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Abstract
Purpose  Health Literacy (HL) consists in all the skills and knowledges used by people to understand and seek health-related 
information. Inadequate levels of HL substantially affect many different aspects of health. The primary aim of the present 
study was to assess levels of HL in female patients with anorexia nervosa (AN) and bulimia nervosa (BN), compared with 
matched control subjects.
Methods  A consecutive series of 64 female patients with AN and BN (mean age 23.1 ± 7.0) was enrolled, matched with 64 
female control subjects (mean age 23.7 ± 7.1). Both groups completed the Health Literacy Survey Questionnaire (HLS-EU-
Q16) and the Newest Vital Sign (NVS), which evaluate subjective and objective HL level respectively.
Results  Patients with AN and BN showed lower levels of subjective HL (10.0 ± 3.5 vs. 11.3 ± 3.0) and higher levels of objec-
tive HL (5.0 ± 1.3 vs. 3.6 ± 1.6) when compared with controls. No difference between AN and BN was found. No correlation 
between HLS-EU-Q16 Total Score and duration of illness was found. A negative correlation was found between EDE-Q 
Eating Concerns and subjective HL levels. HLS-EU-Q16 Total Score was predicted by educational level in control subjects 
only, while NVS Total Score was not predicted by educational level in control subjects nor in patients.
Conclusion  Patients with AN and BN had lower levels of subjective HL. NVS scores could overestimate objective HL in 
female patients with AN and BN. The promotion of HL in areas differing from those that concern nutritional characteristics 
of food, could be a therapeutic target for these patients.
Level of evidence  III: Evidence obtained from well-designed cohort or case–control analytic studies.

Keywords  Health literacy · Anorexia nervosa · Bulimia nervosa · Eating disorders

Introduction

The term Health Literacy (HL) was first introduced in the 
1970s [1] and it can be considered as the development of a 
specific context of literacy, specifically the one regarding 

health. Literacy can be defined as “the ability to identify, 
understand, interpret, create, communicate and compute, 
using printed and written materials associated with vary-
ing contexts” [2]. Therefore, for many years HL has been 
defined as the ability to use words and numbers belong-
ing to the medical world. Recently, the concept has been 
expanded to a new more complex definition that encom-
passes different skills and abilities [3]. In 2011, the Euro-
pean Health Literacy Survey was performed to evaluate HL 
in European citizens. This project led to the development of 
a further definition of the concept of HL defined as the set 
of all the skills, knowledges, and competencies that people 
need to own in order to seek, understand and use health-
related information, to express opinions and make decisions 
about healthcare, disease prevention and health promotion 
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in everyday life and to maintain or improve their quality 
of life. Individuals with an adequate level of HL should be 
able to take care of their own health and that of their family 
and community, but almost a half of the evaluated sample 
reported insufficient levels of HL [3, 4]. A similar study 
conducted in Italy in 2016 confirmed these results, as only 
40% of the recruited sample showed adequate HL levels [5]. 
These findings should be considered particularly alarming, 
since it has been reported that a limited or inadequate HL 
substantially affects health and it is associated with a lower 
use of preventive health services [6], greater social inequity 
[7], riskier habits (such as tobacco consumption) [7, 8], low 
medication compliance [7], more frequent hospital admis-
sions [7, 9] and premature deaths [7].

To date, no definitive, reliable and comparable HL assess-
ment tool has been proposed for the global population. HL 
can be assessed by either self-report measures, i.e., those 
that ask patients a subjective assessment of their skills and 
knowledges (subjective HL), or functional, performance-
based instruments, considered to be objective in their assess-
ment (objective HL) [10]. With respect to objective HL, the 
Newest Vital Sign (NVS) [11] has been widely used in dif-
ferent populations [12, 13]. It has been reported to be easy 
and quick to administer, extremely sensible and the most 
accurate in detecting low levels of HL [14]. Besides, it is 
easily adaptable for its administration in almost all non-
anglophone countries because it is totally retrieved from a 
nutritional label [15–17].

It is not clear whether self-report and performance-based 
measures display differences in terms of health outcomes 
and use of health services, due to the paucity of studies spe-
cifically designed to address this topic [10], but it has been 
hypothesized that the use of both types of questionnaires 
could improve the accuracy of HL assessment [18].

