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A BSTRACT
Objective: The aim is to examine and compare the level of health literacy (HL) amongst surgical vascular and abdominal patients
and measuring the understandability and actionability of current and optimized education materials.
Methods: A cross-sectional design was utilized. Patients undergoing abdominal or vascular surgery, were included for measuring
HL with the Newest Vital Sign Dutch (NVS-d) tool. The Dutch version of the Patient Education Materials Assessment Tool
(PEMAT) was used to measure the understandability and actionability of current and optimized patient education materials.
Results: A total of 101 patients were included, of those 54 (53.5%) have limited HL. Patients with limited HL were significantly
older (p < .001), lower educated (p < .001), and had a higher ASA status (p = .005) and Charlson Comorbidity Index score
(p < .001). The occurrence of limited HL differed significantly (p = .046) between abdominal versus vascular patients. The
understandability varied between 24%-59% and the actionability between 40%-67% of the current education materials. The
optimized education materials had a understandability score of 86% and a actionability score of 100%.
Conclusions: The high prevalence of inadequate HL emphasizes the importance of nursing and medical staff providing clear
information to enable shared decision-making. Besides, it is necessary to evaluate current education materials and optimize these
materials according to the level of health literacy to provide health information that is understandable.
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1. I NTRODUCTION

is shown to be the strongest predictor of inadequate health
literacy, followed by social status, educational level, and
Recently, health literacy gained much attention by reason
age.[3]
of the major consequences for patients. Health literacy is
defined as ‘the degree to which individuals have the capacity Previous research showed that inadequate health literacy efto obtain, process, and understand basic health information fects the ability to understand basic medical instructions and
and services needed to make appropriate health decisions’.[1] the ability to make appropriate health-related decisions.[4]
Nearly 36.0% of adults in the U.S. have low health literacy.[2] Patients with inadequate health literacy have less knowledge
In Europe, a study in eight countries showed that approxi- about their medical condition, and experience more difficulmately 47.6% of the adults have inadequate or problematic ties to communicate with health care professionals and to
health literacy.[3] In the Netherlands, the prevalence of inade- manage their illness.[5] Additionally, various studies showed
quate and low health literacy is 29.0%. Financial deprivation the effects of inadequate health literacy, namely an increased
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number of hospitalizations and re-hospitalizations, and a
higher mortality and premature birth rate.[6–8] Patients with
low health literacy are more likely to suffer from chronic diseases, such as cancer, heart disease, diabetes, and respiratory
disease. Consequently, healthcare costs are improperly high
in these patients.[8, 9]

level of health literacy between vascular and abdominal surgical patients. Second, this paper focuses on measuring the
understandability and actionability of current and optimized
education materials.

Nowadays, complex health information and health-related
decisions can be overwhelming to patients. However, health
care professionals barely take this into account and instead
use technical medical jargon, acronyms, and statistical estimates in their communication with patients.[10] Thus, the
problem is a combination of the extensive volume of information for the patient to understand and an insufficient ability
to comprehend this.

2.1 Study design
A cross-sectional design was utilized and reported in accordance with the “Strengthening the Reporting of Observational Studies in Epidemiology” statement.[22] The study
was a quantitative descriptive study. Surveys were used for
data collection.

2. M ETHODS

2.2 Setting and participants
Patients admitted to the surgical ward of a tertiary hospital in
the Netherlands were recruited between February 2018 and
February 2019. Study subjects were included if they fulfilled
the following criteria: vascular or abdominal patients, undergoing elective surgery or admitted at a surgical nursing ward,
being able to speak and read the Dutch language. Potential
subjects who met any of the following criteria were excluded,
to prevent bias: participation in another, conflicting, study;
diagnosis with cognitive impairments; undergoing surgery
within < 2 h of admission; being < 24 h postoperative; or
experiencing moderate to severe postoperative pain at the
point of potential participation (Numeric Rating Scale ≥ 4),
in accord with hospital policy.

