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142  |  Chapter 6

Abstract

Introduction

Specialized lifestyle programs for patients undergoing metabolic-bariatric surgery 
(MBS) are provided to facilitate adjustment and adherence to a healthy lifestyle 
after surgery. However, pre-program food and health literacy in MBS patients are 
often unknown. In the general population, approximately three-quarters of people 
exhibit sufficient health literacy. This study aimed to examine food and health lit-
eracy of patients awaiting MBS and to identify patient specific factors associated 
with these literacies.

Methods

Patients awaiting MBS completed questionnaires on food literacy (Self-Perceived 
Food Literacy scale) and health literacy (European Health Literacy Survey Ques-
tionnaire-16) at the start of a preoperative lifestyle program. Linear and logistic 
regression analyses were used to identify associations between multiple variables 
and preoperative food and health literacy.

Results

Among 216 patients, the preoperative mean food literacy score was 3.49±0.44, on 
a five-point scale. Furthermore, 96.3% of patients showed sufficient health literacy, 
with scores of 13 or more out of 16. Patients with sufficient health literacy had higher 
food literacy scores (β 0.508; 95% CI: 0.208 – 0.809, p<.001).

Conclusion

This study among people living with obesity awaiting MBS suggests that food lit-
eracy is comparable, and health literacy is higher than in the general population. 
These findings emphasize the complexity of the aetiology of obesity, due to factors 
that extend beyond food and health literacy.

Anne_Jacobs BNWv1.indd   142Anne_Jacobs BNWv1.indd   142 13-02-2025   08:5313-02-2025   08:53



Food and health literacy in patients awaiting metabolic-bariatric surgery  |  143

Introduction

According to international guidelines, lifestyle adjustment forms the cornerstone 
for the treatment of obesity (1, 2). It is essential for the effectiveness of treatments, 
whether applying conservative methods involving cognitive and behavioral treat-
ments, utilizing obesity management medication like GLP-1 agonists, or opting 
for metabolic-bariatric surgery (MBS) in cases of severe obesity. Therefore, most 
bariatric centres offer perioperative lifestyle programs that focus on behavioural 
change, nutritional knowledge, dietary skills, physical activity, and psychological 
support (3-5). However, it remains uncertain whether patients undergoing MBS have 
adequate nutritional and health literacy skills, which are assumed conditional for 
behavior change in the context of obesity.

Previously, the assessment of these skills was challenging, but two emerging con-
cepts—food literacy and health literacy—now enable measurement through vali-
dated questionnaires. Food literacy is defined as “a collection of interrelated knowl-
edge, skills and behaviours required to plan, manage, select, prepare and eat food 
to meet needs and determine food intake” (6). Health literacy, which has evolved over 
time, is now described as “the degree to which individuals have the ability to find, 
understand, and use information and services to inform health-related decisions 
and actions for themselves and others” according to the CHC’s 2020 definition (7). 
It is important to understand that food and health literacy include more than just 
knowledge. They also involve skills and behaviours, including the ability to apply this 
health information effectively. For example, food literacy involves knowing how to 
prepare a meal using more than five fresh ingredients, and health literacy includes 
assessing the reliability of media sources. These examples illustrate the practical 
application of both literacies in everyday actions.

Prior research in the general population suggests a link between better food and 
health literacy and healthier eating habits (8-10). During the validation process of the 
Self-Perceived Food Literacy scale, (SPFL) used in this study, the SPFL showed a 
positive correlation with self-control and a negative correlation with impulsiveness. 
Participants who demonstrated higher food literacy reported consuming fruits, 
vegetables, and fish more frequently and in larger portions compared to those with 
lower food literacy levels (8). Additionally, another study found that higher SPFL 
scores were associated with better overall diet quality (11). Limited health literacy 
has been linked to several health-related outcomes, including poor general health, 
increased mortality, elevated health costs and reduced medication compliance 

6

Anne_Jacobs BNWv1.indd   143Anne_Jacobs BNWv1.indd   143 13-02-2025   08:5313-02-2025   08:53



144  |  Chapter 6

(12-14). Furthermore, it was also found that limited health literacy is associated with 
unhealthy lifestyle behaviours (15). Limited health literacy is more prevalent in spe-
cific demographic groups, such as those with a lower socioeconomic status and 
minority groups (12, 16). Furthermore, low alphabetical and numerical literacy may also 
contribute to limited health literacy (17).