Eating Disorders (EDs) are complex psychiatric disor-
ders characterized by a common psychopathological core 
represented by an excessive importance attributed to body 
shape and weight [19]. Anorexia nervosa (AN) and Bulimia 
Nervosa (BN) represent a relevant health problem, particu-
larly affecting adolescents and young adults, more frequently 
females, in industrialized countries [20]. Both AN and BN 
show drive for thinness and an intense and irrational fear 
of possible weight gain [21]. AN and BN can often lead to 
serious physical complications related to malnutrition and 
improper eating behaviors (including extreme fasting, exces-
sive physical activity, self-induced vomiting, abuse of diuret-
ics and/or laxatives). For this reason, they are burdened by a 
significant mortality risk [21–23].

Since AN and BN are characterized by the presence 
of excessive concerns about weight and body shape that 
lead to a strict control over nutrition through cognitive 
and/or caloric restriction, patients usually acquire a con-
siderable knowledge of health and healthy behaviors, as 

well as nutrients’ composition of food and of its caloric 
content [19, 24, 39]. At the same time, eating psycho-
pathology may affect the ability to understand and use 
health information effectively. It has been reported that 
patients with EDs may have difficulties in understanding 
and following instructions for a healthy diet, or in recog-
nizing body signals indicating hunger or satiety [25, 26]. It 
could be therefore hypothesized that low levels of HL may 
be linked to ED psychopathology, affecting the way indi-
viduals understand and integrate the effects of their eating 
behaviors on their health. More in detail, lower levels of 
HL could be associated to more severe eating disordered 
behaviors, such as counting consumed and burned calories 
and estimating food weight and composition. On the other 
hand, the NVS, which is an instrument entirely based on a 
nutritional label, may overestimate HL levels in subjects 
with EDs.

To the best of our knowledge, HL has been never evalu-
ated in patients with EDs. Our hypothesis was that EDs 
subjects display lower levels of HL. However, the adminis-
tration of NVS as assessment tool for objective HL, could 
produce a distortion of the results, showing similar, or even 
higher, levels of objective HL in female patients with AN 
and BN, compared to matched control subjects.

Therefore, the primary aim of the present study was to 
evaluate subjective and objective HL in patients with AN 
and BN, compared to a group of control subjects matched 
for sex, age and educational level.

Secondary aims were to (1) compare the levels of objec-
tive and subjective HL between patients with AN and BN; 
(2) evaluate the possible effect of duration of illness on 
HL among patients; (3) evaluate the possible correlation 
between psychopathology core of EDs and HL levels; (4) 
evaluate the relationship between educational levels and HL 
both in patients and control subjects.

Methods

A cross-sectional observational study with pair-matched 
controls was conducted.

Ethical statement

Patients and controls were informed about the study proce-
dures and signed informed consent to participate. In case 
of people aged under 18 years old, the informed consent 
was signed by legal representative. The study protocol was 
accepted and authorized by the local ethics committee (Ethi-
cal Committee Area Vasta Centro, approval number of the 
protocol: 16069).
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Participants

A power analysis was performed using G*Power v3.1.9.2 
[27], and a total sample size of 128 (64 participants for each 
group) was determined to be adequate to detect a medium 
effect size (d = 0.5) [28] using independent samples t-test 
(power = 0.80, α = 0.05).

A consecutive series of patients referring to the outpatient 
clinic of the Psychiatry Unit of Careggi Teaching Hospi-
tal was included, provided that they fulfilled the following 
inclusion criteria: female sex, age over 16 years old, current 
diagnosis of AN or BN according to DSM 5 criteria accom-
plished by an expert psychiatrist [19]. Exclusion criteria 
were: comorbid schizophrenia or bipolar disorder, illiteracy 
and intellectual disability.

Control subjects (1:1) were recruited by spreading the 
study protocol in the university premises and by social 
media advertisements among students of the University of 
Florence, extending the invitation to siblings, friends and 
other acquaintances of students fulfilling the inclusion cri-
teria. Inclusion criteria were as follows: female sex, age over 
16 years old. Exclusion criteria were as follows: illiteracy, 
intellectual disability, a self-reported previous diagnosis of 
schizophrenia, bipolar disorder or EDs.

