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ABSTRACT
Reducing the burden of chronic disease is an important public health priority. 

Chronic disease patients usually have lower health literacy (HL) than healthy 

people. Inadequate nutrition literacy (NL) impedes healthy eating, which 

negatively affects the prevention and management of chronic diseases. 

The study investigates HL and NL as predictors of chronic disease in Greek 

adults. It is a cross-sectional study conducted in the urban area of Attica, 

Greece, in 2017–2018. One thousand two hundred and eighty-one individuals 

aged ≥18 years participated in the study and completed the European Health 

Literacy Questionnaire (HLS_EU_Q47) and the Greek version of the Nutrition 

Literacy Scale (NLS-Gr). Sociodemographic and clinical characteristics (that 

is presence of a chronic disease) were also self-reported. Twenty-five percent 

of the participants stated that they had at least one chronic disease. Results 

showed that apparently healthy individuals had significantly higher HL and NL 

levels compared to participants with chronic disease (34.44 vs 30.39, p=0.001 

and 23.15 vs 19.04, p<0.0001, respectively). Linear regression analysis, after 

controlling for gender, age and education, revealed that chronic disease was 

negatively associated with lower NL (b ± SE: -0.736 ± 0.341, p=0.031) but was 

not associated with HL levels (b ± SE: -0.741 ± 0.609, p=0.224). Longitudinal 

studies may confirm whether the aforementioned relationship may represent 

a cause-and-effect phenomenon.
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INTRODUCTION
According to the World Health Organization, chronic diseases 
constitute a  major cause of ill health, disability and death 
worldwide. Major chronic diseases include cardiovascular 
diseases, cancer, respiratory diseases, diabetes, kidney diseases 
and liver diseases. Chronic conditions such as hypertension, 
obesity, and dyslipidemia can potentially lead to chronic 
diseases. It is important to note that even though chronic 
diseases are potentially preventable and can be effectively 
managed, they are highly prevalent and very costly for both 
the economy and society in general. Sixty-three percent of all 
deaths worldwide are attributed to chronic diseases (1) and up 
to 80% of all health-care costs in the European Union are also 
attributed to their management and treatment (2). In addition, 
multimorbidity of different chronic diseases is very common 
in the elderly and increases treatment and care costs for these 
patients (3). Of the six WHO regions, the European Region 

is the most affected by chronic diseases, and their growth is 
startling. The impact of the major chronic diseases (diabetes, 
cardiovascular diseases, cancer, chronic respiratory diseases 
and mental disorders) is equally alarming: taken together, 
these five conditions account for an estimated 86% of deaths 
and 77% of disease burden in the European Region (4).

There is some evidence that the prolonged economic austerity 
period in Greece, which started about 10 years ago, has negatively 
affected health status, particularly for vulnerable groups (5). In 
2017 it was estimated that approximately 40% of women and 30% 
of men died from cardiovascular diseases, whereas 20% and 30% 
of deaths among women and men, respectively, were attributed 
to cancer (6). There is good evidence that lower socioeconomic 
status (SES) and even more significantly, lower education levels, 
are associated with higher rates of chronic diseases (6). The link 
between health literacy (HL) and health outcomes has been 
adequately substantiated in reported research and an increasing 
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number of policy-makers and health-care professionals are 
gradually beginning to acknowledge the significance of 
improving HL levels to effectively manage chronic disease (7).