To our knowledge, food literacy has not previously been investigated in patients 
awaiting MBS. Health literacy in patients awaiting MBS has been studied a few 
times and was found to be adequate in most patients (18-21). There were associations 
between patients’ race/ethnicity and their health literacy (18), as well as an inverse 
relationship between higher preoperative BMI and health literacy scores (19).

Despite existing research on food and health literacy in diverse populations, a sig-
nificant knowledge gap remains, particularly on food literacy within the specific 
group of patients awaiting MBS (22). Therefore, this study aims to examine food and 
health literacy in patients awaiting MBS and to identify patient-specific factors 
associated with these literacies.

Methods

Patient and data selection

In this prospective cohort study, patients were invited to participate when they 
were eligible for MBS after screening according to the IFSO criteria and started a 
preoperative lifestyle program at the Nederlandse Obesitas Kliniek (NOK, Dutch 
Obesity Clinic) locations in Amsterdam, Beverwijk and Hoogeveen. The invitation 
was sent to patients within their first week of enrolment in the preoperative lifestyle 
program. Patients with a documented history of any type of MBS or those who 
failed to complete the preoperative questionnaires despite three reminders were 
excluded. The process of patient inclusion continued until the desired sample size 
(200 completed questionnaires) was achieved. This study is part of a prospective 
cohort study that incorporates follow-up assessments up to two years after MBS.

This study was approved by the Medical Research Ethics Committees United, lo-
cated in Nieuwegein, The Netherlands (reference number W22.073).
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Standard treatment

All patients were screened for MBS eligibility by a multidisciplinary team, following 
the latest International Federation for the Surgery of Obesity (IFSO) criteria and 
nutritional guidelines (23). All patients awaiting MBS were enrolled in a pre- and 
postoperative counselling program at the NOK, which is identical across all loca-
tions. This program is led by a multidisciplinary team consisting of a medical doctor, 
dietician, psychologist and exercise expert. Most patients participate in a group 
counselling program. Individual guidance is only provided when group sessions 
are not feasible, for example, due to a language barrier or specific psychological 
disorders. The group counselling program comprises a total of 17 sessions, with 
five sessions in the five weeks prior to MBS and twelve sessions throughout the 
first postoperative year. Following the first year, patients attend annual follow-up 
sessions up to five years post-surgery.

Questionnaires

Following enrolment in the study, all participants were provided with the ques-
tionnaires through Castor EDC, an electronic study management program (24). The 
initial questionnaire was a self-developed questionnaire, including two questions: 
educational level and ethnic background (assessed by the birth country of the pa-
tient and their parents). The level of education was categorized into three groups: 
higher education (university or higher vocational education), intermediate edu-
cation (senior general secondary and pre-university education, senior secondary 
vocational education, or secondary vocational education), and the lower education 
group (lower vocational education, primary education, or no diploma).

The assessment of food literacy in this study was conducted using the SPFL, which 
comprises 29 items (8). The scale has been rewritten into simpler language to align 
with the Common European Framework of Reference (CEFR) at level B1 (8). This 
questionnaire, validated in the Dutch population, assesses the self-perceived food 
literacy among adults, with respect to healthy eating. Its validation included indi-
viduals with underweight, normal weight, overweight, and obesity (8). The scoring 
of the SPFL is conducted using a five-point Likert scale, where a score of five rep-
resents “Yes, always” and a score of one indicates “No, never” and vice versa for the 
eight questions that are subjected to reversed scoring. The scores are reported as 
the mean score, ranging from a minimum of one to a maximum of five, wherein a 
higher score corresponds to a higher level of food literacy. There is no predefined 
threshold to classify scores as either indicative of sufficient or limited food literacy.

6
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The European Health Literacy Survey Questionnaire (HLS-EU-Q16) was used to 
evaluate health literacy. The HLS-EU-Q16 is a validated, modified version derived 
from the original HLS-EU-Q47 tool consisting of 16 items (25). Although the original 
questionnaire was not initially developed based on the CEFR-level B1, it has been 
rewritten by researchers from the Erasmus MC in Rotterdam, The Netherlands, to 
align with this language proficiency level. The CEFR-level B1 version of the ques-
tionnaire was utilized in this study and the scoring method for HLS-EU-Q16 has 
been applied according to the guidelines (25). It is scored on a four-point Likert scale, 
where a score of one represents the lowest level of health literacy and a score of 
four the highest level. To simplify the scoring process, the scores are transformed 
into a binary format. Scores of one “very difficult” and two “difficult” are assigned a 
value of zero, while scores of three “easy” and four “very easy” are assigned a value 
of one. The individual scores are then summed, and three categories are established 
based on the total score. A score ranging from 0 to 8 indicates inadequate health 
literacy, a score of 9 to 12 indicates limited health literacy and a score from 13 to 16 
indicates sufficient health literacy (25).

