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LOW HEALTH LITERACY AND PERCEIVED STRESS
IN ADULTS: IS THERE A LINK?
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SUMMARY

Objectives: Mental stress, low health literacy (HL) and nutrition literacy (NL) are associated with serious negative health outcomes. The aim of
this study was to investigate HL and NL levels, in relation to levels of perceived stress, in adults.

Methods: This cross-sectional study was conducted in the urban area of the Attica region, Greece. The sample consisted of 1,281 individuals,
aged =18 years. The European Health Literacy Questionnaire 47, the Greek version of the Nutrition Literacy Scale and the Perceived Stress
Scale 14 were used. Socio-demographic characteristics were also assessed. Nonparametric Mann-Whitney U and Kruskal-Wallis tests, Pearson

chi-square and multiple linear regression models were used.

Results: The sample’s perceived stress mean value (SD) was 26.47 (7.27) with women scoring statistically significantly higher than men. The
mean HL and NL scores were 32.28 (8.28) and 22.11 (5.67), respectively. Linear regression analysis has shown that perceived stress was signifi-
cantly negatively associated with HL (p <0.001) but not with NL levels (p=0.675) after adjusting for a series of confounding variables.

Conclusions: Low health literacy seems to be very significantly associated with high levels of perceived stress. The reasons behind this as-

sociation require further investigation.
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INTRODUCTION

Mental stress is prevalent in the general population, and it is a
relatively inevitable aspect of life. The individual’s ability to cope
with stress is very important and can have a serious impact on key
psychosomatic health indicators and on cognitive function. It is
well documented that the prolonged activation of these systems
could potentially lead to a series of stress-related diseases and to
premature death (1). It is well known that chronic stress is a trigger
for depression (2), and it also seems to be an important factor in
determining an individual’s vulnerability to ageing and age-related
comorbidities, via epigenetic modifications (3). In addition, stress
has a major influence upon mood, sense of well-being (4), eating
behaviour (5), and may also contribute to a higher prevalence of
negative health behaviours (6).

Perceived stress is defined as “the feelings or thoughts that
individuals have about how much stress they are under at a given
point in time or over a given time period”. Perceived stress incor-
porates feelings about the uncontrollability and unpredictability of
one’s life, how often one has to deal with irritating hassles, how
much change is occurring in one’s life, and confidence in one’s
ability to deal with problems or difficulties (7).

Low levels of health literacy (HL) and nutrition literacy (NL)
are often linked with ill-health and they constitute an emerging
field for health research, policy and practice both in developed

and developing countries. Studies suggest that health literacy is
a stronger predictor of health than age, income, employment,
education, and race (8). Nutrition literacy seems to be positively
correlated with a healthy and balance diet (9).

The definition of HL is as follows: “HL incorporates the
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 course of life (10). NL is defined as “the
degree to which individuals can obtain, process, and understand
basic nutrition information and nutrition services they need to
make appropriate nutritional decisions” (11). In recent years, the
relatively new term of mental health literacy has been introduced
(12). Mental health literacy (MHL) usually refers to individuals’
understanding and deeper comprehension of mental disorders and
their treatments and of mental health issues, in general. It also
refers to the ability to seek help and advice on mental health issues
in an effective manner (13). In the current study, the participants’
levels of HL and NL were assessed, but not the levels of MHL.

Mental stress and certain anxiety disorders are usually treatable
conditions; however, research indicates that a great proportion of
affected individuals usually do not seek professional help or find
it difficult to adhere to recommended interventions (14). There
is evidence that the inability to effectively recognize symptoms
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may contribute to low levels of help seeking (15). Low health
literacy is a key contributor to negative health behaviours and
negative health outcomes.

It is important to note that perceived stress, as a multidimen-
sional concept, is usually associated with a broad range of causa-
tive and conducive factors. The degree of stress and the ways in
which a person manages stressful situations can be affected by
a number of factors such as personal characteristics, life events,
lifestyle, socio-demographic and occupational variables, as well
as low sense of coherence, poor social network and appraisal of
the stressor(s) (16, 17).