Health literacy “entails people’s knowledge, motivation and 
competences to access, understand, appraise and apply health 
information in order to make judgments and take decisions in 
everyday life concerning health care, disease prevention and health 
promotion to maintain or improve quality of life throughout the 
life course” and has been a subject of growing interest in the last 
decades (8). Individuals with low HL levels have negative health 
outcomes such as increased mortality, worse general health, 
limited health-care access, and more hospitalizations resulting 
in higher health-care costs (9). They also have difficulties with 
medication adherence and chronic disease management (10, 11). 
Moreover, elderly people, people with low SES, minority groups 
and chronic disease patients usually have lower HL than those who 
do not belong in vulnerable groups (12). There are many different 
instruments specifically designed to measure HL (13), focusing 
on different aspects of the definition of HL. The most frequently 
used HL assessment tools are the Rapid Estimate of Adult 
Literacy in Medicine (REALM), which measures reading ability 
and pronunciation (14), the Test of Functional Health Literacy in 
Adults (TOFHLA), which measures reading, comprehension and 
numeracy (15), and the Newest Vital Sign (NVS), which measures 
comprehension and numeracy using an ice cream food label (16). 
Lastly, in recent years, a  new HL measurement tool appears to 
have been gaining ground: the European Health Literacy Survey 
Questionnaire (HLS_EU_Q47), which was developed for the 
European Health Literacy Project (17) and was the questionnaire 
chosen for the purposes of this study.

Nutrition literacy (NL) is defined as “the degree to which 
individuals have the capacity to obtain, process, and understand 
basic nutrition information and nutrition services needed to 
make appropriate health decisions” (18). NL is an important 
concept due to the fact that inadequate NL hinders healthy 
eating (19), which is associated with the high prevalence of 
chronic diseases (20). While there are several tools available for 
assessing HL, mainly focusing on print literacy within the scope 
of health-care terminology (21), adequately validated tools for 
measuring NL are fewer and quite diverse (22). In the literature 
review, the most commonly used tools are the Nutrition Literacy 
Assessment Instrument (NLAI) (23) and the Nutrition Literacy 
Scale (24). The Greek version of the Nutrition Literacy Scale (25) 
was chosen to assess NL levels in the current study.

HL and NL research in Europe, particularly in the 
Mediterranean area, is relatively limited. The absence of such 
studies is particularly evident in the case of NL (26, 27). This 

manuscript presents the first study aiming to concurrently 
investigate HL and NL levels in patients with chronic disease 
in Greece. It is important to identify the possible relationship 
between the existence of chronic diseases and HL and NL 
levels due to chronic diseases being the most common cause of 
morbidity and premature mortality in Greece. The aim of the 
study was to investigate HL and NL as predictors of chronic 
diseases in Greek adults.

METHODS
STUDY SAMPLE
This cross-sectional study was conducted in the urban area 
of the Attica region in Greece. The inclusion criteria of the 
study were: participants of both genders, at least 18 years of 
age, able to read and write in Greek. There were no additional 
exclusion criteria. The recruitment areas were selected on 
a  feasibility basis among the municipalities of the greater 
metropolitan area of Athens. The recruitment period lasted 
6 months from October  2017 to April 2018. Sampling was 
conducted on a feasibility basis according to the age and gender 
demographics of the Greek population (2011 census Hellenic 
Statistical Authority (ELSTAT)) from the participants’ places 
of work or residence. Because no random sampling was 
performed, there were differences in sex distribution, and age 
distribution in women, between the selected sample and the 
total Greek population (Table 2). The total sample consisted of 
1281 individuals (59.4% women). The mean age of the sample 
(with standard deviations) was 44.52 (17.44) (46.92  (17.68) 
and 42.88 (17.11) for men and women, respectively). The 
participation rate was 85.4%, with 14.6% dropping out. It was 
estimated that a sample size of n=1083 was adequate to evaluate 
differences between subgroups of the study of 20%, achieving 
statistical power > 0.85 at < 0.05 probability level (P-value)

DATA COLLECTION PROCEDURES
Firstly, a cover letter explaining the purpose of the study was 
given to all participants. After agreeing to participate in the 
study, individuals had to complete the validated HL and NL 
assessment questionnaires. Moreover, they had to complete 
a specifically designed questionnaire about sociodemographic 
characteristics. Questions concerned information such as 
gender, age in years, years of education and the existence of 
chronic diseases. In particular, participants were asked if they 
had been diagnosed with at least one of the following: coronary 
heart disease (ICD-10 I25.1), stroke (ICD-10 I64), hypertension 
(ICD-10 I10-I15), diabetes mellitus (ICD-10  E10-E14), 
dyslipidemia (ICD  -10 E78.6), as well as any type of cancer 
(ICD-10 C00-D48). Participants were considered to suffer 
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from a chronic disease if they had answered “yes” on at least 
one of the aforementioned health disorders, otherwise they 
were considered apparently healthy.