Other measurements

Height and weight were measured at preoperative screening and at the start of the 
preoperative lifestyle program, as part of standard care at the NOK. Baseline charac-
teristics, including gender, age, type of surgery, and associated medical conditions, 
were obtained from the electronic patients’ records at the NOK.

Statistical analysis

Continuous data were reported as mean ± standard deviation for normally distrib-
uted data, and as median (interquartile range) for non-normally distributed data. 
Categorical data were presented as number (percentage). To investigate the factors 
associated with the preoperative level of food literacy, univariate linear regression 
analyses were conducted. For continuous variables, when linearity assumptions 
were not met, log transformation was applied. If linearity was still not achieved, 
quadratic or higher-order terms were added. In cases where the assumptions were 
not met even after these transformations, the variables were categorized based on 
quartiles and included in the model. The results were reported as β-coefficients with 
corresponding 95% confidence intervals (CI). To assess the factors associated with 
health literacy, univariate logistic regression analyses were performed (sufficient 
versus insufficient health literacy). The results were presented as odds ratios (OR) 
with corresponding 95% CI.
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The statistical analyses were carried out using IBM SPSS Statistics for Mac, version 
27.0. A p-value of less than 0.05 was considered statistically significant.

Results

Study population

A total of 500 consecutive patients were invited to participate in the study between 
June 2023 and December 2023. Of the invited patients, a total of 291 individuals 
agreed to receive baseline questionnaires. Of these, 216 participants (74%) complet-
ed the questionnaires and were subsequently included in the study. The median age 
of the study population was 44.0 [21.0] years, with 80.1% of the participants being 
female (Table 1). Most patients had an intermediate level of education.

Table 1 Baseline characteristics of the included study population. Presented as mean ± standard 

deviation, median [interquartile range] or number (%).

Included population

(n=216)

Age at screening, years 44.0 [21.0]

Sex

Female 173 (80.1)

Body mass index, kg/m2 42.5 [7.2]

Preoperative screening 42.5 [7.3]

Start preoperative counselling program

Associated medical problems

Hypertension 59 (27.3)

Type II diabetes 24 (11.1)

Dyslipidemia 25 (11.6)

Sleepapnea 41 (19.0)

Osteoarthritis 27 (12.5)

Country of birth

The Netherlands 170 (78.7)

Other 46 (21.3)

Level of education

Higher education 64 (29.6)

Intermediate education 135 (62.6)

Lower education 17 (7.8)

Type of perioperative counselling

Group 198 (91.7)

Individual 18 (8.3)

6
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Food and health literacy

Preoperative mean food literacy score was 3.49±0.44 (Table 2). Health literacy scores 
indicated sufficient (≥13 out of 16 points) in 208 patients (96.3%), limited health lit-
eracy (9-12 points) in five patients (2.3%), and inadequate health literacy (≤8 points) 
in three patients (1.4%). The distribution of scores within each category is also de-
tailed in Table 2. Due to the small sizes of the limited and inadequate health literacy 
groups, for further analysis, these groups were combined into a single “insufficient” 
group. Patients with sufficient health literacy skills exhibited a significantly higher 
food literacy score compared to those with insufficient health literacy skills (β 0.508; 
95% CI: 0.208 – 0.809, p<0.001, Table 3).

Table 2 Preoperative food and health literacy scores. Presented as mean ± standard deviation 

or number (%).