Especially in perioperative patients health literacy plays an
important role. Next to health literacy skills to understand
the provided health information, numeracy skills are required
in making decisions regarding to surgical procedures. Commonly, patients are expected to follow pre- and postoperative
advice, but previous studies show that low health literacy
negatively affects a patient’s understanding of perioperative
instructions,[11] general consent forms,[12, 13] prescription labels,[14, 15] and appointment schedules.[14] Insufficient understanding can result in adverse outcomes, delays, or even the
cancellation of surgical procedures.[16, 17] Awareness of the
health literacy level of surgical patients may, therefore, be
important in providing comprehensible medical information,
facilitating shared decision-making, and increasing patient A convenient sampling method was used: patients were assessed when admitted to the surgical nursing ward, and data
satisfaction.
collection performed during or after the regular admittance
A recent study revealed that in a group of patients undergoing interview. No previous data was available for sample-size calabdominal surgery, 6.9% had low, and 19.7% intermediate, culation; however, a study size of approximately 100 patients
health literacy.[18] Other studies have stated a range of low was deemed valid for distinguishing differences between the
health literacy of 39% – 77% among patients undergoing two surgical groups.
vascular surgery.[19–21] It should be noted, however, that differences in the measurement methods and instruments used 2.3 Variables
in assessing health literacy makes comparison between sur- 2.3.1 Newest Vital Sign
gical populations difficult. Unfortunately, knowledge about The primary outcome was the level of health literacy of vasdifferences between health literacy levels in various surgical cular and abdominal surgical patients as assessed by the free
populations is poor. Besides, previous work has focused pri- screening tool Newest Vital Sign Dutch (NVS-D). The NVS
marily on measuring health literacy in the outpatient clinic. was validated in the United States for identifying people with
The prevalence of inadequate health literacy of patients on limited health literacy.[23] The NVS has been adapted and
nursing wards remains unclear. Moreover, current health validated for use in other languages and countries, including
education is often not created based on the health literacy the Netherlands.[23]
levels of patients. Therefore, it is necessary to gain insight
in the understandability of current education materials and The NVS-d instrument (see Appendix A) was carried out
described in the study of the validation of
to optimize the education materials based on the capacity of as Weis earlier
[24]
the
NVS.
The
questions of the NVS-d were asked as dethe population.
scribed in appendix A. All researchers in our study received
First, the purpose of this study is to examine the level of prior training in use of the NVS-D tool, to increase inter-rater
health literacy amongst surgical patients and to compare the reliability. The screenings were executed at quiet times on
Published by Sciedu Press
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the ward, and help by others was not permitted. Repetition of
questions was allowed. Patient were allowed to use a calculator. With 0 to 1 correct answers, people are scored as having
a high likelihood (50% or more) of limited health literacy.
With 2 to 3 correct answers, a person has a possibility of limited health literacy. A score of 4 to 6 almost always indicates
adequate health literacy using the Test of Functional Health
Literacy in Adults as the reference standard.[24]