EUROPEAN HEALTH LITERACY 
QUESTIONNAIRE (HLS_EU_Q47)
The original version of the European Health Literacy 
Questionnaire (HLS_EU_Q47), was created within 
the HLS_EU project (28) and was used in this study. It was 
initially used to measure HL levels in eight European countries 
and to discuss implications of literacy. Greece was one of the 
countries in which HL was measured and for this purpose 
the tool had previously been validated in Greek (17). The tool 
has been described as a  comprehensive measure of HL (28). 
It includes three health-relevant sectors (health care, disease 
prevention and health promotion) and four information-
processing areas (accessing, understanding, appraising, and 
applying). In total, 47 items are used to calculate a  general 
composite HL score, with 7 sub-indices and 12 sub-sub-indices. 
The 7 sub-indices are: the Health Care Index, the Disease 
Prevention Index, the Health Promotion Index, the Access/
Obtain Health Information Index, the Understanding Health 
Information Index, the Process/Appraise Health Information 
Index and the Apply/Use Health Information Index. The 12 
sub-sub-indices are: the Health Care Accessing Index, the 
Health Care Understanding Index, the Health Care Appraising 
Index, the Health Care Applying Index, the Disease Prevention 
Accessing Index, the Disease Prevention Understanding 
Index, the Disease Prevention Appraising Index, the Disease 
Prevention Applying Index, the Health Promotion Accessing 
Index, the Health Promotion Understanding Index, the Health 
Promotion Appraising Index, and the Health Promotion 
Applying Index.

The following formula: Index = (mean-1) * (50/3) is used to 
calculate the general index and the 7 sub-indices. Answers are 
based on a four-point self-reported Likert-type scale from 1 to 4 
(from very difficult to very easy). HL categories according to 
the total score are the following:

• Excellent HL (score of 42–50)

• Adequate HL (score of 33–42)

• Problematic HL (score of 25–33)

• Inadequate HL (score of < 25).

For the 12 sub-sub-indices a  lower score indicates lower HL 
in the specific index by calculating the average of the answers.

NUTRITION LITERACY SCALE-GREEK
Nutrition literacy was assessed using the Greek validated 
version of the nutrition literacy scale (NLS) (24, 25). 
The Greek version of the Nutrition Literacy Scale (NLS-Gr) 
consists of 29 sentences, while the initial version consists 
of 28  sentences, and assesses reading comprehension and 
measures individual ability to understand nutritional 
information. In each of these sentences one word is missing, 
and four options, of which only one is correct, are presented 
to the participant for selection. The total score is calculated by 
adding up the correct answers. The NL categories according 
to the score are the following:

• Adequate NL (score of >15)

• Marginal NL (score of 8–15)

• Inadequate NL (score of < 8)

BIOETHICS
The study was approved by the Institutional Ethics Review 
Board of the Harokopio University under protocol number 
57 on 15 September 2017.