Included population

(n=216)

Food literacy score 3.49 ± 0.44

Health literacy score categories

Sufficient 208 (96.3)

Limited 5 (2.3)

Inadequate 3 (1.4)

Total health literacy score

3 1 (0.5)

5 1 (0.5)

8 1 (0.5)

9 1 (0.5)

10 1 (0.5)

11 2 (0.9)

12 1 (0.5)

13 16 (7.4)

14 28 (13.0)

15 39 (18.1)

16 125 (57.9)

Associations with food literacy

The results of the univariate regression analyses revealed several significant asso-
ciations. Females demonstrated a significantly higher food literacy score compared 
to males (β 0.202; 95% CI: 0.059 – 0.346, p=0.006, Table 3). Furthermore, patients 
with hypertension had a lower food literacy score compared to patients without 
hypertension (β -0.152; 95% CI: -0.281 – -0.023, p=0.021). However, age, preoperative 
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BMI, level of education, country of birth, type of perioperative counselling and other 
associated medical problems did not show significant associations with preoper-
ative food literacy.

Table 3 Food literacy scores for different predictors, using univariate linear regression, presented 

as β-coefficient [95% confidence intervals].

Independent variables Intercept Univariate model P-value

Age at screening, quartiles

3.553

< 33 years Ref.

33-44 years -0.115 [-0.276 – 0.045] 0.158

44-54 years -0.112 [-0.275 – 0.052] 0.179

> 54 years -0.039 [-0.206 – 0.129] 0.651

Sex

3.323 0.006Male Ref.

Female 0.202 [0.059 – 0.346]

BMI start preoperative counselling, quartiles

3.482

< 39.4 kg/m2 Ref.

39.4-42.49 kg/m2  0.047 [-0.118 – 0.213] 0.573

42.49-46.66 kg/m2 -0.028 [-0.192 – 0.137] 0.741

> 46.66 kg/m2 -0.006 [-0.171 – 0.159] 0.945

Baseline health literacy score

3.504Insufficient (limited+inadequate) Ref.

Sufficient 0.508 [0.208 – 0.809] <0.001

Associated medical problems

Hypertension 3.529 -0.152 [-0.281 – -0.023] 0.021

Type II diabetes 3.507 -0.170 [-0.354 – 0.013] 0.069

Dyslipidemia 3.493 -0.051 [-0.232 – 0.131] 0.583

Sleepapnea 3.506 -0.095 [-0.243 – 0.052] 0.205

Osteoarthritis 3.480  0.059 [-0.117 – 0.234] 0.510

Country of birth

3.472The Netherlands Ref.

Other 0.062 [-0.079 – 0.204] 0.386

Level of education

3.522
Higher education Ref.

Intermediate education -0.037 [-0.166 – 0.093] 0.576

Lower education -0.169 [-0.401 – 0.064] 0.155

Type of perioperative counselling

3.482Group Ref.

Individual 0.037 [-0.174 – 0.247] 0.730

BMI: Body Mass Index

6
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Associations with health literacy

Univariate logistic regression analyses illustrated that females had higher odds 
of having sufficient health literacy skills compared to males, with an OR of 4.333 
[1.038 – 18.089] p=0.044 (Table 4). The presence of type II diabetes and dyslipidaemia 
prior to surgery reduced the likelihood of having sufficient health literacy, with odds 
ratios of 0.188 [0.042 – 0.844] p=0.029 and 0.198 [0.044 – 0.887] p=0.034, respectively. 
No significant associations were found between health literacy and age, preoper-
ative BMI, level of education, country of birth, type of perioperative counselling or 
other associated medical problems.

Table 4 Odds ratio for sufficient versus insufficient (limited+inadequate) preoperative health 

literacy scores using univariate logistic regression analysis, presented as odds ratio [95% confi-

dence interval]. The non-sufficient group is used as reference category.

Independent variables Univariate model P-value

Age at screening 0.981 [0.926 – 1.040] 0.522

Sex

0.044Male Ref.

Female 4.333 [1.038 – 18.089]

Preoperative BMI 0.950 [0.852 – 1.058] 0.349

Associated medical problems

Hypertension 0.618 [0.143 – 2.672] 0.519

Type II diabetes 0.188 [0.042 – 0.844] 0.029

Dyslipidemia 0.198 [0.044 – 0.887] 0.034

Sleepapnea 0.375 [0.086 – 1.636] 0.192

Osteoarthritis -*

Country of birth

The Netherlands Ref.

Other 0.434 [0.100 – 1.889] 0.266

Level of education

Higher education Ref.

Intermediate education 1.279 [0.296 – 5.524] 0.742

Lower education

Type of perioperative counselling

Group

Individual Ref.

