacy achieve different health out-
comes, and to identify modifiable risk factors
and potential interventions.
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