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INTRODUCTION

Due to its considerable health, social and eco-
nomic impact health literacy is important for 
all players in the healthcare system – broader 

society, users of health care and healthcare providers 

[1, 2]. In this respect, health literacy is considered to 
have two components: individual health literacy and 
environmental health literacy. Individual health lit-
eracy involves the skills, knowledge, motivation, and 
capacity of individuals to  nd, understand, evaluate, 
and apply information, and to make e  ective health 
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and health care decisions, as well as to take appro-
priate actions. Environmental health literacy refers 
to the infrastructure, policies, processes, materials, 
people, and relationships that a  ect the way health 
information is discovered, understood, evaluated, 
and applied [3].

Health literacy is also identi  ed as a key area of ac-
tion to achieve global sustainable development goals 
[4]. Good health literacy contributes to health equity 
and development of opportunities to achieve good 
health [5]. At the same time, health literacy is rec-
ognized as a critical determinant of health which is 
able very e  ectively to in  uence and control the other 
determinants of health [6-9].

Within the EU health literacy represents a signi  cant 
priority, underlining the need to empower patients and 
establish a culture of patient education and safety in 
healthcare systems [10]. The results of the European 
Health Literacy Survey 2012 (HLS-EU) showed that 
limited health literacy in Europe is not only a prob-
lem for minorities, but also a real challenge for the 
whole EU population. However, limited health literacy 
represents an important challenge for health policies 
and practices across Europe, but to a di  erent de-
gree for di  erent countries. The results of the HLS-
EU showed that 12% of respondents had insu   cient 
health literacy and 47% of them had limited health 
literacy [11-13].

Good health literacy is an integral part of the compe-
tencies developed over a lifetime mainly through the 
school and university education. This involves quality 
education and life-long learning. In this respect, good 
health literacy skills are essential for medical profes-
sionals in order to support informed shared decision-
making process of their patients [14-18]. 

This study aimed at examining the health literacy of 
medical students in the aspects of  nding, under-
standing, judging and using health information and 
identifying the weak areas within the health literacy 
scope.

MATERIALS AND METHODS

Study setting, design and subjects
Social medicine is one of the mandatory courses 
within the 2-nd year curricula for both Bulgarian and 
international students at the Medical University of So-
 a. The participants in this study were all 2-nd year 
medical students during the 2018/2019 academic 
year (n = 650). All of them received a copy of the 
questionnaire during the social medicine practical 
classes between October and December 2019. Then 
students were asked to give their answers in group 

settings and they were given 30 minutes to complete 
the pen-and-paper questionnaire. Five hundred sev-
enty-  ve (n = 575) responses were obtained and the 
achieved response rate was 88%. All respondents 
completed the questionnaire voluntarily after giving 
their informed consent. Anonymity of participants and 
con  dentiality of the data were ensured.

The study used a cross-sectional design. We created 
an adapted and supplemented version of European 
Health Literacy Survey Questionnaire (EU-HLS-Q) 
which was preliminary tested in a pilot study. The ma-
jority of questionnaire items were designed as Likert-
like questions: “How easy/di   cult would you say it 
is to” perform a given health related task. Respon-
dents rated their perceived di   culty on a scale with 
4 points (very easy, fairly easy, fairly di   cult, very dif-
 cult). There was an additional option “don’t know” 
for respondent not understanding the questions. We 
also collected data on demographic characteristics of 
students, health risks and health status.

Statistical analysis
Descriptive data for categorical variables were pre-
sented as number and percentage and mean or me-
dian for numerical depending on their distribution. 
Comparisons between groups were performed using 
the 2 test or Fisher’s exact test for nominal variables 
and the t-test and the Mann–Whitney U-test for scale 
and ordinal data. Spearman’s correlation coe   cient 
was used to evaluate the correlation between vari-
ables. P-values of  0.05 were considered as being 
statistically signi  cant. Statistical analysis was per-
formed with SPSS version 22.0.

The health literacy index (HLI) providing a general 
picture of health literacy levels was calculated. The 
index was measured in scores between 0 and 50 – 
the higher the score, the higher the level of health 
literacy. The formula used for calculation of HLI was:

(HLI  =  (mean-1)x(50/3))

In this formula, “mean” represented the mean of all 
participating items for each individual; “1” was the 
minimal possible value of the mean; “3” was the 
range of the mean; “50” was the maximum value of 
the metric [12].