of 0.05 deemed significant. Normally distributed data were
presented by means and standard deviations. When data
were not normally distributed, continuous variables were
described by medians and inter-quartile ranges of Q1 to Q3
(IQR). Dichotomous and categorical data were described
using frequencies and percentages. Every parameter was
checked for normality with the Shapiro-Wilk test and visually by use of a histogram. Data were stratified by surgical
specialism, vascular or abdominal. Based on normality, an
2.3.2 Patient Education Materials Assessment Tool
independent t-test or Mann-Whitney U test was conducted
The secondary outcome was the understandability and acbetween the two groups.
tionability of current and optimized patient education materials. The second screening tool used in this research was
2.5 Ethical issues
the Dutch version of the Patient Education Materials AssessThe Medical Ethics Review Committee of Isala stated waived
ment Tool (PEMAT) (see Appendix B). The PEMAT is a
the need for ethical approval (protocol no. 190315). The
systematic method to evaluate and compare the understandstudy was conducted according to the principles of the Decability and actionability of patient education materials.[25]
laration of Helsinki 20136.[28] Patients were given time to
Understandability in the PEMAT was defined as: patient
decide if they want to participate and informed consent was
education materials are understandable when consumers of
gathered. Subjects were not compensated for participation.
diverse backgrounds and varying levels of health literacy can
process and explain key messages. Actionability was defined
3. R ESULTS
in the PEMAT as: Patient education materials are actionable
when consumers of diverse backgrounds and varying levels A total of 122 patients were approached for inclusion in the
of health literacy can identify what they can do based on study. Of these, 21 (17.2%) were excluded based on excluthe information presented. The PEMAT was developed un- sion criteria (n = 8) or declined to participate (n = 13). The
der contract to Agency for Healthcare Research and Quality reasons for exclusion were: cognitive impairment (n = 5);
(AHRQ) by a research team working with a panel of experts being unable to speak and read the Dutch language (n = 3).
in health literacy, content creation, patient education, and Reasons for declining to participate were: fatigue (n = 11);
communication. PEMAT items were based on items from being unable to understand the study’s goal (n = 2).
existing instruments and concepts in guides to assess and Of the 101 included patients, 70 (69.3%) were elective admisdevelop patient education materials. The PEMAT demon- sions to the hospital. The group’s median age was 68 years
strated strong internal consistency, reliability, and evidence (IQR 60-74) and 60 participants (59.4%) were male. All
of construct validity.[25] The PEMAT includes items 1–12 participants were native Dutch. Regarding the ASA scores,
and 15–19 for understandability and items 20–26 for action- 52.2% (n = 47) of the participants scored ASA2 and 33.3%
ability.[26] The evaluation of patient education materials was (n = 30) scored ASA3. The median score for the CCI was 5
done independently by three researchers. After discussing (IQR 3-6).
the actionability and understandability was evaluated of each
A total of 51 participants were undergoing abdominal surgery,
education material.
and 50, vascular surgery (see Table 1). Of the baseline charac2.3.3 Baseline characteristics
teristics, ASA status was shown to be significantly different
In addition, the following baseline characteristics were ob- between the two surgical groups (p < .001).
tained through access to the patient’s records: age, gender,
Medical procedures in the abdominal surgery group included
migration background, language, educational level, admiscolorectal (n = 24), pancreatic (n = 8), and hepatic (n = 2)
sion type, surgical specialism, medical procedure, American
resections. The other patients were admitted because of inSociety of Anesthesiologists (ASA) status, and their Charlfection (n = 8), fundoplication (n = 3), diagnostic surgery (n
son Comorbidity Index (CCI) score.[27] These were mea= 3), appendectomy (n = 2) or cholecystectomy (n = 1).
sured because of their possible influence on levels of health
In the vascular surgery group, patients were admitted for
literacy.
peripheral arterial angioplasty, stenting, or bypass surgery (n
2.4 Data analysis
= 23), abdominal aortic aneurysm (n = 12), infection (n = 7),
All analyses were performed with IBM SPSS Statistics 25.0 lower extremity amputations (n = 5), or carotis endarterec(IBM Armork, New York, USA) with a two-sided p-value tomy (n = 3).
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Table 1. Baseline characteristics and NVS-D scores
Baseline characteristics
(N = 101)

Abdominal patients
(N = 51)

Vascular patients
(N = 50)

p-value

Age (median, IQR)
Sex (n, %)
Male
Female
Educational level (n, %)
Low
Middle
High
Admission type
Elective
Emergency
ASA
1
2
3
4
CCI
Read
Yes
No
NVS-D
Score (median, IQR)
Limited
Adequate

68 (56-73)

70.5 (62-76)

.063

27 (52.9)
24 (47.1)

33 (66)
18 (34)

.225

17 (33.3)
21 (41.2)
13 (25.5)

26 (52)
15 (30)
9 (18)

37 (72.5)
14 (27.5)

33 (66)
17 (34)

9 (19.6)
31 (67.4)
6 (13.0)
0 (0)
4 (2-6)

3 (6.8)
16 (36.4)
24 (54.5)
1 (2.3)
5 (3-6)

27 (52.9)
24 (47.1)

35 (70)
15 (30)

.103

5 (2-6)
22 (43.1)
29 (56.9)

2 (1-4)
32 (64.0)
18 (36.0)

.037**
.046*

.181

.522

.000*

.333

*significant with p < .05 with Fisher’s Freeman Halton Exact test; **significant with p < .05 with Mann-Whitney U-test

