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Abstract
Purpose Little is known about whether health literacy is associated with affects certain key outcomes in head and neck cancer (HNC)
survivors. We investigated (i) the socio-demographic and clinical profile of health literacy and (ii) associations among between health
literacy and self-management behaviours, health-related quality of life (HRQL) and fear of recurrence (FoR) in HNC survivors.
Methods A population-based survey was conducted in Ireland. Health literacy was assessed using a validated single-item
question. Socio-demographic, clinical and psychosocial outcome variables (FoR, self-management behaviours, HRQL) were
collected. Multivariable linear regression was performed to estimate associations between health literacy and each psychosocial
outcome.
Results Three hundred ninety-five (50%) individuals responded to the survey. Inadequate health literacy was evident among
47% of the sample. In adjusted models, HNC survivors with inadequate health literacy had significantly lower levels of self-
management behaviours in the domains of health-directed behaviour, positive and active engagement in life, self-monitoring and
insight, constructive attitudes and approaches and skills and technique acquisition. Inadequate health literacy was independently
associated with lower functional well-being and HNC disease-specific HRQL. FoR was also significantly higher among those
with inadequate health literacy.
Conclusions HNC survivors with inadequate health literacy have lower levels of self-management behaviours, lower functional
HRQL and increased FoR compared to those with adequate health literacy.
Implications for Cancer Survivors Clinicians, healthcare providers and those developing interventions should consider how
inadequate health literacy among HNC survivors might affect post-treatment outcomes when developing services and providing
support for this group.
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Background

Head and neck cancer (HNC) is the sixth most common can-
cer worldwide with approximately 686,000 new cases diag-
nosed annually [1]. HNC survival has increased [2] with im-
provements in 5-year survival reported in Denmark (49 to
62%) [3], in Ireland (46 to 54%) [4], in the USA for nasopha-
ryngeal cancer (36 to 55%) [5] and in the Netherlands for
hypopharynx cancer (28 to 34%) [6]. A systematic review of
human papillomavirus (HPV)–related HNCs demonstrated a
72% reduction in both head and neck squamous cell carcino-
ma (SCC) and tonsillar SCC specific mortality [7]. Improving
survival is generally a result of treatment advances and in-
creasing use of concurrent chemotherapy and radiation [2];
however, changes in the aetiology of HNC (associated with
increasing human papillomavirus (HPV) positive HNC,
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which usually have better prognosis thanHPV-negative cases)
are also likely to play a part [7, 8].

Treatment for HNC may result in considerable morbidity
with potential consequential challenges such as facial disfig-
urement, speech and breathing impairments and problems eat-
ing and swallowing [9–12]. From a psychosocial perspective,
anxiety, distress and fear of cancer recurrence (FoR) can affect
survivors’ health-related quality of life (HRQL), particularly
after completion of treatment [13, 14].

Self-management is defined as “awareness and active par-
ticipation by the person in their recovery, recuperation and re-
habilitation, to minimise the consequences of treatment, and
promote survival, health and well-being” [15]. Self-
management is particularly important for cancer survivors in
the post-treatment period when they are faced with managing
routine oncology appointments, understanding the signs and
symptoms of potential recurrence of their cancer and regaining
a level of normality in their social roles and routines [16–18].

Improving self-management behaviours can positively af-
fect survivors’ HRQL [19]. Recently systematic reviews of
self-management interventions for cancer patients [20] and
survivors [21] stated that a majority of included studies report
significant improvements in HRQL domains. Improving
HRQL is a specific goal of cancer survivorship care [22] and
is of particular importance in HNC, being identified as a pri-
ority outcome for HNC clinical trials [23]. FoR is also an
important issue among cancer survivors and has been reported
to be higher among HNC survivors compared to other cancer
survivors [24] and has been shown to have negative associa-
tions with HRQL, psychosocial well-being [25], tobacco use
[26], physical and emotional symptoms and alcohol use [27].
Different self-management behaviours in HNC survivors have
also been associated with both lower FoR and higher FoR [19].

