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Abstract
Background  Patient health literacy (HL) affects health and wellbeing on both individual and population levels. The 
ability to receive, understand, manage and act upon health information can be positively influenced by nurses’ use 
of HL strategies. This study examined the relationship between nurses’ use of a HL checklist (intervention) and before 
and after patient HL scores, and the effects of frequency and types of strategies used in specialty consultations in 
Spain.

Methods  This quasi-experimental, non-randomized study used the HLS19-Q12 to calculate HL scores for 149 patients. 
Calculations were performed both before and after a nursing intervention that consisted of using a HL checklist. 
Paired samples t-test assessed the difference between patient HL scores pre- and post-nurse intervention. Frequency 
analysis and Pearson correlation where used to examine frequencies of nursing HL strategies used and associations 
with HL scores.

Results  The mean difference between the HLS19-Q12 scores before and after intervention was − 9.94, with a standard 
deviation of 11.50. There was a statistically significant effect of the intervention on HL score (t = -10.00, p < 0.001). No 
participant had HL classified as ‘inadequate’ after the nursing intervention. Verbal teach back method was the most 
frequent strategy used by nurses, and the use of a computer image was the most frequent visual aid.

Conclusions  The use of a standardized HL intervention by nurses was shown to have a positive effect on patient 
general HL scores in specialty consultations in Spain. These results not only suggest that the use of a HL checklist can 
be an effective HL tool, but also reinforce the potential of nurses to make a positive impact on both individual and 
population health. Overall, these findings provide data that can be used by health systems, hospitals management, 
and nurse education programs to adopt strategies to improve patient HL and health outcomes, while potentially 
lowering costs and ineffective resource utilization related to inadequate HL.
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Introduction
Health literacy (HL) is a multidimensional concept, 
addressing the resources and tools that people have to 
obtain, process, make judgements, manage, and act upon 
health information in ways that improve their health, 
wellbeing, and quality of life [1–3]. HL strategies are 
the actions that clinicians can use to ensure that patient 
health education is received and understood in meaning-
ful, actionable, and empowering ways. The goal of HL 
teaching is that patients will be able to process, under-
stand, make judgements about, ask informed questions, 
and act upon a variety of sources of health information 
received [1, 3].

Much has been written about the importance of health 
literacy (HL) among individuals and populations. Low 
HL has been linked to poor disease management, prob-
lems with medication adherence, and inconsistent use of 
preventative healthcare services, all leading to increased 
levels of morbidity and mortality [4–6]. Further, low HL 
imposes a burden on already struggling health systems 
due to patients’ increased use of emergency services, 
higher readmissions rates, and elevated costs related to 
health spending, disability payments, and loss of work 
and productivity [7–9].

In one retrospective study of 92,749 patients using the 
US Veteran’s Administration healthcare system over the 
course of three years, patients with inadequate or mar-
ginal HL cost the health system $143 million more than 
patients with adequate HL [10]. Another study examining 
the link between patients’ HL and their use of emergency 
services found that individuals with limited HL had sig-
nificantly higher rates of emergency service use (OR: 
1.57, 95% CI: 1.02–2.43) and were more likely to experi-
ence a potentially preventable hospital admission (OR: 
1.65, 95% CI: 1.00-2.73) [11].

The scope of HL goes far beyond just teaching [12]. 
Clinicians should educate patients with the goal of equip-
ping them to follow clinical instructions, adhere to pre-
scribed treatments, and take actions to improve their 
health. There is agreement in health education literature 
that certain educational strategies are more effective than 
others in soliciting changes in patient behavior [13–15]. 
Some items cited as being more effective include the use 
of visual aids, inviting questions, demonstrations, sum-
marizing and repeating instructions, teach back and 
show back techniques, the use of computers, and the use 
of multiple strategies instead of just one [16–20].

In particular, literature suggests that nurses play a piv-
otal role in the important quest of patient education and 
improved HL [21]. Nurses provide information about 
medication, how to care for lesions, and how to perform 
procedures such as giving oneself an injection of insu-
lin [22]. They may also help patients understand how to 
obtain a doctor’s appointment, request a prescription 

refill, or know where to look for additional support such 
as social services. Nurses are often the communication 
interface between patients and doctors, and even act as 
mediators between patients and their family members or 
caregivers.

Researchers have approached the study of HL from 
various angles. Some researchers created and validated 
HL measurement instruments, and subsequently used 
them to measure HL in various countries and in distinct 
settings [1, 13, 23–30]. These efforts resulted in a body 
of information that has facilitated an important assess-
ment of HL around the world, and especially in Europe. 
Another dimension of HL that has been examined is the 
effectiveness of different HL strategies, teaching tech-
niques and methods [13, 18, 31–35]. Those studies are 
also of import, as they showed that certain HL interven-
tions are more useful in changing patient behaviors and 
improving health outcomes [36].