Assessment and measures

Sociodemographic and clinical data of all the study par-
ticipants were collected, including gender, age, educational 
level, weight, height (using calibrated instruments for 
patients and self-reported measures for controls) and com-
puted body mass index (BMI). For patients, data on dura-
tion of illness were also collected. Moreover, the following 
questionnaires were administered:

–	 Health Literacy Survey Questionnaire (HLS-EU-Q16) 
[29], to evaluate subjective HL levels. This is a self-
administered questionnaire composed of 16 questions 
investigating skills and abilities in order to assess HL in 
three different domains (health care, disease prevention, 
health promotion). The questionnaire requires assessing 
the level of difficulty in accessing, understanding, evalu-
ating and applying health-related information using a 
scale from extremely difficult to extremely easy. The final 
score is calculated by dividing the answers into two cat-
egories, “easy” (“easy” or “very easy” = 1) and “difficult” 
(“difficult” or “very difficult” = 0). The answer "I don't 
know" is calculated as missing. The final score results 
from the sum of each item answer and ranges from 0 to 
16, so identifying three levels of HL: inadequate (0–8), 
problematic (9–12) and adequate (13–16).

–	 Newest Vital Sign (NVS) [11]: hetero-administered 
questionnaire that evaluates objective HL levels. It 

consists in submitting to the person's attention an 
ice-cream nutritional label (e.g. the one that could be 
bought at the supermarket), asking him seven questions 
about it. This questionnaire measures general literacy 
and the ability of reading, reasoning and using num-
bers (numeracy) rather than considering all the aspects 
included in the definition of HL. The final score ranges 
from 0 (minimum) to 6 (maximum): people who answer 
correctly 0–1 questions are more likely (50% or more) 
to have a limited HL; people who answer correctly 2–3 
questions have the possibility of limited HL; while, a 
score of 4 to 6 shows adequate HL.

–	 Eating Disorder Examination Questionnaire (EDE-
Q) [30]: self-reported questionnaire which evaluates 
eating psychopathology and its related pathological 
behaviors. The questionnaire is composed by 22 items, 
where higher scores indicate a greater severity of eating 
psychopathology. Each item scores from 0 to 6. Other 
6 items investigate the number of pathological eating 
behaviors, such as binge eating, use of laxatives, self-
induced vomiting and excessive exercise, in the last 
28 days. The scale provides a global score based on 
four subscales (restraint, food concern, body shape con-
cern and weight concern) which reflect the severity of 
the psychopathological traits of EDs. The global score 
is obtained by the mean score of the four subscales. 
Only the group of patients completed this question-
naire.

A questionnaire was considered valid when more than 
85% of the items were adequately completed.

Statistical analysis

Continuous variables were reported as mean and standard 
deviation. Comparisons of levels of subjective and objective 
HL between the two matched groups were performed by 
means of independent samples t-tests. Furthermore, subjec-
tive and objective HL levels were compared between diag-
nostic groups (AN and BN) using t-tests. Pearson’s correla-
tion coefficients were computed to assess the correlations 
of HLS-EU-Q16 and NVS scores with age and education in 
both groups, and with duration of illness and ED psychopa-
thology in the group of patients only. In order to investigate 
whether the relationship between NVS and HLS-EU-Q16 
with age and education was different in patients compared to 
the control group, moderation analysis was performed using 
linear regression models in which the presence or absence of 
an ED and its interaction with the independent variable were 
entered as predictors. Significant interaction effects were 
probed using simple slope analysis. All statistical analyses 
were performed using R [31].
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Results

A consecutive series of 69 patients was invited to participate 
between November 2019 and May 2021. Of the 69 patients 
invited, 5 denied participation or failed to complete the ques-
tionnaires, therefore the final sample consisted of 64 patients 
(43 patients with AN and 21 with BN). Sixty-four control 
subjects, matched for sex, age and educational level with 
patients at a ratio of 1:1, were selected from a total of 205 
subjects contacted.

All patients enrolled were females. Table 1 shows the 
main demographic and clinical characteristics of the two 
samples. Patients with EDs reported lower levels of sub-
jective HL and higher levels of objective HL compared to 
control group (Table 1). No statistically significant differ-
ences emerged between diagnostic groups comparing lev-
els of HLS-EU-Q16 Total Score (AN group: mean = 9.86, 
SD = 3.49; BN group: mean = 10.38, SD = 3.56; t = − 0.56, 
p = 0.58) and NVS Total Score (AN group: mean = 5.09, 
SD = 1.17; BN group: mean = 4.86, SD = 1.49; t = 0.69, 
p = 0.49).