STATISTICAL ANALYSIS
Continuous variables are presented as mean values ± standard 
deviation (SD), while qualitative variables are presented 
as absolute and relative frequencies. Associations between 
categorical variables were tested using contingency tables and 
the chi-squared test. Continuous and categorical variables 
were compared using Student’s t-test for normally distributed 
variables and the Mann-Whitney test for the rest. Correlations 
were evaluated using the Pearson correlation coefficient for 
normally distributed variables and Spearman’s correlation 
coefficient for skewed variables. Multiple linear regression 
models were used to estimate chronic disease presence (yes/
no) as predictors of HL and NL levels, considering other 
participants’ characteristics such as gender, age and education 
status. The results from the regression analysis are presented 
as b (beta coefficient) ± SE (standard error). A standardized 
beta coefficient compares the strength of the effect of each 
individual independent variable to the dependent variable. 
The assumption of normality was tested using the Shapiro-
Wilk test, whereas the assumption of linear regression of 
residuals was assessed graphically. Collinearity was tested 
using the variance inflation factor (all variables had a value 
of <4, suggesting no presence of collinearity). The Stata 14 
software (MP & Associates, Sparta, Greece) was used for all 
statistical analyses.
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RESULTS
DESCRIPTIVE CHARACTERISTICS 
AND HL AND NL LEVELS
Table 1 shows sample characteristics and levels of HL and NL. 
There were more women than men participants (59.4% vs 
40.6%) and they were younger (p<0.0001) and more educated 
(p=0.002) than men. There were no significant differences 
between men and women in terms of the existence of 
a chronic disease. It was observed that 1 out of 4 participants 
suffered from a chronic disease, with hypertension being the 
most prevalent condition. The average total HL score was 
32.28 (8.28), with the majority of the sample in the problematic 
HL category (41.2%). Otherwise, 16.6% were classified as having 
inadequate HL, 31.3% sufficient HL and 10.9% excellent HL. 

In terms of gender, there were significant differences observed 
in the inadequate HL category, with men more likely to have 
inadequate HL than women (p=0.017). As for NL, the average 
total score was 22.11 (5.67), indicating adequate NL  levels, 
with 89.2% of the sample falling under this category. In this 
case, there was also a significant difference between men and 
women, with men exhibiting lower NL (p<0.0001).

The age and sex distribution of the sample in comparison with 
the general population of the municipality of Attica is shown 
in Table 2 according to the age and gender demographics of the 
Greek population (2011 census Hellenic Statistical Authority 
(ELSTAT)). Small discrepancies appear in sex distribution, 
and in age distribution in women.

TABLE 1. THE SAMPLE’S DESCRIPTIVE CHARACTERISTICS AND HL AND NL FOR MEN AND WOMEN AND 
IN TOTAL (n=1281)

Men Women p Total

n (%) 520 (40.6) 760 (59.4) - 1281 (100)

Age Mean (SD), Median 46.92 (17.68), 43.00 42.88 (17.11), 39.00 <0.0001 44.52 (17.44), 41.00

Education in years Mean (SD) 6.86 (1.93) 7.13 (1.96) 0.002 7.02 (1.95)

Chronic disease n (%)

- Yes

- No

138 (27)

373 (73)

179 (23.8)

572 (76.2)

0.227 317 (25.1)

946 (74.9)

Reported chronic diseases n (%)

- Hypertension

- Diabetes

- Dyslipidemia

- Coronary heart disease

- Other

52 (10)

17 (3.3)

15 (2.9)

9 (1.7)

45 (8.6)

64 (8.4)

14 (1.8)

21 (2.8)

7 (0.9)

73 (9.7)

0.267 116 (9.1)

31 (2.4)

36 (2.8)

16 (1.2)

118 (9.6)

Health Literacy Score Mean (SD) 31.53 (8.88) 32.79 (7.82) 0.066 32.28 (8.28)

Health Literacy n (%)

- Inadequate HL*

- Problematic HL

- Sufficient HL

- Excellent HL

93 (20.8)

170 (38)

137 (30.6)

47 (10.5)

87 (13.7)

277 (43.5)

202 (31.7)

71 (11.1)

0.017 180 (16.6)

447 (41.2)

339 (31.3)

118 (10.9)

Nutrition Literacy Score Mean (SD) 21.35 (5.94) 22.62 (5.42) <0.0001 22.11 (5.67)

Nutrition Literacy n (%)