While HL measurement tools have been created 
and used to calculate HL scores, and researchers have 
explored the effectiveness of specific educational strate-
gies, few studies bring these two endeavors together. Fur-
ther, we found scarce research that has done this before 
with a focus on the role of nurses. Therefore, the aim 
of this study was to examine the relationship between 
nurses’ use of a health literacy checklist and pre- and 
post-intervention HL scores, and the effects of frequency 
and types of HL strategies used.

Methods
A quasi-experimental, non-randomized, pre-and-post-
test method was used because it was a viable method to 
explore the effect of the nursing intervention on post-
intervention HL scores. This method also enabled us to 
capture data about the frequency and types of HL strat-
egies used by the nurses. The study ran for a period of 
12 months, between April 2023–2024. It was approved 
on 16 March 2023 by the Department of Health, Ethi-
cal Research Committee of Aragón: PI23/083 following 
law 14/2007, 13 July for Biomedical Investigations and 
Applicable Ethics Principles. It was further approved on 
23 February 2023 by the Aragones health services (salud). 
All participants were given a take home description of 
the study and signed consent forms.

Selection of study sites
Top nursing management selected the four specialty con-
sultations that would participate in the study. To select 
the sites, the number of patient visits per year to each 
type of consultation was examined. It was determined 
that there was a higher probability that patients would 
require three appointments within the 12-month study 
period at the diabetes, ostomy, cardiology, and digestive 
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clinics. Therefore, these were the consultation types 
selected for the study.

Selection and description of participants
The patient sample consisted of individuals who regu-
larly attended specialty consultations in Zaragoza health 
sector III of the autonomous community of Aragon. 
Specialty consultations included: diabetes, ostomy, cardi-
ology, and digestive. Inclusion criteria for the study were 
(1) age 18 or older, (2) willingness to complete the HLS19-
Q12 survey two times (before and after HL interven-
tions), and (3) the patient had the necessity to make three 
visits to the specialty consultation within the 12-month 
period of data collection. There were no other exclusions.

To obtain the sample group, the principal researcher 
followed a predefined weekly schedule of recruitment 
from April – November 2023. The principal researcher 
visited each specialty consult on predetermined days 
each week. The patients who had appointments on 
those days and satisfied selection criteria were invited to 

participate in the study. All 166 participants asked agreed 
to be in the study. After loss of patients due to missed 
appointments and invalid survey completion, before and 
after HL scores were calculated for 149 patients.

Training of specialty clinic nurses
A total of eight nurses participated in the study inter-
vention. These nurses were chosen because they were 
the nurses already working in the chosen consultations. 
These nurses were considered to have advanced knowl-
edge in their fields of practiced based on the fact that 
they had all passed exams for permanent positions, had 
more than 10 years of experience, and received special-
ized training for the medical condition they treat. In 
order to standardize the nursing intervention, the nurses 
participated in training. Each nurse agreed to attend 
the HL training course, consistently ask the questions 
on the HL checklist, use the strategies as instructed on 
thechecklist, and ensure that each patient enrolled in the 
study completed three visits to the consultation within a 
12-month period (Fig. 1).

Nurse training was conducted by the principal 
researcher who was an advanced degree nurse. She also 
had vast professional experience as a patient and clinician 
educator, and was the project leader for an international 
healthcare quality standard that outlined requirements 
for HL [37]. Nurse training consisted of (1) an in person 
endorsement by the Director of Nursing highlighting 
the importance of the study for best clinical practice and 
patient outcomes, and an expression of her commitment 
and support of the study, (2) an overview of HL and why 
it is important, (3) a discussion of populations at risk for 
low HL levels, (4) a review of strategies clinicians could 
use to improve patients’ HL, (5) role play between nurses 

Table 1  Statistical results for general HL scores pre- and post-nursing intervention
Mean Median Std. 

Deviation
Std. Error Mean

HLS19-Q12 score pre-intervention 66.17 66.67 13.62 1.09 95% Con-
fidence 
Interval of the 
Difference

Significance

HLS19-Q12 post-intervention 75.89 75.76 9.95 0.83 Lower Upper t One-
Sided p

Two-
Sided p

Paired Differences pre-post intervention -9.94 11.50 0.99 -11.90 -7.97 -10.00 P < 0.001 P < 0.001
Stdera Point 

Estimate
Paired Samples Effect Sizes Cohen’sd 11.50 -0.86 -1.06 -0.66
HLS19-Q12 score pre- and post-intervention Hedges’g 11.57 -0.85 -1.05 -0.66

HLS19-Q12 score pre-and post-intervention Wilcoxon Signed Ranks Test Z Asymp. 
Sig. 
(2-tailed)

-7.12b P < 0.001
a. Standardizer. The denominator used in estimating the effect sizes. Cohen’s d uses the sample standard deviation of the mean difference. Hedges’ correction uses 
the sample standard deviation of the mean difference, plus a correction factor

b. Based on negative ranks

Fig. 1  Process flow of the study design
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and pretend patients in hypothetical teaching situations, 
and (6) a description of the nurses’ roles and responsi-
bilities in the study. Finally, nurses reviewed the content 
and wording of the HL checklist prior to its use. This was 
done to ensure that it was appropriate and understand-
able by both the nurses and the patient population they 
treated.