Three threshold values divided the health literacy 
score into four levels. The  rst threshold value was set 
at 25 points and students with a score below this value 
felt into the category “inadequate” health literacy. The 
second threshold value was set at 33 points and the 
third one – at 42 points. The health literacy between 
26 and 33 points was quali  ed as “problematic” and 
the category between 34 and 42 points was identi  ed 
as “su   cient”. The students that received more than 
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42 points felt into the category “excellent” health lit-
eracy. Limited health literacy combined the categories 
of “inadequate” and “problematic” health literacy.

RESULTS

Demographic and health characteristics of re-
spondents
In the study participated 215 (37.4%) Bulgarian and 
360 (62.6%) international medical students. The per-
centage distribution of students by country of origin 
was as follows: Bulgaria – 215 (37,7%), Greece – 
150 (25,8%), UK – 58 (10,1%), Germany – 55 (9,6%), 
Sweden – 14 (2,4%), Pakistan – 13 (2,2%), India -10 
(1,7), Italy – 9 (1,6%), Cyprus – 7 (1,2%), other coun-
tries (Finland, France, Ireland, Turkey, Russia, USA, 
Israel, Iraq, Lebanon, Syria, Palestine, Somalia, Ja-
pan, China, Sri Lanka, Bangladesh) – 44 (7,6%). 

A detailed comparison of both groups by speci  c de-
mographic and health characteristics is presented in 
Table 1. The majority of medical students (80.2%) de-
 ned their own health as “good” and “very good” and 
reported never having a long-term illness or health 
problem (71.6%). We found that mean age (p =  
0.000), alcohol use (p =  0.000), and BMI (p =  0.001) 
were signi  cantly di  erent between the groups of 
Bulgarian and international students. 

Percentage distribution of health literacy items
The answer distributions on the difficulty-easi-
ness of health literacy items presented in Table 2 
showed significant variations, ranging from 10.6% 
(Q8) to 53.7% (Q14) for “very easy” category, and 
from 1% (Q2) to 15.3% (Q9) for ”very difficult” cat-
egory. Answers from “fairly easy” category ranged 
between 32.2% (Q9) and 58.0% (Q2) while per-
centages of  ”fairly difficult” category ranged be-

Table 1. Demographic and health status data of medical students (n = 575)

Variable Total (n = 575) Bulgarian students  (n = 215) International students  (n = 360) P-value
Case number (n) Percent (%) Case number (n) Percent (%) Case number (n) Percent (%)

Sex      0.130
Female 319 55.5% 128 59.5% 191 53.1%
Male 256 44.5% 87 40.5% 169 46.9%
Mean age (years) 20.50 20.07 20.76 0.000

Smoking habits 0.837
Smokers 119 20.9% 47 22.2% 72 20.1%
Ex-smokers 78 13.7% 29 13.7% 49 13.7%
Non-smokers 373 65.4% 136 64.2% 237 66.2%

Alcohol use during the last 12 months 0.000
Yes 433 75.3% 186 86.5% 247 68.6%
No 142 24.7% 29 13.5% 113 31.4%

BMI 0.001
< 18.49 87 15.1% 43 20.0% 44 12.2%
18.50-24.99 382 66.4% 152 70.7% 230 63.9%
25.00-29.99 79 13.7% 17 7.9% 62 17.2%
> 30.00 27 4.7% 3 1.4% 24 6.7%

Presence of long-term illness 0.652
No 410 71.6% 149 69.6% 261 72.7%
One 117 20.4% 48 22.4% 69 19.2%
More than one 46 8.0% 17 7.9% 29 8.1%

Visits to the doctor in the last 12 months 0.153
0 times 161 28.1% 53 24.8% 108 30.1%
1-2 times 292 51.0% 115 53.7% 177 49.3%
3-5 times 97 16.9% 41 19.2% 56 15.6%
6 times or more 23 4.0% 5 2.3% 18 5.0%

Use of electronic apps on mobile phone or other devices to maintain healthy life style 0.187
Yes 253 44.0% 87 40.5% 166 46.1%
No 322 56.0% 128 59.5% 194 53.9%

Self-perceived health in general  0.599
Very good 168 29.2% 60 27.9% 108 30.0%
Good 293 51.0% 117 54.4% 176 48.9%
Fair 106 18.4% 35 16.3% 71 19.7%
Bad 8 1.4% 3 1.4% 5 1.4%
Very bad 0 0.0% 0 0.0% 0 0.0%
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tween 7.3% (Q10) and 33.3% (Q8). There were 
considerably smaller percentages of answers 
falling into the “very difficult” category. Only four 
items from the “don’t know” category had response 
rates higher than 5% (Q8, Q9, Q15, and Q16). 
The most difficult health literacy competences 
for medical students were to judge if the informa-
tion about illness (Q9 = 15.3%) and about health 
risks (Q16 = 10.1%) in the media was reliable, 

and to understand information on food packaging 
(Q17 = 9.9%). On the other hand, understanding 
health warnings about behavior such as smoking, 
low physical activity and drinking too much (Q14 
= 53.7%), understanding doctor’s or pharmacist’s 
instruction on how to take a prescribed medicine 
(Q7 = 53.0%), and joining a sports club or exer-
cise class (Q21 = 49.7%) were considered one of 
the easiest health related tasks.