Health literacy, defined as having the appropriate skills,
knowledge, understanding and confidence to access, under-
stand, evaluate, use and navigate health and social care informa-
tion and services [28], has been associated with poor health
outcomes generally [29], particularly in chronic conditions
[30–32]. Inadequate health literacy has also recently been iden-
tified as a barrier to adaptive self-management behaviours in
those with long-term chronic conditions [33], although evidence
for whether this holds for cancer appears to be scarce [34].

In cancer, inadequate health literacy is associated with low-
er uptake of cancer screening, a greater likelihood of postop-
erative complications, reduced uptake of prescribed chemo-
therapy, higher information needs and fewer information
seeking behaviour [34]. Furthermore, a small number of stud-
ies have identified an association between poor health literacy
and lower HRQL in cancer patients [35, 36].

To date, two single-site studies investigating health literacy
in HNC patients have been published [37, 38]. Koay et al.
report that in HNC patients currently receiving treatment, poor
health literacy was associated with younger age, higher

distress and low education levels [37]. Nielsen et al., investi-
gating the prevalence of health literacy and its association with
HRQL, report that inadequate health literacy was only associ-
ated with lower social/emotional HRQL [38]. For HNC sur-
vivors, the consequences of treatment may be more onerous
than for (some) other forms of cancer, where many survivors
may have suboptimal health literacy [37]. Indeed, Megwalu
has observed that health literacy among HNC patients is
grossly understudied and that there is a need to examine its
effect on outcomes in this patient group [39].

This study aimed to investigate for the first time in a
population-based sample of HNC survivors (i) the socio-
demographic and clinical profile of health literacy and (ii)
associations between health literacy and HRQL, self-
management behaviours and FoR.

Methods

Setting

In May 2015, a national postal survey was conducted among
HNC survivors in Ireland. In collaboration with the population-
based National Cancer Registry Ireland (NCRI), 1208 potential
eligible participants (1–5 years’ post-diagnosis, completed pri-
mary treatment and not receiving treatment for a recurrence or
secondary cancer) were identified. All survivors who were eli-
gible were screened by their consultant (27 of 82 consultants
did not take part reducing the sample by 125 HNC survivors).
Screening confirmed that an individual (a) was alive, (b) was
aware they had cancer, (c) was not receiving palliative care, (d)
had not developed a second invasive cancer (apart from non-
melanoma skin cancer), (e) had completed primary treatment
for HNC, (f) was not receiving treatment for a recurrence or
secondary cancer and (g) was considered disease free for the
preceding 4 months, and (h) there was no medical or other
reason why it would be inappropriate to contact them about
the study. A final sample of 785 patients received an invitation
to complete a questionnaire. Ethical approval was obtained
from participating hospitals. Further details have been de-
scribed elsewhere [19].

Measures

Socio-demographic and lifestyle data were collected via ques-
tionnaire and included highest level of education completed,
relationship and employment status, residential status (living
alone or with others), residential location (urban/rural), med-
ical card status,1 current smoking status, alcohol use (AUDIT

1 Those below a certain income threshold are provided with a medical card
which entitles them to access healthcare, including primary care, in the Irish
public health system, free at the point of delivery
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C) [40] and comorbidities. The NCRI provided data on sex,
age at time of survey completion, cancer site (oral cavity,
salivary glands, pharynx and larynx), treatments received
within the first year from diagnosis (cancer-directed surgery,
radiotherapy, chemotherapy or combinations thereof) and
stage of disease at diagnosis. HPV status was not available
from the NCRI database at time of data collection.