The possible interrelationships between low levels of HL in
the general population and stress or anxiety has not been inves-
tigated in the past. Most studies have focused on participants
who are caregivers or participants with certain diseases and on
mental health literacy and stress of mentally ill patients, condi-
tions which are already associated with negative emotions and
increased stress levels (15).

The aim of this cross-sectional study was to investigate HL
and NL levels, in relation to levels of perceived stress, in adults.

MATERIALS AND METHODS

Ethical Approval

This study was conducted according to the guidelines laid
down in the Declaration of Helsinki and all procedures involving
research study participants were approved by the Institutional
Ethics Review Board of the Harokopio University. The protocol
number was 57 and the date of expedition was 15 September 2017.
Participants were informed about the purpose of the study, via a
cover letter, prior to giving an informed consent.

Study Design and Sample Collection

This was a cross-sectional study which took place in the urban
area of the Attica region, Greece. The areas of recruitment were
selected on a feasibility basis, among the municipalities of the
greater metropolitan area of Athens. The collection of the partici-
pants lasted 6 months, from October 2017 to April 2018. Power
analysis estimated that a sample size of n=1,083 was adequate
to evaluate differences between subgroups of the study and the
investigated parameters of 20%, achieving statistical power>0.85
at <0.05 probability level (p-value). The final sample consisted of
1,281 participants of both sexes, aged > 18, (59.4% women), with
a mean age of 44.52 (+17.44) years. Inclusion criteria included:
participants of both sexes, >18 years of age and the ability to
read and write in Greek. No other exclusion criteria were used.
The participation rate was 85.4%, with 14.6% dropping out. The
main reasons for dropping out, as stated by the participants, were
lack of time or lack of interest in the study.

Materials

Participants completed three validated questionnaires. Socio-
demographic characteristics were also assessed. Participants
filled the questionnaire either in a printed or in electronic form.
The mean time of completion of the questionnaire was about 25

minutes. To avoid sources of bias, efforts were made to ensure
the recruitment of a relatively large sample of participants, to
ensure that all instruments were previously tested and validated
in the Greek language and all the procedures were conducted in
an anonymous manner.

Socio-demographic Characteristics

Socio-demographic characteristics such as sex, age in years,
education in years and the existence or not of a chronic disease
were assessed via questionnaire.

European Health Literacy Questionnaire

The European Health Literacy Questionnaire (HLS EU Q47),
was used to evaluate HL levels (18). It is a comprehensive measure
of HL with 47 items, which includes three health-relevant sec-
tors (health care, disease prevention and health promotion) and
four information-processing areas (accessing, understanding,
appraising, and applying). A general HL score and 7 sub-indices
can be calculated with the following formula: index = (mean—1)
* (50/3). The 7 sub-indices are: the Health Care Index, Disease
Prevention Index, Health Promotion Index, Access/Obtain Health
Information Index, Understanding Health Information Index,
Process/Appraise Health Information Index, and Apply/Use
Health Information Index. Responses range from 1 to 4, using
a four-point self-reported Likert-type scale. Total score varies
from 0 to 50. 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), and inadequate HL
(score of <25).

Nutrition Literacy Scale-Greek

For NL assessment the Greek validated version of the Nutrition
Literacy Scale (NLS-Gr) (19) was used. This tool assesses reading
comprehension and measures individual’s ability to understand
nutritional information. A total of 29 sentences missing a word,
are included in the Greek version of the NLS (20). Four options,
of which only one is correct, are given to the participant. The
total score is calculated by summing the correct answers and
ranges from 0 to 29. The NL categories according to the score
are adequate NL (score of >15), marginal NL (score of 8-15),
and inadequate NL (score of < 8).