Table 2. Percentage distributions of health literacy items (N =  575)

How easy/dif  cult would you say it is:

N/%
Very easy Fairly easy Fairly 

dif  cult
Very 

dif  cult
Don’t 
know

N/% N/% N/% N/%
Q1.To  nd information about symptoms of illnesses that concern you? 177 / 30.8 327 / 57.0 51 / 8.9 7/ 1.2 12 / 2.1
Q2. To  nd information about treatments of illnesses that concern you? 113 / 19.7 333 / 58.0 110 / 19.2 6 / 1.0 12 / 2.1
Q3. To  nd out what to do in case of a medical emergency? 96 / 16.8 279 / 48.7 144 / 25.1 27/ 4.7 27 / 4.7

Q4. To  nd out where to get professional help (such as doctor, pharmacist, 
psychologist) when you are ill? 235 / 40.9 229 / 39.9 82 / 14.3 19 / 3.3 9 / 1.6

Q5. To understand what your doctor says to you? 182 / 31.7 285 / 49.6 84 / 14.6 9 / 1.6 15 / 2.6
Q6. To understand the lea  ets that come with your medicine? 147 / 25.7 246 / 42.9 121 / 21.1 33 / 5.8 26 / 4.5

Q7. To understand your doctor’s or pharmacist’s instruction on how to take a 
prescribed medicine 305 / 53.0 198 / 34.4 50 / 8.7 6 / 1.0 16 / 2.8

Q8. To judge the advantages and disadvantages of different treatment op-
tions? 61 / 10.6 244 / 42.6 191 / 33.3 36 / 6.3 41 / 7.2

Q9. To judge if the information about illness in the media  (TV, Internet or other 
media) is reliable? 87 / 15.2 185 / 32.2 177 / 30.8 88 / 15.3 37 / 6.4

Q10. To follow instructions from your doctor or pharmacist? 277 / 48.2 235 / 40.9 42 / 7.3 8 / 1.4 13 / 2.3

Q11. To  nd information about how to manage unhealthy behaviour such as 
smoking, low physical activity and drinking too much? 237 / 41.2 217 / 37.7 81 / 14.1 13 / 2.3 27 / 4.7

Q12. To  nd information about vaccinations and health screenings that you 
should have? 117 / 20.4 219 / 38.2 172 / 30.0 39 / 6.8 27 / 4.7

Q13. To  nd information on how to prevent or manage conditions like being 
overweight, high blood pressure or high cholesterol? 215 / 37.4 258 / 44.9 72 / 12.5 12 / 2.1 18 / 3.1

Q14. To understand health warnings about behaviour such as smoking, low 
physical activity and drinking too much? 309/ 53.7 199 / 34.6 46 / 8.0 13 / 2.3 8 / 1.4

Q15. To judge how reliable health warnings are, such as smoking, low physi-
cal activity and drinking too much? 197 / 34.3 245 / 42.6 84 / 14.6 18 / 3.1 31 / 5.4

Q16. To judge if the information on health risks in the media (TV, Internet or 
other media) is reliable? 106 / 18.5 191 / 33.3 184 / 32.1 58 / 10.1 34 / 5.9

Q17. To understand information on food packaging? 133 / 23.2 231 / 40.3 137 / 23.9 57 / 9.9 15 / 2.6

Q18. To understand information in the media (Internet, newspapers, maga-
zines) on how to get healthier? 193 / 33.7 255 / 44.5 79 / 13.8 27 / 4.7 19 / 3.3

Q19. To judge which everyday behaviour (drinking and eating habits, exercise 
etc.) is related to your health? 243 42.5 233 / 40.7 74 / 12.9 8 / 1.4 14 / 2.4

Q20. To judge how your housing conditions help you to stay healthy? 186 / 32.4 267 / 46.5 88 / 15.3 17 / 3.0 16 / 2.8
Q21. To join a sports club or exercise class if you want to? 286 / 49.7 190 / 33.0 78 / 13.6 14 / 2.4 7 / 1.2