Health literacy was measured using the single-item Brief
Health Literacy Screen [41], which is a validated measure
shown to be effective at identifying inadequate health literacy
[42, 43]. The measure asks “How confident are you filling out
medical forms by yourself?” with five response options:
“Extremely”, “Quite a bit”, “Somewhat”, “A little bit” and
“Not at all”. As recommended [41], responses were collapsed
into two groups with “Extremely” and “Quite a bit” combined
to indicate adequate health literacy and the remaining three
responses (“Somewhat”, “A little bit” and “Not at all”) com-
bined to indicate inadequate health literacy.

HRQL was assessed using the Functional Assessment of
Cancer Therapy (FACT-G) questionnaire and the HNC-
specific (FACT-HN) questionnaire [44], which include 39
statements in five domains; physical, social/family, emotional,
functional well-being and HNC specific. Higher domain
scores indicate higher/better HRQL.

The Health Education Impact Questionnaire (HEIQ) [45]
was used to measure participants’ use of self-management
behaviours. The measure includes 42 items across eight do-
mains (positive and active engagement in life, health-directed
behaviour, constructive attitudes and approaches, skill and
technique acquisition, self-monitoring and insight, health ser-
vice navigation, social integration and support and emotional
well-being). Higher scores indicate better self-management
behaviours on all domains, with the exception of the
“Emotional well-being” domain, where higher scores indicate
lower emotional well-being.

FoR was measured using the validated Fear of Relapse/
Recurrence Scale (FRRS) comprising five statements on the
ability to plan for the future, risk of relapse, cancer return and
belief in cancer being cured [46, 47]. Higher scores indicate
greater FoR.

Statistical analysis

Analysis was carried out in STATA 14 [48]. To investigate
the profile of health literacy in HNC, we compared the char-
acteristics of those with adequate and inadequate health liter-
acy using chi-square and t tests as appropriate. Because inad-
equate health literacy was common, we used modified
Poisson regression to estimate associations between socio-
demographic and clinical variables and inadequate health lit-
eracy [49]. Variables statistically significant (p < 0.05) in
univariable models were fitted together in a multivariable
model.

To investigate associations between adequate and inade-
quate health literacy and the outcomes of interest, we com-
pared each using t tests and mean scores for each outcome,
HRQL domains, self-management behaviours (emotional
well-being was excluded from the analyses) and FoR. We
used multivariable linear regression to estimate associations
between health literacy and each outcome, after adjusting for
covariates; the candidate socio-demographic, lifestyle and
clinical covariates are shown in Table 1. We developed a
separate model for each outcome, to ensure adequate control
of confounding. To develop these models, we initially inves-
tigated associations between (i) health literacy and each out-
come and (ii) each potential covariate and each outcome.
Then, for each outcome separately, those variables which
were statistically significant (p < 0.05) in these univariable
analysis were fitted together in a model in which health liter-
acy was already included. We reduced each model, retaining
health literacy and covariates for which the p value for the
likelihood ratio test (LRT) was < 0.05. We took care to avoid
multicollinearity throughout, and the variance inflation factors
and tolerance of the final models were above 0.1 and less than
10.

Results

Study sample

Completed surveys were returned by 395 HNC survivors (re-
sponse rate 50%). Of these, 47% had inadequate health liter-
acy (Table 1). Sixty-nine percent of respondents were male,
33% were aged 50–59 and 29% were aged 60–69. Thirty
percent of respondents had laryngeal cancer, 28% pharyngeal
cancer, 36% cancer of the oral cavity and 6% cancer of the
salivary glands (Table 1). The mean time since diagnosis was
2.9 years (data not shown).

The analysis of aggregated survey and NCRI data indicated
no significant differences between respondents and non-
respondents (age at diagnosis, sex, current smoking status,
treatment received, cancer site, stage at diagnosis or time since
diagnosis). In addition, we have also compared our results to
available national head and neck cancer rates on sex and can-
cer site and no differences exist [4]. Therefore, we can report
that the results are representative of the general head and neck
cancer population.