3.1 Health literacy

group. The NVS-d was read by the researchers for 52.9%
Of the 101 surgical patients, a total of 54 (53.5%) patients of the patients (n = 27) undergoing abdominal surgery and
scored 3 correct answers or less according to the NVS-d (see 70% of the patients (n = 35) undergoing vascular surgery.
Table 1). Patients with limited health literacy were signifi- However, this difference was not significant (p = .103).
cantly older (p < .001), had a lower educational level (p <
3.2 Understandability and actionability of patient edu.001), and had a higher ASA status (p = .005) and CCI score
cation materials
(p < .001). Moreover, these patients chose significantly more
The results described above show that 53.5% of all the surgioften to have the text read out aloud to them, rather than
cal patients scored 3 or less correct answers on the NVS-d.
reading it themselves (p < .001). No significant differences
This suggests that more than half of the surgical patients
in health literacy were found based on gender, admission
experience difficulties with understanding patient education
type, or oncological versus non-oncological status (see Table
materials. Therefore, it is necessary to evaluate if the current
2).
education materials are suitable for this surgical population.
When stratified by surgical specialism, the median score for
Four patient education materials about important nursing
the NVS-D was 5 (IQR: 2-6) in the abdominal surgery paissues that are often used on the nursing ward were indepentients, of whom 22 (43.1%) patients scored 3 correct answers
dently evaluated by two researchers (ED, JL). The current
or less according to the NVS-d. Within the vascular surgery
education materials about pain management, pressure ulgroup, the median NVS-D score was 2 (IQR: 1-4) and 32
cers, malnutrition and the usefulness of mobilization were
patients (64%) scored 3 correct answers or less according to
evaluated using PEMAT.
the NVS-d. Both the median (p = .037) and cut-off scores (p
= .046) were significantly different between the two groups. The current education materials were combined to one eduVascular patients gave an incorrect answer to Question 3 cation material that included all issues. Besides, the current
significantly more often (see Table 3) than the abdominal patient education materials were optimized by a communiPublished by Sciedu Press
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cation professional, a medical illustrator, and using patients
and health care professional’s feedback. This resulted in an
optimized education material about pain management, pressure ulcers, malnutrition and the usefulness of mobilization.
Last, the optimized education material was evaluated by two
independent researchers using PEMAT.
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The understandability score varied between 24%-59% of the
current education materials. Besides, the actionability score
varied between 40%-67% (Tab. 4). The optimized education materials had a understandability score of 86% and a
actionability score of 100%.

Table 2. NVS-D scores stratified by level of health literacy

Age (median, IQR)
Sex (n, %)
Male
Female
Educational level (n, %)
Low
Middle
High
Admission type
Elective
Emergency
ASA
1
2
3
4
CCI
Read
Yes
No
Oncological
Yes
No

Limited HL
(N = 54)

Adequate HL
(N = 47)

p-value

73 (66-76.3)

63 (55-70)

.000**

33 (61.1)
21 (38.9)

27 (57.4)
20 (42.6)

.839

33 (61.1)
13 (24.1)
8 (14.8)

10 (21.3)
23 (48.9)
14 (29.8)

41 (75.9)
13 (24.1)

29 (61.7)
18 (38.3)

3 (6)
23 (46)
23 (46)
1 (2)
5.5 (4-7)

9 (22.5)
24 (60.0)
7 (17.5)
0 (0)
3 (2-6)

42 (77.8)
12 (22.2)

20 (42.6)
27 (57.4)

.000*

17 (31.5)
37 (68.5)

16 (34)
31 (66)

.834

.000*

.136

.005*

.000**

*significant with p < .05 with Fisher’s Freeman Halton Exact test; **significant with p < .05 with Mann-Whitney U-test.

Table 3. Distribution of answers at the NVS-D
Question
Q1
Q2
Q3
Q4
Q5
Q6

Abdominal patients
(N = 51)
(correct/incorrect)
32/19
36/15
30/21
26/25
33/18
31/20

Vascular patients
(N = 50)
(correct/incorrect)
22/28
29/21
13/37
17/33
31/19
24/26

p-value
.074
.216
.001*
.108
.838
.233

it is evident from the results that within the vascular patient
population a significantly higher rate of patients with limited
health literacy was present compared to abdominal patients.
Moreover, this study shows that the understandability and
actionability of currently used education materials was poor.
However, optimization of the current printed education materials resulted in increased understandability and actionability.