0.250 [0.047– 1.341] 0.106

* All individuals within the osteoarthritis and low education group exhibited sufficient health literacy, making 
the analysis not feasible.
BMI: Body Mass Index
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Discussion

The aim of this study was to investigate the food and health literacy of people 
awaiting MBS, and to identify patient-specific factors associated with these liter-
acies. The results show that 96.3% of patients awaiting MBS had sufficient health 
literacy. On a five-point scale measuring food literacy, the patients achieved an 
average score of 3.49 ± 0.44. Additionally, patients with sufficient health literacy 
demonstrated higher food literacy scores. Females demonstrated higher scores in 
both food literacy and health literacy, compared to males. Preoperative BMI, age, 
country of birth, and level of education were not associated with food or health 
literacy scores.

In this study, preoperative mean food literacy score was 3.49±0.44. By comparison, 
in previous Dutch cohort studies with individuals across the BMI spectrum (from 
underweight to obesity), the average food literacy score of the general population 
was 3.83 ± 0.41 and 3.37 ± 0.47, and a group of dieticians scored 3.99 ± 0.30 (8) (9). 
Both studies also used the SPFL questionnaire so, when considering that the mean 
scores overlap within two times the standard deviation, the average food literacy 
scores of our and the general population appear similar.

Our data shows 96.3% of patients awaiting MBS have adequate health literacy 
skills, contrasting with previous studies using the same questionnaire reporting 
60.9-78.7% (20, 21). Methodological differences, like digital survey distribution in our 
study versus face-to-face in others, could skew results due to potential selection 
bias among those with lower digital literacy. Consequently, this might have led to 
an overestimation of the proportion of patients with sufficient health literacy in 
our cohort.

The current study showed higher health literacy scores compared to a previous 
study in the general Dutch population, where only 75.5% showed sufficient health 
literacy (26). This could be due to the fact that patients in the current study recently 
sought help for their obesity, leading them to perceive themselves as having suffi-
cient health literacy. Furthermore, this cohort likely includes individuals who are 
more proactive in seeking medical help, which potentially introduces a bias towards 
higher perceived health literacy. Additionally, evidence suggests a self-selection 
bias, as patients with better literacy are more likely to undergo MBS (18, 20).

6
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The self-reported nature of both questionnaires used in this study may be sensitive 
to social desirability. Since patients in the current study had already undergone 
screening, were eligible for MBS, and were participating in the preoperative coun-
seling program, their responses to the questionnaires did not influence the indi-
cation for MBS. Nonetheless, some patients might have felt compelled to provide 
responses they perceived as supportive of their decision to pursue surgery or to 
justify MBS as their last resort after attempting other lifestyle changes, potentially 
influencing their answers towards more socially desirable responses.

This study found no significant correlation between BMI categories and food or 
health literacy scores. Previous research in patients undergoing MBS showed mixed 
results, with one study finding no BMI-nutrition literacy association (27) and another 
study observing an inverse BMI-health literacy association (19). Studies in the general 
population also show conflicting results: some report lower food or health literacy 
linked to higher BMI, (28, 29), while others find no such association between these 
literacies and BMI (9, 30). Thus, the relationship between BMI and food or health 
literacy appears complex or might not exist and needs further exploration through 
more comprehensive and longitudinal studies.

Previous studies have not examined food literacy in patients awaiting MBS, but 
one study with a smaller sample size (n=112) found no significant link between 
sex and nutritional knowledge (27). In the general population, women often exhibit 
higher food and health literacy scores compared to men (9, 10, 31, 32), consistent with 
our findings. This gender gap may stem from societal roles where women typically 
manage meal planning, shopping, and cooking (33), along with their tendency to 
be more health-conscious and proactive in seeking health information (34). Conse-
quently, women may have greater exposure to nutritional and health information 
and skills, resulting in higher literacy scores.