Profile of health literacy in HNC survivors

In univariable analysis, there were significantly higher propor-
tions of individuals with inadequate HL among 50–59-year-
olds (55% vs 25% in ≤ 49-year-olds, 51% in 60–69 and 47%
in 70 +; P = 0.001), those with only primary education (73%
vs 44% in secondary and 19% in tertiary; P < 0.001), those
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Table 1 Participant characteristics overall and univariable analysis by health literacy status (adequate or inadequate) with P values

Total Adequate health literacy Inadequate health literacy P

N % N % N %

Demographic characteristics

Sex

Female 123 31.1 72 59.0 50 41.0

Male 272 68.9 135 50.4 133 49.6 0.113

Total 395 100 207 53.1 183 46.9

Age

≤49 74 18.7 55 74.3 19 25.7

50–59 129 32.7 57 44.9 70 55.1

60–69 116 29.4 56 48.7 59 51.3 0.001

70+ 76 19.2 39 52.7 35 47.3

Total 395 100 207 53.1 183 46.9

Education

Primary 114 29.2 31 27.4 82 72.6

Secondary 187 48.0 104 56.2 81 43.8 < 0.001

Tertiary 89 22.8 72 80.9 17 19.1

Total 390 100 207 53.5 180 46.5

Relationship status

Not in relationship 132 34.7 61 46.2 71 53.8

In relationship 248 65.3 137 55.7 109 44.3 0.079

Total 380 100 198 52.4 180 47.6

Medical card

No 110 28.1 79 71.8 31 28.2

Yes 282 71.9 128 45.9 151 54.1 < 0.001

Total 392 100 207 53.2 182 46.8

Urban/rural residence

Urban 232 59.6 133 57.8 97 42.2

Rural 157 40.4 73 46.8 83 53.2 0.016

Total 389 100 206 53.4 180 46.6

Employment status

Not working 284 73.0 146 51.8 136 48.2

Working 105 27.0 60 57.1 45 42.9 0.347

Total 389 100 206 53.2 181 46.8

Living alone

No 272 74.1 151 55.7 120 44.3

Yes 95 25.9 40 42.1 55 57.9 0.022

Total 367 100 191 52.2 175 47.8

Clinical characteristics

Cancer site

Oral cavity 142 36.0 81 57.0 61 43.0

Salivary glands 24 6.1 13 54.2 11 45.8

Pharynx 110 27.9 63 58.3 45 41.7 0.081

Larynx 119 30.1 50 43.1 66 56.9

Total 395 100 207 53.1 183 46.9

Treatments

Radiotherapy only 64 16.2 30 49.2 31 50.8

Surgery only 109 27.6 59 54.6 49 45.4

Radiotherapy/chemotherapya 58 14.7 35 60.3 23 39.7 0.263
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with a medical card (54% vs 28% among those without a
medical card; P < 0.001), those living in rural areas (53% vs
42% among those in urban areas; P = 0.016) and among those
living alone (42% vs 58%; P = 0.022) (Table 1). In multivar-
iable analysis, after adjustment for socio-demographic and
lifestyle variables, only lower education levels (relative risk
(RR) 0.56: 95% confidence interval (CI): 0.47 to 0.65;
P < 0.001) and living alone (RR 0.56: 95% CI: 0.47 to 0.65;
P = 0.033) were significantly associated with inadequate
health literacy (supporting Table 1).

Associations between health literacy and HRQL, self-
management and FoR

Self-management

In unadjusted models, significantly lower mean scores were
observed (indicating lower levels of self-management behav-
iours) among those with inadequate health literacy for the self-
management domains “Health-Directed Behaviour” (ade-
quate mean (M) 3.01: 95% CI 2.92 to 3.11; inadequate M:

2.86: 95% CI 2.77 to 2.96; P = 0.029), “Positive and Active
Engagement in Life” (adequate M: 3.02: 95% CI 2.94 to 3.09;
inadequate M: 2.88: 95% CI 2.80 to 2.96; P = 0.013), “Self-
monitoring and insight” (adequate M: 3.09: 95% CI 3.03 to
3.15; inadequate M: 2.99: 95% CI 2.93 to 3.05; P = 0.018),
“Constructive Attitudes and Approaches” (adequate M: 3.25:
95% CI 3.17 to 3.33; inadequate M: 3.07: 95% CI 2.99 to
3.15; P = 0.001) and “Skills and Technique acquisition” (ad-
equate M: 2.98: 95% CI 2.91 to 3.06; inadequate M: 2.86:
95% CI 2.79 to 2.92; P = 0.016) (Supporting Table 2). In
adjusted regression models (adjusted for socio-demographic,
lifestyle and clinical variables: see Table 2 footnotes for sig-
nificant variables remaining in the adjusted models), self-
management behaviours were significantly lower among
those with inadequate health literacy for “Health-Directed
Behaviour” (Coef: − 0.15; 95% CI 0.28 to − 0.01: P =
0.029), “Positive & Active Engagement in Life” (Coef: −
0.15; 95% CI − 0.25 to − 0.04: P = 0.007), “Self-monitoring
and Insight” (Coef: − 0.09; 95% CI − 0.17 to − 0.01: P =
0.022), “Constructive Attitudes and Approaches” (Coef: −
0.14; 95% CI − 0.26 to − 0.03: P = 0.012) and “Skills and

Table 1 (continued)

Total Adequate health literacy Inadequate health literacy P

N % N % N %

Surgery/radiotherapy 64 16.2 36 56.3 28 43.8

Surgery/radiotherapy/chemotherapyb 32 8.1 11 34.4 21 65.6

Unknown 68 17.2 36 53.7 31 46.3

Total 395 100 207 53.1 183 46.9

Co-morbid condition

No 196 50.0 102 52.6 92 47.4

Yes 196 50.0 104 53.3 91 46.7 0.881

Total 392 100 206 53.0 183 47.0

Stage at diagnosis

I 120 30.4 62 52.1 57 47.9

II 38 9.6 19 51.4 18 48.7

III 44 11.1 26 59.1 18 40.9 0.741

IV 103 26.1 54 52.9 48 47.1

Unknown 90 22.8 46 52.3 42 47.7

Total 395 100 207 53.1 183 46.9

Current smoker

Not a current smoker 312 81.7 168 54.2 142 45.8

Current smoker 70 18.3 35 50.0 35 50.0 0.525

Total 382 100 203 53.4 177 46.6

AUDIT C

Lower risk drinking 282 77.7 152 54.1 129 45.9

Higher risk drinking 81 22.3 43 53.8 37 46.3 0.957

Total 363 100 195 54.0 166 46.0

a 2 respondents had surgery and chemotherapy. b 4 respondents had chemotherapy only
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Technique Acquisition” (Coef: − 0.12; 95% CI − 0.22 to −
0.02: P = 0.019) (Table 2). There were no significant differ-
ences among those with adequate and inadequate health liter-
acy in the adjusted models for the “Social integration and
support” or “Health service navigation” scales (Table 2).

HRQL

In unadjusted models, significantly lower mean scores (corre-
sponding to worse HRQL) were observed among those with
inadequate health literacy for the “Functional Well-being”
scale (adequate M: 20.37: 95% CI 19.51 to 21.24; inadequate
M: 18.71: 95% CI 17.67 to 19.75; P = 0.015) only. In adjusted
models (see Table 3 footnotes for significant variables
remaining in the adjusted models), those with inadequate
health literacy had significantly lower “Functional Well-be-
ing” (Coef: − 1.49; 95% CI − 2.76 to − 0.22: P = 0.0220)
scores and HN-specific subscale scores (Coef − 4.95; 95%
CI − 9.87 to − 0.02: P = 0.046). There were no significant
differences among those with adequate and inadequate health
literacy in the adjusted models for the “Physical well-being”,
“Social/Family well-being” or “Emotional well-being” scales
(Table 3).