Perceived Stress Scale-14

The Perceived Stress Scale-14 (PSS-14) is a self-reported 14-
item questionnaire with a 5-point Likert type scale (0 = never, 1
= almost never, 2 = sometimes, 3 = fairly often, 4 = very often)
(21). It is considered a brief and easy tool for completion. This
measure assesses whether situations experienced by a person
during the last month are stressful. It concludes seven positive
and seven negative items, and the highest possible score is 56.
A higher score indicates higher levels of perceived stress during
the past month. The scale has been validated in Greek (22, 23).

Statistical Analysis

Data are presented as n (%) for qualitative variables (sex, exist-
ence of chronic disease, HL and NL categories) and as mean (SD)
for quantitative variables (age and education in years, HL, NL
and PSS scores). In the case of participants who did not answer
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all questions of the questionnaires (missing values), the final
scores were not calculated and were not included in the analysis.
Due to the skewed distribution of the quantitative variables (age
and education in years, HL and NL scores) the Mann-Whitney,
non-parametric test was used to evaluate differences between men
and women. Also, the Kruskal-Wallis, non-parametric test was
used to evaluate differences between HL and NL categories and
perceived stress score. Moreover, Pearson chi-square was used to
evaluate differences between men and women for the qualitative
variables. Then, multiple linear regression analyses were further
used to evaluate whether HL and NL (dependent variables) were
associated with perceived stress (independent variable), adjusting
for sex, age, education, existence of chronic disease, and NL and
HL, respectively (independent determinants). The inclusion of
the independent variables was based on literature review and the
tested research hypothesis of the present study. Multicollinearity
was evaluated using the variance inflation factor (VIF; variables
with value >4 were not included at the same time in the model).
The STATA software, version 14 (MP and Associates, Sparta,
Greece) was used for all statistical analyses.

RESULTS

Descriptive Characteristics and Levels of Perceived
Stress according to HL and NL categories
Participants’ descriptive characteristics, HL, NL, and perceived
stress scores are presented in Table 1. In total 1,281 individuals
(59.4% women) participated in the study. Their mean age (SD)
was 44.52 (17.44). Men were older (p<0.001) and less educated
(p=0.002) than women. According to perceived stress score,

women scored higher than men (p=0.040) and the sample’s
mean value (SD) was 26.47 (7.27). Mean HL and NL scores were
32.28 (8.28) and 22.11 (5.67), respectively. Differences were
observed between men and women in the adequate, problematic
and sufficient HL (p=0.017). More specifically, the proportion of
men was lower, the problematic and the sufficient HL category
relevant to the women’s proportion and higher in the inadequate
HL category.

Table 2 shows the mean value (SD) of the perceived stress
score, in every HL category in the whole sample of participants
and in men and women separately. In total, those with excellent
HL had lower levels of perceived stress compared to those with
sufficient, problematic and inadequate HL. Also, those with
sufficient HL had lower levels of perceived stress compared to
those with inadequate HL (p<0.001). The same results apply to
women (p<0.001). For men, those with inadequate HL had higher
perceived stress compared to every other HL category (p<0.001).
Table 3 presents the mean value (SD) of perceived stress score, in
every NL category, both in total, for men and women separately.
No statistically significant differences were observed.

Models of Linear Regression for HL

Table 4 presents the results of a linear regression for HL when
considering perceived stress, as significant factor for HL. The
first model including only perceived stress showed that it was
significantly negatively associated with higher levels of HL with
—0.266 points (p<0.001). When in model 2, sex (p=0.069), age
in years (p=0.721), education in years (p<0.001), existence of
chronic disease (p=0.463), and NL (p<0.001) were added as
confounders, perceived stress was still significantly negatively
associated with HL with —0.239 points (p<0.001).