Lastly, this study found a strong correlation between food and health literacy. Pa-
tients with sufficient health literacy had significantly higher food literacy scores 
than those with insufficient health literacy. This finding aligns with previous re-
search that also demonstrated a positive association between these two forms of 
literacy (9, 10). This interrelationship suggests that individuals with insufficient health 
literacy may face challenges in understanding and making informed decisions re-
garding healthy eating.
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These observations strengthen the understanding that the cause of obesity is mul-
tifactorial, with the complex pathophysiology influenced by numerous factors such 
as genetics, behaviour, the gut microbiome and the external (food) environment, 
and is not solely the result of low food or health literacy (35-38). To comprehensively 
understand the role of food and health literacy in obesity treatment, it is important 
to distinguish between knowledge, skills, behaviours and behavioural change. As 
mentioned previously, food and health literacy involve skills and behaviours that 
go beyond mere knowledge, including the application of information. Additionally, 
health literacy is just one contributor to health outcomes; other factors such as life 
skills and executive functions also improve health (39). Moreover, behaviour is influ-
enced by multiple determinants beyond skills, including attitudes, self-efficacy and 
social influence such as social support (40, 41). These factors collectively determine 
the ability to translate knowledge into actionable behaviours and drive behavioural 
change, a critical consideration in the context of obesity treatment. Future studies 
should therefore also examine these additional behavioural determinants.

Strengths and limitations

This study significantly contributes to the understanding of food and health literacy 
and associated factors in patients awaiting MBS. The strengths of the study include 
the study size with 216 participants and the use of validated questionnaires at 
CEFR-level B1, which improves reliability. Nevertheless, certain limitations must be 
acknowledged. First, selection bias could have occurred because participation was 
voluntary, favouring individuals who were more confident in their food and health 
literacy and, therefore, more willing to participate; 26% of patients did not complete 
the questionnaires despite reminders, potentially favouring the inclusion of those 
with sufficient literacy. Additionally, digital administration of questionnaires may 
have introduced selection bias by inadvertently excluding individuals with limited 
digital literacy. Secondly, the small size of the group with insufficient health literacy 
(8 patients) necessitates a careful interpretation of the results, as this can strongly 
influence the correlations with other variables. To reduce such biases in future stud-
ies, incorporating printed and voice-assisted questionnaires should be considered, 
which may also increase completion rates. Lastly, it is important to highlight that al-
though these questionnaires are validated and both better food literacy and health 
literacy have been linked to healthier diet and lifestyle behaviours (as described in 
the introduction), they were validated within the general population. Therefore, the 
results may not be directly applicable, one-to-one, to the study population.

6
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Conclusion

This study of people living with obesity and awaiting MBS suggests that self-re-
ported food literacy is comparable to and health literacy is higher than that of 
the general population. Women reported greater food and health literacy, and no 
correlation was found between BMI and these literacies. The findings underline 
the complexity of obesity as a chronic disease, influenced by many factors beyond 
food and health literacy. Future studies should also examine additional behavioural 
determinants, such as self-efficacy, executive functions and life skills, as these are 
crucial for effectively engaging in health-related behaviours.

Anne_Jacobs BNWv1.indd   154Anne_Jacobs BNWv1.indd   154 13-02-2025   08:5313-02-2025   08:53



Food and health literacy in patients awaiting metabolic-bariatric surgery  |  155

References

1.	 Garvey WT, Mechanick JI, Brett EM, et al. AMER-

ICAN ASSOCIATION OF CLINICAL ENDOCRI-

NOLOGISTS AND AMERICAN COLLEGE OF EN-

DOCRINOLOGY COMPREHENSIVE CLINICAL 

PRACTICE GUIDELINES FOR MEDICAL CARE OF 

PATIENTS WITH OBESITY. Endocr Pract. 2016;22 

Suppl 3:1-203.

2.	 Wharton S, Lau DCW, Vallis M, et al. Obesity 

in adults: a clinical practice guideline. Cmaj. 

2020;192(31):E875-e91.

3.	 Fried M, Yumuk V, Oppert JM, et al. Interdisci-

plinary European guidelines on metabolic and 

bariatric surgery. Obes Surg. 2014;24(1):42-55.

4.	 Richtlijn morbide obesitas - Richtlijnendatabase 

2011 [Available from: https://richtlijnendatabase.

nl/richtlijn/morbide_obesitas.

5.	 Melissas J. IFSO guidelines for safety, quality, 

and excellence in bariatric surgery. Obes Surg. 

2008;18(5):497-500.

6.	 Vidgen HA, Gallegos D. Defining food literacy and 

its components. Appetite. 2014;76:50-9.

7.	 Health.gov. Health Literacy in Healthy People 

2030 2021 [updated August 24th 2021. Avail-

able from: https://health.gov/our-work/nation-

al-health-initiatives/healthy-people/healthy-peo-

ple-2030/health-literacy-healthy-people-2030.