FoR

FoR did not differ between those with adequate and inade-
quate health literacy (adequate M: 13.33: 95% CI 12.70 to
13.97; inadequate M: 14.20: 95% CI 13.50 to 14.90; P =
0.071) in the unadjusted model (Supporting Table 2). In the
adjusted model (see Table 3 footnotes for significant variables
remaining in the adjusted models), FoR was significantly
higher (indicating greater fear of recurrence) among those

with inadequate health literacy (Coef 0.98; 95% CI 0.04 to
1.92: P = 0.040) (Table 3).

Discussion

This is the first population-based study to investigate associa-
tions between health literacy, self-management, HRQL and
FoR in HNC survivors. The results indicate that HNC survi-
vors with inadequate health literacy have lower levels of key
self-management behaviours, worse functional and HNC-
specific HRQL and higher FoR than those with adequate
health literacy.

In our population-based sample, 47% of respondents had
inadequate health literacy. A study of health literacy in
Europe reported that 47.6% of the total sample (n = 7795)
had inadequate or problematic health literacy (40% in
Ireland) [50]. Other studies report 12–18% of HNC cancer
patients with low or inadequate health literacy (both of which
were single-site non-population-based studies) [37, 38]. While
we cannot discount a possible overestimation of inadequate
health literacy using a single-item measure, it is likely that
our figure is accurate, taking into account the European study
[50], and given HNC incidence is associated with deprivation
(based on indices of unemployment, social class, type of hous-
ing tenure, car ownership, overcrowding, households below
national median income and households reliant onmeans tested
benefits [4, 51]), where the prevalence of limited health literacy
is higher [50]. We would therefore expect to see a higher prev-
alence of inadequate health literacy in the HNC survivor pop-
ulation (47%) compared to the population in general (40%).

In terms of the socio-demographic variables associated
with health literacy in this study, education has been observed
to be related to health literacy in other settings [50, 52], while

Table 2 Multivariable linear regression—associations between adequate and inadequate health literacy and self-management domains (heiQ): coef-
ficients (Coef) with 95% confidence intervals

Health-
directed
behavioura

Positive and active
engagement in lifea

Self-monitoring
and insighta

Constructive attitudes
and approachesa

Skills and
technique
acquisitiona

Social integration
and supporta

Health service
navigationa

Coef (95% CI) Coef (95% CI) Coef (95% CI) Coef (95% CI) Coef (95% CI) Coef (95% CI) Coef (95% CI)

Health literacy

Adequate Reference Reference Reference Reference Reference Reference Reference

Inadequate − 0.15 (− 0.28
to − 0.01)b

− 0.15 (− 0.25
to− 0.04)b, c

− 0.09 (− 0.17
to − 0.01)b,d

− 0.14 (− 0.26
to− 0.03)b,e

− 0.12 (− 0.22
to − 0.02)b, f

− 0.1 (− 0.21 to
0.01)g

− 0.09 (− 0.19
to 0.01)

a A negative coefficient indicates lower levels of self-management behaviour
b P < 0.05
c Adjusted for current smoking status and comorbidity
d Adjusted for employment status
e Adjusted for medical card status
f Adjusted for current smoking status
g Adjusted for Age
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living alone has been associatedwith lower health literacy [53,
54]. Sorensen et al. observed that the associations between
low health literacy and financial deprivation, lower social sta-
tus and lower educational attainment represent a challenge for
public health [50].We concur adding that HNC survivors with
inadequate health literacy, lower educational attainment and
who live alone are likely to be a very vulnerable group among
the (growing) cancer survivor population. Moreover, given
the associations we have observed between health literacy
and maladaptive self-management, worse HRQL and higher
FoR, these survivors should be offered interventions to sup-
port their recovery and rehabilitation.