The results regarding to the overall percentages of limited
health between various countries are substantial.3 For exam*significant with p < .05 with Fisher’s Exact test
ple, in the Netherlands the percentage of limited health literacy is reported to be 28.7%, in the USA 36.0% and Bulgaria
4. D ISCUSSION
62.1%. Our study results, relating to the overall percentage
This study shows that more than half (53.5%) of the vaslimited health literacy level in surgical patients (53.5%) difcular and abdominal surgical patients have limited health
fers considerably from the national average (36.4%) in the
literacy. Patients with limited health literacy were older, less
Netherlands. This could be explained by the higher prevaeducated, and diagnosed with more comorbidities. Besides,
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lence of chronic diseases, higher age, and lower education our results are in line with a study performed in the Netherlevel of surgical patients. These patient characteristics are lands, that detected a comparable incidence of low health
associated with a lower health literacy level.[21, 29] Moreover, literacy (52%) in a large cohort of pharmacy visitors.[30]
Table 4. Understandability and actionability scores of education materials
Education material

Understandability (%)

Actionability (%)

Current
Pressure ulcer
Malnutrition
Pain management
Mobilization
Optimized version
Combination of pressure ulcer/Malnutrition/pain
management/mobilization

24.0

67.0

37.5
59.0
38.5

40.0
67.0
40.0

86.0

100.0

Unlike Strijbos et al., who identified a prevalence of 76.7%
of patients with limited health literacy,[21] our study found a
lower prevalence of patients with limited health literacy in
vascular surgical patients (64.0%). This discrepancy could
be explained by a potential underestimation of patients with
limited health literacy in our study by excluding illiterate
patients and patients declining to participate because of fatigue caused by their surgery. However, in daily practice,
these excluded patients are also receiving education materials
to make health related decisions. Nonetheless, we did observe differences in the prevalence of limited health literacy
between vascular surgical patients and abdominal surgical
patients. Our data cannot explain these differences, so further
research with parameters such as lifestyle, smoking status
and familiarity with health information would be of great
interest.
Several health organizations assign the importance that health
services should deliver health information in ways that are
easy to understand and, as such, can improve health. Previous studies assessing the readability and actionability of
patient education materials on multiple health topics report
low scores on readability, actionability or both.[31–33] The
results of our study, showing low scores on readability and
actionability of the current education materials delivered by
nurses, are in line with these results. After evaluation using the PEMAT and optimization of the current education
materials, the readability and actionability increased largely.
However, several limitations in this study should be considered. Firstly, the timing of the measurement process may
have introduced selection bias, given the relatively high number of refusals to participate with ‘fatigue’ as the reason.
In addition, it is important to recognize that patients feel
ashamed about low literacy skills and illiteracy, this may
result in avoiding challenging situations[34] and participation
Published by Sciedu Press

in our study. Moreover, an unexpected phenomenon during
data collection was that some patients related the questions
of the NVS-D too much to their own diet. This resulted
in difficulties of answering the questions and repeating the
question more often for better understanding. Notably, there
was specific difficulty with Question 3, which frequently required repeating by the researcher – possibly because of the
length of the question. However, this instrument was chosen
because it measures both reading comprehension and numeracy skills.[24] Furthermore, it provides objective information
on health literacy and is executed in a minimal time frame.
This study focused particularly on written education materials and not on tailoring the verbal communication of health
professionals based on health literacy level of patients. Future research should focus on creating understandable education materials in combination with the communication
of healthcare professionals. Besides, this study focused on
surgical patients, especially vascular and abdominal patients.
It would be beneficial for nurses to gain insight on the level
of health literacy of specific populations on nursing wards to
adapt their education materials accordingly.
The importance of providing information to a level generally
comprehensible by the patient is clear from this study. As
a further point, limited health literacy appears to be more
prevalent in vascular surgical patients (64.0%) than in abdominal surgical patients (43.1%), which makes the case
for extra attention when providing health information to this
population. It is important that healthcare professionals take
these results into account when providing patient education,
gaining informed consent for medical interventions, or seeking the participation of the patient in shared decision-making.
Especially because patients with all levels of health literacy
would benefit from communication which is comprehensible
and tailored for everyone personally.[35] Eventually, pro77
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viding clear medical information results in higher patient
satisfaction and more favorable health outcomes.[36, 37]
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and optimize these materials according to the level of health
literacy to provide health information that is understandable,
and as such can improve health.

5. C ONCLUSION
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