Correlations of HLS-EU-Q16 and NVS scores with 
age, education, duration of illness and psychopathology 
in patients are reported in Table 2. No significant correla-
tion between levels of HL and duration of illness was found 
(Table 2), whereas subjective HL showed a significant 
negative correlation with EDE-Q Eating Concerns scores 
(Table 2). No other statistically significant correlation was 
found between HLS-EU-Q16 or NVS scores and ED psy-
chopathology (Table 2). Considering control subjects, a sig-
nificant positive correlation was found between educational 
level and HLS-EU-Q16 (r = 0.35, p = 0.005), whereas no 
significant correlation was found between levels of subjec-
tive and objective HL and age.

The association between subjective HL and educa-
tional level was moderated by the presence of an ED, as 

evidenced by a significant Education*Group interaction 
effect (b = − 0.64, p = 0.01). Simple slope analysis revealed 
that HLS-EU-Q16 Total Score was significantly predicted 
by educational level in control subjects only (b = 0.42, 
p = 0.01), but not in patients with EDs (b = −  0.21, 
p = 0.19). Conversely, the relationship between the level 
of objective HL and educational level was similar in con-
trol subjects and patients (bEducation = 0.14, p = 0.05) with 
a non-significant Education*Group interaction effect 
(bEducation*Group = − 0.05, p = 0.617).

Moderation analysis confirmed the absence of a cor-
relation between age and HLS-EU-Q16 Total Score 
(bAge = 0.05, p = 0.384; bAge*Group = 0.04, p = 0.613) and 
between age and NVS Total Score (bAge = 0.02, p = 0.439; 
bAge*Group = − 0.04, p = 0.327).

Lastly, HLS-EU-Q16 and NVS did not show any statis-
tically significant correlation with each other in the whole 
sample (r = 0.07, p = 0.449), nor in the control group 
(r = 0.15, p = 0.238) or the group of patients (r = − 0.12, 
p = 0.341).

Table 1   Main characteristics of 
the sample

Data reported as mean and standard deviation, with the comparison between patients and controls per-
formed with Student’s t-test
BMI Body Mass Index, HLS-EU-Q16 Health Literacy Survey Questionnaire, NVS Newest Vital Sign
*p < 0.05; ***p < 0.001

Patients (n = 64) Control subjects (n = 64) t

Age 23.14 ± 7.04 23.69 ± 7.13 − 0.44
BMI 18.40 ± 4.39 21.61 ± 2.82 − 4.82***
Education 13.50 ± 2.47 13.48 ± 2.44 0.036
Illness duration 6.47 ± 7.26
HLS-EU-Q16 total score 10.03 ± 3.49 11.30 ± 2.99 − 2.20*
NVS total score 5.02 ± 1.28 3.61 ± 1.61 5.47***

Table 2   Correlations of HLS-EU-Q16 and NVS scores with age, 
education, duration of illness and psychopathology in the group of 
patients

*p < 0.050

NVS HLS-EU-Q16

Age − 0.08 0.18
Educational level 0.18 − 0.15
Duration of illness − 0.08 0.20
EDE restraint 0.19 − 0.17
EDE_Eating concern 0.17 − 0.28*
EDE_Weight Concern − 0.03 − 0.2
EDE_Shape concern 0.06 − 0.22
EDE total score 0.1 − 0.23
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Discussion

Patients with AN and BN showed higher levels of objec-
tive HL and lower levels of subjective HL than matched 
controls.

NVS represents a widespread tool used to assess levels 
of objective HL [13], but it seems to be not adequate for 
all populations [32–34]. The discrepancy between levels 
of subjective and objective HL found in the present study 
allows to speculate that this tool overestimates objective 
HL levels in female patients with AN and BN. Further 
studies are needed in order to evaluate levels of objective 
HL in subjects with EDs, using different tools.

Patients with AN and BN usually display more nutri-
tional knowledges than healthy people as they are familiar 
with calories, macronutrients and energy expenditure [35]. 
Higher levels of objective HL are therefore consistent with 
the fact that patients with AN and BN try to exercise an 
extreme control over the caloric and nutritional content 
of foods through cognitive and/or caloric restriction in 
response to an intense fear of gaining weight and the con-
sequent change in body shapes [19, 39].