Q22. To in  uence your living conditions that affect your health and well-being? 
(Drinking and eating habits, exercise etc.) 178 / 31.0 260 / 45.2 198 / 23.8 21 / 3.7 7 / 1.2
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No gender di  erences were found in respect to the 
single health literacy items. At the same time, most 
of the single health literacy items showed signi  cant 
di  erences between Bulgarian and international stu-
dents in perceived di   culty/ease:  nding informa-
tion about symptoms (p = 0.005) and treatments of 
illnesses (p = 0.003);  nding out what to do in case 
of a medical emergency (p = 0.005); understanding 
what doctor says (p = 0.000) and doctor’s or pharma-
cist’s instruction on how to take a prescribed medi-
cine (p = 0.000); understanding the lea  ets that come 
with medicine (p = 0.000); following instructions from 
doctor or pharmacist (p = 0.000);  nding informa-
tion about vaccinations and health screenings (p = 
0.029); understanding health warnings about behav-
iour such as smoking, low physical activity and drink-
ing too much (p = 0.004); judging the reliability of 
health warnings (p = 0.004) and the reliability of the 
information on health risks in the media (p = 0.003); 
understanding information on food packaging (p = 
0.03); judging which everyday behaviour is related to 
health (p = 0.000).

Health literacy index (HLI)
Means, standard deviations and percentiles of gen-
eral HLI are presented in Table 3. The general HLI 
for total of respondents was 32.55, 95CI [31.894–
33.206] falling into the category “problematic”.

Table 3. Means and Standard Deviations (SD) of HLI

All students
Mean 32.55
Std. Deviation (SD) 8.02
95% Con  dence Interval (95%CI) ± 0.656
Percentiles
           25 28.03
           50 33.33
           75 37.88

As shown in Table 4 the Bulgarian students were 
signi  cantly di  erent from international students on 
general HLI (p = 0.000). The average HLI score of 
international students (M = 31.53) was signi  cant-
ly lower than the HLI score of Bulgarian students 
(M = 34.25). The di  erence was 2.72 points on the 
50-point scale. The e  ect size d was 0.36, which is 
a medium e  ect size. Gender showed no signi  cant 
di  erence on the general HLI (p = 0.92) with very 
small e  ect size (d = 0.01).

Figure 1 demonstrates that limited health literacy 
could be considered an important issue among medi-
cal students. About 13.9% of all respondents showed 
inadequate HL and more than one third of them 
(33.6%) had problematic health literacy, thus nearly 

Table 4. Comparison of HLI on students’ origin and gender

Variable M SD 95%CI t df p d
HLI 3.99 573 0.000 0.36
  Bulgarian students 34.25 6.13 ± 0.819
  International

  students
31.53 8.81 ± 0.910 

HLI 0.10 573 0.92 0.01
  Females 32.58 7.81 ± 0.857
  Males 32.51 8.28 ± 1.014 

Fig. 1. Percentage distribution of general HLI (total, foreign F and Bulgarian BG students)
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every second medical student (47.5%) demonstrated 
limited health literacy. However, the percentages var-
ied between the Bulgarian and international medical 
students – 16.1% of foreign and 7.0% of Bulgarian re-
spondents showed inadequate health literacy. More 
than one third of them – 32.2% of foreign and 31.2% 
of Bulgarian students – had problematic health liter-
acy. The percentages of respondents with “su   cient” 
HL also varied considerably, namely 36.7% of foreign 
and 51.2% of Bulgarian students. Respectively 11% 
of all respondent were classi  ed as having excellent 
HL, as well as 11.1% of foreign and 10.7% of Bulgar-
ian students.

The very good health had doubled with the increase 
of the level of health literacy from 21.3% in the lowest 
health literacy level to 42.9% in the highest health 
literacy level (Figure 2). There was also small and 
steady increase in good health between the inad-
equate (50%), problematic (52.8%) and su   cient 
health literacy categories (53.1%).

The study explored several health behaviors in asso-
ciation with the general HLI (Spearman’s Rho). The 
bivariate correlation analysis found mainly weak to 
no relationships between these variables and HLI. 
The general HLI was signi  cantly correlated with self-
perceived health (rs = 0.123, p = 0.003), the pres-
ence of long-term illness (r = 0.097, p = 0.021), the 
tobacco products use (rs = -0.096, p = 0.048) and 
the alcohol use (rs = -0.093, p = 0.026). Statistically 
signi  cant associations were found between self-per-
ceived health and presence of one or more long-term 
illnesses (rs = -0.367, p = 0.000) as well as between 
the smoking status and the presence of long-term ill-
nesses (rs = -0.208, p = 0.002).