- Inadequate NL

- Marginal NL

- Adequate NL

31 (6)

37 (7.1)

451 (86.9)

29 (3.8)

41(5.4)

689 (90.8)

0.079 60 (4.7)

78 (6.1)

1141 (89.2)

p<0.005, Mann-Whitney, x2.  
Abbreviations: HL= Health Literacy; NL= Nutrition Literacy; SD=Standard deviation.
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Table 3 describes HL levels (general HL index and 7 sub-
indices) and NL levels separately for healthy participants and 
participants with health problems. There were significant 
differences for the general HL index and all the 7 HL sub-
indices, except the in the Process/Appraise information area, 
and the NL index, both for the numerical and the categorical 
variables, between healthy participants and participants 
with health problems. In particular, healthy individuals had 
significantly higher levels of both HL and NL (p=0.001 and 
p<0.0001 respectively).

MODELS OF LINEAR REGRESSION FOR HL
Table 4 presents the results of a  linear regression for HL 
when considering the existence or absence of a  chronic 
disease as a  predicting factor for HL. In the first model, the 
existence or absence of a  chronic disease was included, and 
the results showed that participants with health problems had 
significantly lower levels of HL by b = -2.487 points (p<0.0001) 
compared to healthy individuals. In the second model, where 
gender (p=0.069), age in years (p=0.323) and education in 
years (p<0.0001) were added as confounders, the existence 
or absence of a  chronic disease was no longer significantly 
associated with HL levels.

MODELS OF LINEAR REGRESSION FOR NL
Table 5 presents the results of a linear regression for NL when 
considering the existence or absence of a  chronic disease as 
a  predicting factor for NL. In the first model, the existence 
or absence of a  chronic disease was included, and the 
results showed that participants with health problems had 
significantly lower levels of NL by b = -4.110 points (p<0.0001) 
compared to healthy individuals. In the second model, where 

gender (p=0.019), age in years (p<0.0001) and education in 
years (p<0.0001) were added as confounders, the existence or 
absence of a chronic disease was still significantly associated 
with NL levels. Specifically, participants with health problems 
had significantly lower levels of NL by b  =  -0.736 points 
(p=0.031) compared to healthy individuals.

DISCUSSION
The results of the current study indicate that apparently 
healthy individuals have significantly higher HL and NL levels 
compared to participants with chronic diseases. This association 
was stronger in the case of chronic diseases and low levels of 
NL. The main reasons behind the above-mentioned findings 
are unclear and need to be further investigated but there is 
ample documentation to suggest that low NL levels can lead to 
an unhealthy diet (18) and thus increase the risk of ill health 
(19). It is also important to note that the negative effect of HL on 
the existence of chronic diseases disappears when controlling 
for education level. It is well known that low socioeconomic 
status is a strong parameter in predicting HL (29). Prevalence 
of chronic diseases, in conjunction with low levels of health 
and nutrition literacy, can negatively affect health outcomes 
and hinder optimal disease self-management. To the best of 
our knowledge, this is the first study in Greece to investigate 
the relationship between the existence of chronic diseases and 
HL and NL levels. These types of studies are also relatively 
scarce throughout the Mediterranean area. Most importantly, 
the association between chronic disease and low levels of NL 
has not been reported in the past. Despite the observational 
nature of the results, the aforementioned findings merit 

TABLE 2. AGE AND SEX STRUCTURE OF THE SAMPLE AND THE POPULATION OF THE MUNICIPALITY 
OF ATTICA n=1269

Men p-value Women p-value Total p-value

Age ranges

N (%)

Sample 
n=516

(40.57)

Population

N=1.615.237 
(48.59)

<0.0001 Sample

n=753

(59.33)

Population

N=1.763.504 
(51.41)

<0.0001 Sample

n=1272

Population

N=3.378.741

18–39 years old 212 (41.1) 710.003 
(43.95)

>0.05 388 (51.4) 688.269 
(39.03)