For this reason, an accurate assessment of objective 
HL appears to be extremely relevant in this population. 
Despite being classified as rare disorders, the prevalence 
of EDs is increasing, particularly among young women 
[36, 37]. A recent study estimated that point ED preva-
lence increased from 3.5% for the 2000–2006 period to 
7.8% for the 2013–2018 period [37]. Furthermore, it is 
believed that the prevalence of EDs may be underestimated 
as not all types of sub-threshold EDs are included in most 
epidemiological studies [38]. Additionally, many preva-
lence studies use self-report tools to assess and diagnose 
EDs and are retrospective, leading to memorization biases 
and to an incomplete representation of the true current 
prevalence estimates [37]. Consequently, our data could 
suggest that a significant portion of general population 
(e.g., young females) may not be adequately evaluated for 
objective HL levels, using NVS.

The low subjective HL shown by patients suffering from 
AN and BN, might represent the evidence that these sub-
jects do not have adequate levels of HL regarding broader 
aspects of health (e.g., understand and use health-related 
information, or health promotion in everyday life). Indeed, 
the psychopathological core of these disorders make body 
shape and weight the main focus of daily living with a con-
sequent marginalization of all other aspects of life, includ-
ing social and intimate relationships, school, and work 
[39]. Therefore, it is not surprising that patients tend to 
put aside everything that does is not strictly related to this 
context. In particular, patients with AN usually suffer from 
social withdrawal, having little social interactions and few 

interests in their lives [40]. These features, associated to 
low levels of self-efficacy and self-esteem often reported 
in AN and BN [41, 42], could represent the reasons why 
these patients consider their ability to deal with the health 
system as insufficient. Furthermore, patients with AN suf-
fer from a low insight of illness and they often tend to deny 
their disease as much as possible [43] and avoid interac-
tions with health system.

As an overall, HL could represent an important target for 
both prevention and therapeutic programs in female patients 
with AN and BN, as higher HL levels could be associated 
to lower incidence and progression of an eating disorder, or 
to a better outcome. Longitudinal studies and randomized-
controlled trails are needed to better investigate this issue.

In the present study, HL levels were similar in the groups 
of patients with AN and BN, in line with the existence of 
common psychopathological features between these two 
disorders [39]. However, the study was not specifically 
designed to assess differences between patients with AN 
and BN in terms of HL levels and the two cohorts (AN and 
BN) were not matched. Therefore, results of comparisons 
between patients with AN and BN should be considered 
merely exploratory.

This study also suggests that HL is not affected by the 
duration of illness in female patients with AN and BN. It can 
be hypothesized that an increase in objective HL is acquired 
early in the natural history of EDs and maintained after-
wards regardless of the clinical evolution of the disorder. It 
is possible that such trait is developed in pre-clinical phase, 
when a formal diagnosis of AN or BN cannot be formu-
lated yet. This may explain also the absence of correlation 
between eating psychopathology and objective HL levels. 
The computational skills displayed by patients with AN and 
BN, assumed to be associated to higher objective HL levels, 
could be considered as a trait condition, not affected by the 
severity of symptoms. On the other hand, the negative cor-
relation found between eating concerns and subjective HL 
levels suggests that the more the eating concerns are high, 
the more the capacity of these patients to interact with health 
system decreases.

Educational level affected objective HL levels both in 
patients and controls, in line with previous studies [5, 29]. 
Conversely, subjective HL levels were associated with edu-
cational level in control group only, but not in patients. The 
intrusive psychopathological core that characterizes EDs, 
which promotes their isolation from everything that does not 
strictly concern nutrition, weight and body shapes, can affect 
their capacity to access to the health system, independently 
from their education.

Lastly, no correlation was found between NVS and HLS-
EU-Q16 questionnaires, as already shown in literature [29]. 
This result could derive from the fact that these question-
naires evaluate different aspects of the construct of HL 
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(objective vs. subjective evaluation). Therefore, the use of 
both of these questionnaires seems to help better investigat-
ing the concept of HL in individuals [18]. In light of this, 
as already stated, it could be interesting to evaluate objec-
tive HL levels in patients with AN and BN with a further 
questionnaire which do not refer to nutrition and food only, 
possibly overestimating objective HL levels in this way.