Our results indicate that HNC survivors with inadequate
health literacy have lower HRQL related to their functional
well-being and HNC-specific symptoms. Consistent with our
observations, Halverson et al. have reported positive correla-
tions between better health literacy and better HRQL in pa-
tients with other cancers, but in particular for the functional
well-being domain [35].

Halverson et al. suggest that cancer patients with low health
literacy may have difficulty navigating complex and
fragmented healthcare systems and may have difficulty man-
aging treatment plans, potentially resulting in delays in treat-
ment of side effects and suboptimal symptom management,
all of which may exacerbate treatment-related symptoms
resulting in poorer HRQL [35]. Given the particularly chal-
lenging post-treatment symptoms HNC survivors face (in-
cluding eating, speech and breathing difficulties, elevated dis-
tress, anxiety and fear of recurrence and facial disfigurement
[9–14]), this might explain why we found an association with
inadequate health literacy and the HNC subscale and function-
al well-being subscale, and not other HRQL domains.

HNC incidence is strongly associated with deprivation (as
defined above) and studies have reported poorer HRQL in
HNC patients from more deprived backgrounds [55–57].
While we did not have information on deprivation, we have
shown an association between inadequate health literacy and
lower educational attainment and living alone; we might spec-
ulate that inadequate health literacy is one consideration in
what might underlie poorer HRQL among those who live in
more deprived areas of society. Further research to unpick
relationships between deprivation, education, health literacy
and HNC outcomes is warranted.

Self-management is a key component of recovery for can-
cer survivors [18]. Mackey et al. report a “deleterious associ-
ation between health literacy and self-management” in chronic
disease management and the need to understand the behav-
ioural processes to ensure patients adopt good self-
management behaviours [33]. Our study extends these con-
clusions into the realm of cancer survivorship. Our previous
research suggests that developing effective ways of
supporting self-management behaviours could improve
HRQL and reduce FoR in HNC survivors [19]. This study
complements those findings and points to the need to identify
survivors with inadequate health literacy who may struggle to
adopt good self-management practices, the consequence of
which may be detrimental to their recovery and HRQL.
Mean scores in particular domains within the heiQ were sig-
nificantly different (albeit small); however, Elsworth and
Osborne [58] report similar small effect sizes in the baseline
data of their study examining benchmark estimates of change
on the measure. Our findings imply that HNC survivors with
inadequate health literacy may require additional support for
self-management behaviours following treatment (specifically

Table 3 Multivariable linear regression—associations between adequate and inadequate health literacy and HRQoL domains (FACT-G and HNC
specific) and Fear of recurrence (FoR): coefficients (Coef) with 95% confidence intervals (95% CI)

FACT G FACT H&N Fear of Recurrence/
relapse

Physical
well-beinga

Social/ family
well-beinga

Emotional
well-beinga

Functional
well-beinga

HNC specifica FoR

Coef (95% CI) Coef (95% CI) Coef (95% CI) Coef (95% CI) Coef (95% CI) Coef (95% CI)

Health literacy

Adequate Reference Reference Reference Reference Reference Reference

Inadequate − 0.70 (− 1.72 to
0.31)c

− 0.84 (− 2.15 to
0.48)d

− 0.73 (− 1.65 to
0.20)c, e

− 1.49 (− 2.76 to
− 0.22) f, g

− 4.95 (− 9.87 to
− 0.02) f, h

0.98 (0.04 to 1.92) f, i

a A negative coefficient indicates poorer HRQL
bA positive coefficient indicates higher fear of recurrence/relapse
c Adjusted for age, sex, medical card ownership, current smoking status, comorbidity, stage at diagnosis
e Adjusted for age, sex, medical card ownership, current smoking status and comorbidity
f P < 0.05
g Adjusted for age, relationship status, medical card ownership, employment status, comorbidity, stage at diagnosis
h Adjusted for age, sex, relationship status, medical card ownership, current smoking status, comorbidity, stage at diagnosis
i Adjusted for age, sex, medical card ownership and current smoking status
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related to having an active and healthy engagement in life,
monitoring their own health and condition, having construc-
tive approaches to their health and improving their skills to
deal with health problems). This also implies a need for further
investigation into how health literacy might influence self-
management support and intervention research.