8.	 Poelman MP, Dijkstra SC, Sponselee H, et al. 

Towards the measurement of food literacy with 

respect to healthy eating: the development and 

validation of the self perceived food literacy scale 

among an adult sample in the Netherlands. Int J 

Behav Nutr Phys Act. 2018;15(1):54.

9.	 Sponselee HCS, Kroeze W, Poelman MP, Renders 

CM, Ball K, Steenhuis IHM. Food and health pro-

motion literacy among employees with a low and 

medium level of education in the Netherlands. 

BMC Public Health. 2021;21(1):1273.

10.	 Lee Y, Kim T, Jung H. The Relationships between 

Food Literacy, Health Promotion Literacy and 

Healthy Eating Habits among Young Adults in 

South Korea. Foods. 2022;11(16).

11.	 Murakami K, Shinozaki N, Okuhara T, McCaffrey 

TA, Livingstone MBE. Self-perceived food liter-

acy in relation to the quality of overall diet and 

main meals: A cross-sectional study in Japanese 

adults. Appetite. 2024;196:107281.

12.	 Berkman ND, Sheridan SL, Donahue KE, Halpern 

DJ, Crotty K. Low health literacy and health out-

comes: an updated systematic review. Ann Intern 

Med. 2011;155(2):97-107.

13.	 Dewalt DA, Berkman ND, Sheridan S, Lohr KN, 

Pignone MP. Literacy and health outcomes: a 

systematic review of the literature. J Gen Intern 

Med. 2004;19(12):1228-39.

14.	 Eichler K, Wieser S, Brügger U. The costs of lim-

ited health literacy: a systematic review. Int J 

Public Health. 2009;54(5):313-24.

15.	 Wieczorek M, Meier C, Kliegel M, Maurer J. Rela-

tionship Between Health Literacy and Unhealthy 

Lifestyle Behaviours in Older Adults Living in 

Switzerland: Does Social Connectedness Matter? 

Int J Public Health. 2023;68:1606210.

16.	 van der Heide I, Wang J, Droomers M, Spreeuwen-

berg P, Rademakers J, Uiters E. The relationship 

between health, education, and health literacy: 

results from the Dutch Adult Literacy and Life 

Skills Survey. J Health Commun. 2013;18 Suppl 

1(Suppl 1):172-84.

17.	 Sørensen K, Van den Broucke S, Fullam J, et al. 

Health literacy and public health: a systematic 

review and integration of definitions and models. 

BMC Public Health. 2012;12:80.

18.	 Hecht L, Cain S, Clark-Sienkiewicz SM, et al. 

Health Literacy, Health Numeracy, and Cognitive 

Functioning Among Bariatric Surgery Candidates. 

Obes Surg. 2019;29(12):4138-41.

19.	 Erdogdu UE, Cayci HM, Tardu A, Demirci H, Ki-

sakol G, Guclu M. Health Literacy and Weight 

Loss After Bariatric Surgery. Obes Surg. 

2019;29(12):3948-53.

20.	 Cayci HM, Erdogdu UE, Demirci H, Ardic A, 

Topak NY, Taymur İ. Effect of Health Literacy on 

Help-seeking Behavior in Morbidly Obese Pa-

tients Agreeing to Bariatric Surgery. Obes Surg. 

2018;28(3):791-7.

6

Anne_Jacobs BNWv1.indd   155Anne_Jacobs BNWv1.indd   155 13-02-2025   08:5313-02-2025   08:53



156  |  Chapter 6

21.	 Köhler H, Dorozhkina R, Gruner-Labitzke K, de 

Zwaan M. Specific Health Knowledge and Health 

Literacy of Patients before and after Bariatric 

Surgery: A Cross-Sectional Study. Obes Facts. 

2020;13(2):166-78.

22.	 Sherf Dagan S, Keidar A, Raziel A, et al. Do Bariat-

ric Patients Follow Dietary and Lifestyle Recom-

mendations during the First Postoperative Year? 

Obes Surg. 2017;27(9):2258-71.

23.	 Mechanick JI, Apovian C, Brethauer S, et al. 

Clinical practice guidelines for the perioperative 

nutrition, metabolic, and nonsurgical support of 

patients undergoing bariatric procedures - 2019 

update: cosponsored by American Association 

of Clinical Endocrinologists/American College 

of Endocrinology, The Obesity Society, Ameri-

can Society for Metabolic & Bariatric Surgery, 

Obesity Medicine Association, and American 

Society of Anesthesiologists. Surg Obes Relat 

Dis. 2020;16(2):175-247.