Strength and limits

Some limitations should be considered when interpreting 
results of the present study. All patients have been enrolled 
in a single specialist Outpatient Clinic, therefore they can-
not be considered representative of the whole population 
of patients with EDs. Furthermore, control subjects were 
enrolled on the basis of a voluntary response to a general 
invitation to participate in a study about EDs, possibly 
selecting subjects with higher HL levels, specifically in 
the area of nutrition. In addition, the sample was relatively 
homogeneous for age, possibly preventing the observation 
of differences with respect to this parameter. It should also 
be considered that control subjects self-reported weight and 
height, so that the mean BMI obtained in the control group 
may be under-estimated, as already stated in literature [44]. 
Lastly, the assessment of ED psychopathology in control 
group was evaluated through self-report of past ED diag-
noses and BMI.

To our knowledge, this is the first study evaluating HL in 
patients with EDs. Another important strength is represented 
by the simultaneous assessment of subjective and objective 
HL, that allowed a comparison between the results obtained 
from the assessment of the two different dimensions.

What is already know on this subject?

HL is a complex and multidimensional concept that has 
been widely explored over the last years. Individuals with 
an adequate level of HL should be able to take care of their 
own health and that of their family and community. Epide-
miologic surveys conducted on this topic showed that almost 
a half of the evaluated samples reported insufficient levels 
of HL.

What this study adds?

Patients with EDs show lower subjective and higher objec-
tive HL levels than matched controls. NVS seems to over-
estimate levels of HL in EDs population. The promotion of 
HL in specific areas, excluding those that concern nutritional 

characteristics of food, could be a prevention and/or thera-
peutic target for EDs.

Acknowledgements  None.

Author contributions  All authors contributed to the conceptualization 
and design of the study. In addition, E.R. and E.C. contributed to sta-
tistical analysis.  All authors read and approved the final manuscript 
version.

Funding  Open access funding provided by Università degli Studi di 
Firenze within the CRUI-CARE Agreement. The authors declare that 
no funds, grants, or other support were received during the preparation 
of this manuscript.

Availability of data and materials  Research data are not shared.

Declarations 

Ethics approval and consent to participate  This study was performed 
in line with the principles of the Declaration of Helsinki. Approval 
was granted by the local Ethics Committee (Comitato Etico Regione 
Toscana, sezione Area Vasta Centro). Informed consent was obtained 
by all individual participants included in the study.

Consent for publication  Informed consent for publication was obtained 
from all individual participants included in the study.

Competing interests  The authors declare that they have no competing 
interests.

Open Access   This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Simonds SK (1974) Health education as social policy. Health 
Educ Monogr 2(1_Suppl):1–10

	 2.	 Sector UE (2004) The plurality of literacy and its implications 
for policies and programs: Position paper. United National Edu-
cational, Scientific and Cultural Organization, Paris, p 13

	 3.	 Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, 
Slonska Z, Brand H, (HLS-EU) Consortium Health Literacy Pro-
ject European (2012) Health literacy and public health: a system-
atic review and integration of definitions and models. BMC Public 
Health 12:80

	 4.	 Sørensen K, Pelikan JM, Röthlin F, Ganahl K, Slonska Z, Doyle 
G, Fullam J, Kondilis B, Agrafiotis D, Uiters E, Falcon M, 
Mensing M, Tchamov K, van den Broucke S, Brand H, HLS-EU 
Consortium (2015) Health literacy in Europe: comparative results 
of the European health literacy survey (HLS-EU). Eur J Public 
Health 25(6):1053–1058

http://creativecommons.org/licenses/by/4.0/


Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity           (2023) 28:59 	

1 3

Page 7 of 8     59 

	 5.	 Palumbo R, Annarumma C, Adinolfi P, Musella M, Piscopo 
G (2016) The Italian Health Literacy Project: insights from 
the assessment of health literacy skills in Italy. Health Policy 
(Amsterdam, The Netherlands) 120(9):1087–1094

	 6.	 Scott TL, Gazmararian JA, Williams MV, Baker DW (2002) 
Health literacy and preventive health care use among Medi-
care enrollees in a managed care organization. Med Care 
40(5):395–404

	 7.	 Kickbusch I, Pelikan J, Apfel F, Tsouros A (2013) The solid 
facts: Health Literacy. Denmark: The World Health Organiza-
tion. Regional Office for Europe

	 8.	 von Wagner C, Knight K, Steptoe A, Wardle J (2007) Func-
tional health literacy and health-promoting behaviour in a 
national sample of British adults. J Epidemiol Commun Health 
61(12):1086–1090

	 9.	 Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty 
K (2011) Low health literacy and health outcomes: an updated 
systematic review. Ann Intern Med 155(2):97–107