Table 1. Descriptive characteristics of the sample and HL, NL and perceived stress (N = 1,281)

Men Women p-value Total

N (%) 520 (40.60) 760 (59.40) - 1,281 (100.00)
Age, mean (SD) 46.92 (17.68) 42.88 (17.11) <0.001 4452 (17.44)
Education in years, mean (SD) 6.86 (1.93) 7.13(1.96) 0.002 7.02 (1.95)
Chronic disease, n (%)

Yes 138 (27.00) 179 (23.80) . 317 (25.10)

No 373 (73.00) 572 (76.20) 946 (74.90)
Perceived stress score, mean (SD) 25.82 (7.25) 26.91 (7.26) 0.040 26.47 (7.27)
Health literacy score, mean (SD) 31.53 (8.88) 32.79 (7.82) 0.066 32.28 (8.28)
Health literacy categories, n (%)

Inadequate HL* 93 (20.80) 87 (13.70) 180 (16.60)

Problematic HL* 170 (38.00) 277 (43.50) 0017 447 (41.20)

Sufficient HL* 137 (30.60) 202 (31.70) 339 (31.30)

Excellent HL 47 (10.50) 71(11.10) 118 (10.90)
Nutrition literacy score, mean (SD) 21.35(5.94) 22.62 (5.42) <0.001 22.11(5.67)
Nutrition literacy categories, n (%)

Inadequate NL 31(6.00) 29 (3.80) 60 (4.70)

Marginal NL 37 (7.10) 41 (5.40) 0.079 78 (6.10)

Adequate NL 451(86.90) 689 (90.80) 1,141 (89.20)

p<0.05, Mann-Whitney, X2, *shows between which categories exists the significant difference
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Table 2. Perceived stress for HL categories (N=1,053)

HL categories
Inadequate HL Problematic HL Sufficient HL Excellent HL p-value
Perceived stress, mean (SD) 28.73 (7.04)# 2717 (7.16) 25.71 (7.53) 22.65 (7.32)1 <0.001
Men’s perceived stress, mean (SD) n=433 28.36 (6.94)11 26.07 (7.04) 25.16 (8.01)% 22.60 (6.92)f <0.001
Women'’s perceived stress, mean (SD) n=620 29.11 (7.16)% 27.86 (7.16)8 26.08 (7.20) 22,68 (7.62)1% <0.001
p<0.05, Kruskal-Wallis, **$ Tshows between which HL subcategories exists the significant difference
Table 3. Perceived stress for NL categories (N=1,053)
NL categories
Inadequate NL Marginal NL Adequate NL p-value
Perceived stress, mean (SD) 28.44 (6.44) 26.34 (7.55) 26.38 (7.29) 0.105
Men’s perceived stress, mean (SD) n=433 27.86 (4.91) 27.31(8.22) 25.57 (7.28) 0.056
Women'’s perceived stress, mean (SD) n=620 29.16 (7.95) 2548 (9.89) 26.91 (7.25) 0.291

p<0.05, Kruskal-Wallis

Table 4. Results (b, SE) from regression analysis models that evaluated determinants of health literacy (N=1,281)

Model 1 Model 2

b * SE p-value b * SE p-value
Perceived stress -0.266 + 0.032 <0.001 -0.239 + 0.031 <0.001
Sex (men/women) -0.840 + 0.462 0.069
Age (years) -0.006 + 0.017 0.721
Education (years) 0.538 £ 0.152 <0.001
Chronic disease (yes/no) -0.435 + 0.592 0.463
Nutrition literacy 0.274 £ 0.052 <0.001

b — unstandardized b, SE — standard error coefficients, p<0.05

Table 5. Results (b, SE) from regression analysis models that evaluated determinants of nutrition literacy (N=1,281)

Model 1 Model 2
b *SE p-value b * SE p-value
Perceived stress -0.048 + 0.022 0.028 -0.007 £ 0.018 0.675
Sex (men/women) -0.683 +0.259 0.008
Age (years) -0.077 £ 0.009 <0.001
Education (years) 1.027 £ 0.080 <0.001
Chronic disease (yes/no) -0.646 + 0.332 0.052
Health literacy 0.086 + 0.052 <0.001
b — unstandardized b, SE — standard error coefficients, p<0.05
Models of Linear Regression for NL DISCUSSION