24.	 Castor EDC. Castor Electronic Data Capture. 

[2023.3.2.2:[Available from: https://castoredc.com.

25.	 Storms H, Claes N, Aertgeerts B, Van den Broucke 

S. Measuring health literacy among low literate 

people: an exploratory feasibility study with 

the HLS-EU questionnaire. BMC Public Health. 

2017;17(1):475.

26.	 Anouk Willems MH, Anne Brabers, Jany Rade-

makers. Gezondheidsvaardigheden in Nederland: 

factsheet cijfers 2021. NIVEL; 2021.

27.	 Alkhaldy A, Alshehri B, Albalawi N, et al. General 

and Postbariatric Nutritional Knowledge among 

Patients Undergoing Bariatric Surgery. J Nutr 

Metab. 2019;2019:6549476.

28.	 Trieste L, Bazzani A, Amato A, Faraguna U, Tur-

chetti G. Food literacy and food choice – a sur-

vey-based psychometric profiling of consumer 

behaviour. British Food Journal. 2021;123(13):124-

41.

29.	 Toçi E, Burazeri G, Kamberi H, et al. Health literacy 

and body mass index: a population-based study 

in a South-Eastern European country. J Public 

Health (Oxf). 2021;43(1):123-30.

30.	 Zare-Zardiny MR, Abazari F, Zakeri MA, Dastras 

M, Farokhzadian J. The association between body 

mass index and health literacy in high school 

Students: A cross-sectional study. J Educ Health 

Promot. 2021;10:431.

31.	 van der Heide I, Rademakers J, Schipper M, 

Droomers M, Sørensen K, Uiters E. Health litera-

cy of Dutch adults: a cross sectional survey. BMC 

Public Health. 2013;13:179.

32.	 Lee HY, Lee J, Kim NK. Gender Differences 

in Health Literacy Among Korean Adults: Do 

Women Have a Higher Level of Health Literacy 

Than Men? Am J Mens Health. 2015;9(5):370-9.

33.	 Flagg LA, Sen B, Kilgore M, Locher JL. The influ-

ence of gender, age, education and household size 

on meal preparation and food shopping respon-

sibilities. Public Health Nutr. 2014;17(9):2061-70.

34.	 Ek S. Gender differences in health information 

behaviour: a Finnish population-based survey. 

Health Promot Int. 2015;30(3):736-45.

35.	 Dalle Molle R, Fatemi H, Dagher A, Levitan RD, 

Silveira PP, Dubé L. Gene and environment inter-

action: Is the differential susceptibility hypothe-

sis relevant for obesity? Neurosci Biobehav Rev. 

2017;73:326-39.

36.	 Sun X, Li P, Yang X, Li W, Qiu X, Zhu S. From ge-

netics and epigenetics to the future of precision 

treatment for obesity. Gastroenterol Rep (Oxf). 

2017;5(4):266-70.

37.	 Qasim A, Turcotte M, de Souza RJ, et al. On 

the origin of obesity: identifying the biological, 

environmental and cultural drivers of genet-

ic risk among human populations. Obes Rev. 

2018;19(2):121-49.

38.	 Yanovski SZ, Yanovski JA. Toward Precision Ap-

proaches for the Prevention and Treatment of 

Obesity. Jama. 2018;319(3):223-4.

39.	 Sponselee HCS, Ter Beek L, Renders CM, et al. 

Letting people flourish: defining and suggesting 

skills for maintaining and improving positive 

health. Front Public Health. 2023;11:1224470.

40.	 Albarracín D, Fayaz-Farkhad B, Granados Sa-

mayoa JA. Determinants of behaviour and 

their efficacy as targets of behavioural change 

interventions. Nature Reviews Psychology. 

2024;3(6):377-92.

41.	 Holloway A, Watson HE. Role of self-efficacy and 

behaviour change. Int J Nurs Pract. 2002;8(2):106-

15.

Anne_Jacobs BNWv1.indd   156Anne_Jacobs BNWv1.indd   156 13-02-2025   08:5313-02-2025   08:53



Food and health literacy in patients awaiting metabolic-bariatric surgery  |  157

6

Anne_Jacobs BNWv1.indd   157Anne_Jacobs BNWv1.indd   157 13-02-2025   08:5313-02-2025   08:53