	10.	 Kiechle ES, Bailey SC, Hedlund LA, Viera AJ, Sheridan 
SL (2015) Different measures, different outcomes? A sys-
tematic review of performance-based versus self-reported 
measures of health literacy and numeracy. J Gen Intern Med 
30(10):1538–1546

	11.	 Weiss BD, Mays MZ, Martz W, Castro KM, DeWalt DA, 
Pignone MP, Mockbee J, Hale FA (2005) Quick assessment of 
literacy in primary care: the newest vital sign. Ann Fam Med 
3(6):514–522

	12.	 Shealy KM, Threatt TB (2016) Utilization of the newest vital 
sign (NVS) in practice in the United States. Health Commun 
31(6):679–687

	13.	 Capecchi L, Guazzini A, Lorini C, Santomauro F, Bonaccorsi G 
(2015) The first Italian validation of the most widespread health 
literacy assessment tool: the Newest Vital Sign. Epidemiol Prev 
39(4 Suppl 1):124–128

	14.	 Hesselink G, Cheng J, Schoon Y (2022) A systematic review of 
instruments to measure health literacy of patients in emergency 
departments. Acad Emerg Med Off J Soc Acad Emerg Med 
29(7):890–901

	15.	 Fransen MP, Leenaars KE, Rowlands G, Weiss BD, Maat HP, 
Essink-Bot ML (2014) International application of health lit-
eracy measures: adaptation and validation of the newest vital 
sign in The Netherlands. Patient Educ Couns 97(3):403–409

	16.	 Kogure T, Sumitani M, Suka M, Ishikawa H, Odajima T, Iga-
rashi A, Kusama M, Okamoto M, Sugimoro H, Kawahara K 
(2014) Validity and reliability of the Japanese version of the 
Newest Vital Sign: a preliminary study. PLoS ONE 9(4):e94582

	17.	 Pereira Cruvinel AF, Cusicanqui Mendez DA, Campos Chaves 
G, Gutierres E, Lotto M, Marchini Oliveira T, Cruvinel T 
(2018) The Brazilian validation of a health literacy instrument: 
the newest vital sign. Acta Odontol Scand 76(8):587–594

	18.	 Lorini C, Lastrucci V, Paolini D, Bonaccorsi G, Florence Health 
Literacy Research Group (2020) Measuring health literacy com-
bining performance-based and self-assessed measures: the roles 
of age, educational level and financial resources in predicting 
health literacy skills. A cross-sectional study conducted in Flor-
ence (Italy). BMJ Open 10(10):e035987

	19.	 American Psychiatric Association (2013) Diagnostic and sta-
tistical manual of mental disorders, 5th edn. Author, Arlington, 
VA

	20.	 Pike KM, Dunne PE, Addai E (2013) Expanding the boundaries: 
reconfiguring the demographics of the “typical” eating disor-
dered patient. Curr Psychiatry Rep 15(11):411

	21.	 Westmoreland P, Krantz MJ, Mehler PS (2016) Medical 
complications of anorexia nervosa and bulimia. Am J Med 
129(1):30–37

	22.	 El Ghoch M, Soave F, Calugi S, Dalle Grave R (2013) Eating 
disorders, physical fitness and sport performance: a systematic 
review. Nutrients 5(12):5140–5160

	23.	 Sullivan PF (1995) Mortality in anorexia nervosa. Am J Psy-
chiatry 152(7):1073–1074

	24.	 Segura-Garcia C, Ramacciotti C, Rania M, Aloi M, Caroleo 
M, Bruni A, Gazzarrini D, Sinopoli F, De Fazio P (2015) The 
prevalence of orthorexia nervosa among eating disorder patients 
after treatment. Eating Weight Disord EWD 20(2):161–166

	25.	 Lucherini Angeletti L, Innocenti M, Felciai F, Ruggeri E, Cas-
sioli E, Rossi E, Rotella F, Castellini G, Stanghellini G, Ricca 
V, Northoff G (2022) Anorexia nervosa as a disorder of the 
subcortical–cortical interoceptive-self. Eating Weight Disord 
EWD 27(8):3063–3081

	26.	 Pollatos O, Kurz AL, Albrecht J, Schreder T, Kleemann AM, 
Schöpf V et al (2008) Reduced perception of bodily signals in 
anorexia nervosa. Eating Behav 9(4):381–388