Table 5 presents the results of a linear regression for NL
when considering perceived stress as significant factor for
NL. The first model including only perceived stress showed
that it was significantly negatively associated with higher
levels of NL with —0.048 points (p=0.028). When in model
2, sex (p=0.008), age in years (p<0.001), education in years
(p<0.001), existence of chronic disease (p=0.052), and HL
(p<0.001) were added as confounders, perceived stress was
not still associated with NL.

Positive health behaviours and health risk often have complex
relationships with stress, as they can be both elements of coping
behaviours and of stress response. The current study was set out
to investigate HL and NL levels, in relation to levels of perceived
stress, in adults.

In Greece, there is relatively limited data on stress and anxiety
in the general population (24). The levels of perceived stress in
the current study were slightly higher in comparison to similar
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studies conducted in the past (22, 23). This could partially be
attributed to the prolonged economic austerity period faced by
Greece, which seems to have affected many aspects of health and
well-being of the population. Women had significantly higher
levels of perceived stress in comparison to men, a finding which
is in accordance with the findings of other studies conducted in
Greece (22, 23) and worldwide (25). Women usually report more
stress than men, potentially because of their different roles in
family life and work compared to men (26).

With respect to HL categories, important differences were
observed between men and women. More men had inadequate
HL levels in comparison to women. As for NL categories, there
were no gender differences, but women reported higher NL levels
compared to men.

Interestingly, the results clearly show that low HL is signifi-
cantly positively associated with high levels of perceived stress.
The reasons behind this finding are unclear and the methodology
employed in this study does not permit to conclude a clear cause-
effect relationship. It is highly likely that limited health literacy
increases the individuals’ stress levels, by limiting their ability to
effectively deal with various psychosocial health related issues.
On the other hand, it is plausible that the presence of stress, per
se, hinder the ability of the individual to improve health literacy
levels.

There is evidence that people with low levels of HL often
experience negative feelings and feelings of guilt which obstruct
them from communicating with family, friends or health person-
nel, possible problems they face regarding the comprehension of
health information (27).

A recent study, conducted in healthy Japanese people, explored
the associations of health literacy and the use of information
sources with health-risk anxiety and related protective behaviours.
The associations of the use of certain information sources with
health-risk anxiety and protective behaviours differed by level
of health literacy. In particular, those with lower levels of health
literacy, according to the study results, may find it difficult to
seek and make use of information from the Internet in adopting
the appropriate protective measures against health risks (28).

Hence, it is highly likely that low HL levels constitute an
important stress factor for some individuals. Increasing health
literacy of individuals with or at risk of anxiety disorders may
encourage appropriate treatment seeking through increasing health
knowledge (12).

In addition, it has to be underlined that high HL levels could
be associated with better coping strategies of the individuals. It
is known that coping strategies protect both mental and physical
health from the negative effects of stress (29). Identifying risk
groups that show maladaptive profile of coping is of paramount
importance for the prevention of various health problems.

It is vital to develop effective strategies to decrease perceived
stress, improve mental health and increase social support in the
community via the amelioration of health literacy levels of the
population.

Limitations

Limitations include the cross-sectional design of the study,
which results in inability to support a temporal relationship and the
fact that the instruments used were subjective. Also, participants

were recruited only from the urban area of the Attica region. In ad-
dition, this study did not collect data with variables that may have
an explanatory impact on its findings, including — as mentioned
before — personal characteristics, life events, lifestyle, socio-
demographic and occupational variables, as well as low sense of
coherence, poor social network and appraisal of the stressor(s).

CONCLUSIONS

Low health literacy seems to be very significantly associated
with high levels of perceived stress. The reasons behind this as-
sociation require further investigation.
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