We have also shown that HNC survivors with inadequate
health literacy have significantly higher FoR. FoR is a sub-
stantial issue among HNC patients and survivors [24].
Prevalence of FoR in HNC remains stable over time, in con-
trast with other cancers where decreases are often seen [24].
Our previous work has pointed to the need to understand if a
threshold exists where adaptive self-monitoring becomes mal-
adaptive hypervigilance in HNC survivors [19]. We concur
with Savard et al. [24] that screening and treating HNC survi-
vors as a matter of routine practice is of importance but add
that screening for health literacy may also help identify those
at increased risk of FoR after treatment.

In terms of study limitations, the concept of health literacy
has expanded in recent years to include a range of factors
including numeracy, oral literacy and media literacy [59].
The single item health literacy measure was used as it is
self-administered, reduces respondent burden and has been
shown to be effective in capturing inadequate health literacy
[41, 43]; however, it may be limited in its ability to capture
broader facets of health literacy [59]. Research which exam-
ines wider concepts of health literacy and which facets
(accessing, understanding, evaluating or informed decision-
making) [60] of health literacy HNC survivors may struggle
with would be valuable. In addition, while there are important
differences between HPV-positive and HPV-negative HNC
survivors [61], we were unable to explore this as NCRI data
on HPV status was not available. Finally, while the cross-
sectional design is a potential limitation, in that it is not pos-
sible to determine directions of associations, it is unlikely that
worse HRQL or self-management leads to inadequate health
literacy, rather than vice versa.

In terms of implications, identifying HNC survivors with
inadequate health literacy, before, during or after treatment,
could help to identify those at greater risk of a range of prob-
lems post-treatment. The findings are also relevant for those
developing survivorship interventions and point to the impor-
tance of identifying survivors with inadequate health literacy
in terms of intervention content and design. Health literacy is
an under-investigated concept in the cancer survivorship liter-
ature. Our findings suggest there is a clear need for further
exploration of health literacy in different patient groups and
across the entire cancer journey, as well as the examination of
its relationship with other important outcomes in this popula-
tion. Self-management interventions for cancer survivors may
well be best targeted at individuals with inadequate health
literacy, but intervention design must take cognisance of this
issue.

In terms of intervention development and implemen-
tation, recent evidence suggests that health literacy in-
terventions can be effective, particularly for behavioural
outcomes [62] and have been shown to increase levels
of empowerment, decision-making skills and active roles
in treatment [63]. The novel findings reported in our
study imply that health literacy interventions for HNC
survivors are required. While specific to the HNC pop-
ulation, our work has important and wider implications
for cancer patients and survivors in general, and for the
management of cancer, in particular in the post-
treatment period.

While in the early stages of implementation, health
literacy policies often focus on deficiencies in the qual-
ity of patient communication and patient engagement in
healthcare systems; however, there is also recognition
that the health literacy responsiveness of health systems
needs to be improved [64]. Tackling this can promise
improved clinical quality and safety and better health
outcomes for patients [64]; however, where health liter-
acy is identified as impacting on patient outcomes (as in
this study among HNC survivors), policy should be de-
veloped to address those outcomes.

Conclusions

Overall this study shows that HNC survivors with inad-
equate health literacy have poorer self-management be-
haviours, poorer functional HRQL and increased FoR
compared to those with adequate health literacy levels.
While health literacy poses a challenge to improving
outcomes in HNC survivors, clinicians and other
healthcare service providers need to be cognisant of
the role health literacy plays in recovery. Identifying
inadequate health literacy in HNC survivors directly af-
ter treatment may prove useful for targeting additional
supports to patients who may be at greater risk of
poorer outcomes.
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