<0.05 600 (47.1) 1.398.272 
(41.38)

<0.05

40–59 years old 175 (33.9) 518.188 
(32.08)

213 (28.2) 574.864 
(32.60)

389 (30.6) 1.093.052 
(32.34)

>60 years old 129 (25) 387.046 
(23.96)

152 (20.4) 500.371 
(28.36)

283 (22.2) 887.417 
(26.26)

P<0.005, x2 test
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TABLE 3. HL AND NL LEVELS FOR HEALTHY INDIVIDUALS AND PARTICIPANTS WITH HEALTH PROBLEMS (n=1281)

Healthy individuals (n=946) Participants with health 
problems 
(n=317)

p-value

Health Literacy Mean (SD) 34.44 (6.77) 30.39 (10.10) 0.001

Health Care Mean (SD) 33.96 (7.66) 31.93 (10.38) 0.006

Disease Prevention Mean (SD) 32.90 (8.60) 31.21 (10.34) 0.027

Health Promotion Mean (SD) 31.84 (8.38) 28.32 (11.56) <0.0001

Accessing Mean (SD) 32 (8.10) 28.65 (11.17) <0.0001

Understanding Mean (SD) 35.07 (8.09) 32.87 (10.44) 0.004

Appraising Mean (SD) 31.70 (8.68) 30.27 (10.84) 0.157

Applying Mean (SD) 33.10 (8.27) 30.56 (10.36) <0.0001

HL levels

- Inadequate HL n (%)

- Problematic HL n (%)

- Sufficient HL n (%)

- Excellent HL n (%)

95 (11.9)*

353 (44.1)*

270 (33.8)*

82 (10.3)

83 (30.6)

90 (33.2)

63 (23.2)

35 (12.9)

<0.0001

Nutrition Literacy Mean (SD) 23.15 (4.66) 19.04 (7.09) <0.0001

NL levels

- Inadequate NL n (%)

- Marginal NL n (%)

- Adequate NL n (%)

17 (1.8)*

39 (4.1)*

889 (94.1)*

42 (13.3)

38 (12)

236 (74.7)

<0.0001

P<0.005, Mann-Whitney and x2, * shows the HL and NL subcategories between which a significant difference exists.  
Abbreviations: HL= Health Literacy; NL= Nutrition Literacy; SD=Standard deviation.

TABLE 4. RESULTS (b, SE) OF REGRESSION ANALYSIS MODELS THAT EVALUATED DETERMINANTS OF HEALTH 
LITERACY (n=1281)

Model 1 Model 2

b ± SE, p b ± SE, p

Chronic disease (Yes/No) -2.487 ± 0.544, <0.0001 -0.741 ± 0.609, 0.224

Gender (Men/Women) -0.860 ± 0.472, 0.069

Age in years -0.017 ± 0.017, 0.323

Education in years 0.945 ± 0.144, <0.0001

Abbreviations: b= b coefficient; SE=standard error.

TABLE 5. RESULTS (b, SE) OF REGRESSION ANALYSIS MODELS THAT EVALUATED DETERMINANTS OF NUTRITION 
LITERACY (n=1281)

Model 1 Model 2

b ± SE, p b ± SE, p

Chronic disease (Yes/No) -4.110 ± 0.349, <0.0001 -0.736 ± 0.341, 0.031

Gender (Men/Women) -0.618 ± 0.264, 0.019

Age in years -0.077 ± 0.010, <0.0001

Education in years 1.127 ± 0.080, <0.0001

Abbreviations: b= b coefficient; SE=standard error.
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prompt attention from a public health and evidence-informed 
policy-making perspective.