	27.	 Faul F, Erdfelder E, Lang AG, Buchner A (2007) G* Power 
3: a flexible statistical power analysis program for the social, 
behavioral, and biomedical sciences. Behav Res Methods 
39(2):175–191

	28.	 Cohen J (1988) The effect size. Statistical power analysis for the 
behavioral sciences. 77–83.

	29.	 Lorini C, Lastrucci V, Mantwill S, Vettori V, Bonaccorsi G, 
Florence Health Literacy Research Group (2019) Measuring 
health literacy in Italy: a validation study of the HLS-EU-Q16 
and of the HLS-EU-Q6 in Italian language, conducted in Flor-
ence and its surroundings. Annali dell’Istituto superiore di 
sanita 55(1):10–18

	30.	 Fairburn CG, Beglin SJ (1994) Assessment of eating disor-
ders: interview or self-report questionnaire? Int J Eat Disord 
16(4):363–370

	31.	 R Core Team (2022) R: a language and environment for statisti-
cal computing. R Foundation for Statistical Computing, Vienna, 
Austria. http://​www.R-​proje​ct.​org/.

	32.	 Elsworth GR, Beauchamp A, Osborne RH (2016) Measuring 
health literacy in community agencies: a Bayesian study of the 
factor structure and measurement invariance of the health lit-
eracy questionnaire (HLQ). BMC Health Serv Res 16:1–14

	33.	 Helitzer D, Hollis C, Sanders M, Roybal S (2012) Address-
ing the “other” health literacy competencies—knowledge, 
dispositions, and oral/aural communication: development of 
TALKDOC, an intervention assessment tool. J Health Com-
mun 17(sup3):160–175

	34.	 Rivero-Méndez M, Suárez E, Solís-Báez SS, Hernández G, 
Cordero W, Vázquez I et al (2010) Internal consistency of the 
Spanish health literacy test (TOFHLA-SPR) for Puerto Rico. 
Puerto Rico Health Sci J 29(1):49

	35.	 Laessle RG, Schweiger U, Daute-Herold U, Schweiger M, 
Fichter MM, Pirke KM (1988) Nutritional knowledge in patients 
with eating disorders. Int J Eat Disord 7(1):63–73

	36.	 Treasure J, Duarte TA, Schmidt U (2020) Eating disorders. Lan-
cet (London, England) 395(10227):899–911

	37.	 Galmiche M, Déchelotte P, Lambert G, Tavolacci MP (2019) 
Prevalence of eating disorders over the 2000–2018 period: a 
systematic literature review. Am J Clin Nutr 109(5):1402–1413

	38.	 Qian J, Wu Y, Liu F, Zhu Y, Jin H, Zhang H, Wan Y, Li C, Yu 
D (2021) An update on the prevalence of eating disorders in 
the general population: a systematic review and meta-analysis. 
Eating Weight Disord EWD 27(2):415–428

	39.	 Fairburn CG (2008) Cognitive behavior therapy and eating dis-
orders. Guilford Press

	40.	 Klein DA, Walsh BT (2004) Eating disorders: clinical features 
and pathophysiology. Physiol Behav 81(2):359–374

http://www.R-project.org/


	 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity           (2023) 28:59 

1 3

   59   Page 8 of 8

	41.	 Wagner S, Halmi KA, Maguire TV (1987) The sense of personal 
ineffectiveness in patients with eating disorders: one construct 
or several? Int J Eat Disord 6(4):495–505

	42.	 Keel PK, Forney KJ (2013) Psychosocial risk factors for eating 
disorders. Int J Eat Disord 46(5):433–439

	43.	 Konstantakopoulos G, Tchanturia K, Surguladze SA, David AS 
(2011) Insight in eating disorders: clinical and cognitive cor-
relates. Psychol Med 41(9):1951–1961

	44.	 Scholes S, Fat LN, Moody A, Mindell JS (2023) Does the use 
of prediction equations to correct self-reported height and 

weight improve obesity prevalence estimates? A pooled cross-
sectional analysis of Health Survey for England data. BMJ Open 
13(1):e061809

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Health literacy in female patients affected by anorexia nervosa and bulimia nervosa: a cross-sectional study with pair-matched controls
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 
	Level of evidence 

	Introduction
	Methods
	Ethical statement
	Participants
	Assessment and measures
	Statistical analysis

	Results
	Discussion
	Strength and limits
	What is already know on this subject?
	What this study adds?
	Acknowledgements 
	References