DISCUSSION

Modern health systems and related health informa-
tion have become increasingly complex and harder 

to understand. In this respect health literacy is crucial 
in the e  ective communication between patients and 
health professionals [19, 20].

Health literacy in  uences health outcomes in a nega-
tive or positive way depending on its level and de-
velopment. Many studies show that the lower levels 
of health literacy have a signi  cant impact on both 
individual and public health. Limited health literacy 
is associated with adverse health outcome and co-
morbidities, poor access to health care, including dif-
ferential use of certain health care services – higher 
utilization of treatment services, limited use of pre-
ventive services, ine  ective management of chronic 
diseases, increased hospital admissions and read-
missions, increased emergency care utilization [21-
29]. People with low health literacy skills have poorer 
health-related knowledge and comprehension in-
cluding a poorer ability to comply with treatment regi-
men and take medications properly and to interpret 
medication labels and health messages [30]. Health 
literacy a  ects the way patients communicate with 
doctors and poor communication between them is 
associated with higher rates of medical errors and 
non-compliance [31]. Low health literacy also means 
poor individual choice in health decision making and 
is associated with, higher risk of morbidity and pre-
mature death [32].

Studies on the health literacy of health professionals, 
including medical students are limited. These limited 
researches show that even among health profession-
als there are gaps in knowledge, as well as limita-
tions in understanding and assessing capacities re-
lated both to individual and to environmental health 
literacy. Health professionals have limited awareness 
and knowledge of health literacy and its impact on 
the well-being of their patients [33].

Although as future health professional medical stu-
dents will be a source of health-related information 
for their patients, they are also users of health-relat-

    Fig. 2. Self-perceived health by HLI
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ed information and need to be health literate them-
selves. Several studies show that health literacy of 
medical students is not as high as expected and that 
limited health literacy represents a problem for them. 
These studies also emphasize the need of support 
and improvement in health literacy related skills of 
medical students [14-18].

New generation of medical students has access 
to multiple sources of health information of varying 
quality. The information that could be found on inter-
net often is in  uenced by vested interests and the 
extensive amount of it could be perceived more as 
overwhelming than as helpful. The easy access to 
information sources does not imply de  nitely that 
medical students have the necessary skills to under-
stand and judge the adequacy of published health 
information. In this respect, medical students need 
to develop skills and competencies required for criti-
cal appraisal of published health related information 
in order to be able to assess its directness, validity, 
reliability, and applicability. On the other hand, the ac-
quisition of health knowledge, skills and competen-
cies without being accompanied by strong motivation 
and adequate health behavior would not lead to the 
expected health outcomes.

This study showed that the health literacy of medical 
students from Medical University – So  a was not as 
good as expected and needs to be developed and 
improved in some of its most important aspects. The 
high proportion of medical students with inadequate 
and problematic health literacy poses a speci  c chal-
lenge for the medical university and requires ade-
quate educational activities with an emphasis on the 
development of health literacy related competencies. 
However, the observed di  erences between Bulgar-
ian and international medical students could be due 
to the socially and culturally conditioned factors that 
need to be explored. Low health literacy levels could 
not be attributed only to the lack of knowledge, com-
petence, skills or motivation; they are closely related 
to the social circumstances of people. The di  erenc-
es could also partly be attributed to the di   culties that 
foreign students encounter when navigating through 
the sophisticated Bulgarian health care system. In 
this respect, the healthcare system itself should be 
made more health literate and user-friendly in order 
to reduce informational challenges that users face.

This study has several limitations. The self-experi-
enced and self-rated nature of questionnaire items 
enable the respondents to exaggerate their own 
competencies to  nd, judge and apply reliable health-
related information which again could be attributed to 
some cultural characteristics. Social, economic and 
cultural characteristics of respondents need to be in-

vestigated in more detail to provide information about 
socially conditioned di  erences in health literacy.

CONCLUSION

It is important to understand that health literacy is not 
isolated phenomenon and it is shaped by everyday 
life and environmental conditions over the whole life 
cycle. Limited health literacy is a personal, institu-
tional and public health problem. The prevalence of 
limited health literacy among medical students is a 
challenge for educational institutions operating at all 
levels and especially for medical universities. Health 
literacy resources and competencies need to be de-
veloped as a life-long continuous process at all levels 
and kinds of educational institutions including under-
graduate medical education. 
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