In a recent study conducted by Warren-Findlow and colleagues 
(2014), which focused solely on hypertension in the USA, only 
28.4% of the patients met the criteria for adequate HL (30). 
In another similar study conducted in Brazil by Souza and 
colleagues (2014), the percentage of patients with type 2 diabetes 
and adequate HL levels was 63%. The researchers also reported 
that patients with inadequate HL were more likely to present poor 
glycemic control compared to patients with higher HL levels (31). 
Similarly, in two studies conducted in Pakistan and Gaza Strip, by 
Saeed and colleagues (2017) and by Radwan and colleagues (2017) 
respectively, inadequate HL was associated with poor glycemic 
control in patients with type 2 diabetes (32, 33). In two other 
studies that evaluated the association between low HL and blood 
pressure in patients with hypertension and coronary disease, the 
results showed that low HL was associated with uncontrolled 
(34) and elevated blood pressure (35). Furthermore, a  study by 
Shibuya and colleagues (2011) revealed that individuals with 
lower functional HL scores were more likely to have a history of 
hypertension and diabetes mellitus (36). In addition, the study by 
Adeseun and colleagues (2012) conducted in Pennsylvania (USA) 
examined the relationship between HL and cardiovascular 
disease risk factors, including high blood pressure, elevated 
lipids, waist-to-hip ratio, body mass index and tobacco use among 
dialysis patients. The results showed that HL was associated with 
high blood pressure but not with the other risk factors in these 
patients  (37). Lastly, in the study by Woodard and colleagues 
(2014) conducted in Tennessee (USA), functional HL was not 
related to glycemic control in patients with type 2 diabetes (38). In 
most of the above studies, where SES was concurrently assessed 
with HL and NL, education appeared to be positively associated 
with HL. More specifically, the majority of patients with adequate 
HL levels had a  higher education, in contrast to patients with 
marginal and inadequate HL (31, 32, 34, 35, 37). Only one study, 
conducted in Japan, indicated no significant difference between 
education and HL levels (36). A similar picture is obtained when 
investigating NL and education but very few studies have been 
conducted so far (39, 40).

Prevention and treatment of these non-communicable 
diseases has become a  major matter of public health due to 
the large human, social and economic costs, which represent 
a  substantial burden on the health and social care systems. 
With the coexistence of the economic recession in Europe 
and especially in Greece, where austerity dominates, reducing 
the rates of chronic diseases is a  matter of urgency, requiring 
prompt attention (1). There is evidence that prevalence of chronic 

diseases is associated with both low levels of HL and low SES 
worldwide (6). Hence, studies investigating chronic disease and 
HL should always concurrently take into account the role of SES.

The limitations of the current study include: the cross-sectional 
design of the study, which cannot directly support the causal 
nature of the influencing factors, the fact that the instruments 
used were validated but pertain to interpretation of subjective 
measures, and that all the data were self-reported. In addition, 
the participants were recruited only from the urban area of the 
Attica region. Lastly, the findings of the current study cannot 
be generalized mainly due to small discrepancies observed in 
gender distribution, and age distribution in the case of women.

Since low HL is identified as a stronger predictor of poor health 
rather than age, income or education level, it is evident that 
policy-makers and health-care providers should be aware of 
its crucial role in the context of chronic disease prevention 
and management. Our findings also identify the clear need to 
strengthen the role of primary health care in the direction of 
the recent Astana Declaration on Primary Health Care (41). 
Developing and applying effective interventions that focus on 
re-evaluating HL not only as an individual attribute but also 
as an interaction between patients’ skills and the effectiveness 
of organizations, health-care professionals and health-care 
systems, is also of great importance. The positive power of HL 
should be emphasized in terms of patient and, indeed, citizen 
empowerment, and highlighted to health-care providers and 
policy-makers alike, and the negative framing of low HL as 
a  burden or a  deficiency, which may even carry stigma for 
individuals or groups, should be avoided.

Improving HL levels and especially NL levels in Greeks with 
chronic disease could help individuals to better manage 
chronic conditions, have improved care experiences, and 
achieve better outcomes, whilst at the same time contributing 
to lowering individual, social and economic costs, thus 
reducing the overall burden of chronic diseases.
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