Data collection and measurements
The health literacy survey named the HLS19-Q12 was 
used to assess general adult HL. The HLS19-Q12 had 
been validated internationally in 17 countries and in 17 
languages using different types of data collection with 
acceptable psychometric properties and validity [30, 38]. 
It was further an attractive tool because it consists of only 
12 questions, which minimizes the use of both patient 
and nurses’ time.

The HLS19-Q12 is a subjective, perception based 
instrument, that uses a four-point Likert scale to record 
patient’s perceptions concerning 12 health related items. 
Respondents were asked to rate the difficulty level of 
health related items by selecting “very difficult,” “difficult,” 
“easy,” “very easy,” or “I don’t know.” In accordance with 
Type P calculations, scores were calculated as the sum 
of the item’s numeric values scaled to a range from 0 to 
100 [30]. If there were more than two invalid responses 
in a survey, that survey was disqualified from the study. 
Scores were then categorized based on the following 
scale: > 83.33 = Excellent, > 66.67 and ≤ 83.33 = Sufficient, 
> 50 and ≤ 66.67 = Problematic, and ≤ 50 = Inadequate 
[30].

The survey was completed during face to face consulta-
tions with patients. Reponses were captured on paper in 
one of the following ways: (1) by the patient alone, (2) an 
interview with the principal researcher, (3) patient with 
the help of a family member or caregiver, (4) patient with 
help of the principal researcher, or (5) by the specialty 
nurse. The HLS19-Q12 had been previously validated 
using the paper-assisted personal interview (PAPI) mode, 
so these were acceptable data collection methods [38]. 
The principal researcher was present for the completion 
of the surveys in case the patient had questions. All data 
was anonymized using a unique participant identifier.

The intervention in this study was the use of an HL 
checklist (Additional file 1). The checklist was created 
by the principal researcher based on three inputs. First, 
select items were chosen from the HLS19-Q12. Second, 
the teaching strategies included in the checklist were 
selected based on research suggesting that those were 
some of the most effective strategies. Lastly, studies sug-
gest that the use of more than one teaching strategy is 
most effective. Therefore, the checklist also required this 
practice from the nurses [13, 18, 30, 39].

The checklist consisted of seven questions aimed at 
reinforcing the patients’ understanding of, and access 
to, health information. Three questions were open 
ended and allowed for continued dialogue between the 
patient and nurse if needed or desired. The checklist also 
required the HL strategy of summarizing or reinforc-
ing the important points of that days’ appointment. The 
final section of the checklist required that the nurse use 
a minimum of two HL strategies listed in the checklist. 
For example, using the teach back or show back method 
along with the use of one or more visual aids. The check-
list length and questions were chosen with the goal that 
its use would not require more than 10 min. This is key, 
given that both clinicians and patients are often short on 
time during consultations.

The nurses used the checklist with participants during 
all three of their appointments. The first use was after the 
initial HLS19-Q12 was completed by the patient. The sec-
ond time was during the patient’s next regularly sched-
uled appointment. The final time was during the patient’s 
third visit. The patient also completed the post-interven-
tion HSL19-Q12 at the end of the third appointment.

Data analysis
IBM SPSS 27 was used to analyze survey data. To exam-
ine the difference between before and after HL scores, 
paired sample t-test and Wilcoxon tests were performed. 
Cohen’s d was used to determine effect size, with a d ≥ 8 
considered to be a large effect. Frequency analysis was 
utilized to assess how often the nurses used each HL 
technique on the checklist. Pearson correlation deter-
mined which specific strategies as well as number of 
strategies had a statistically significant association with 
health literacy scores (HL scores) post-intervention. This 
study assumed a significance level of 0.05.

The Shapiro-Wilk test was used to test for normal-
ity before using paired sample t-test. Results were 
significant, so the null hypothesis of normal distribu-
tion was rejected. An outlier identified via boxplot was 
removed from the dataset, then the data assumed normal 
distribution.

Results
Patient heath literary scores pre- and post-nursing 
intervention
Paired sample t-test assessed the difference between HL 
scores pre- and post-intervention. The paired sample cor-
relation test showed that the mean difference between 
the two scores was − 9.94, with a standard deviation of 
11.50. The significance level indicated a statistically sig-
nificant effect of the intervention on HL score (t = -10.00, 
p < 0.001). Cohen’s d was negative and 0.86, which indi-
cated a large effect size, and that the mean HL score of 
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the pre-intervention group was lower than the mean for 
the post-intervention group.

The Wilcoxon test was used to confirm the effect of the 
intervention. The mean score in HLS19_Q12_group_1 was 
lower (2.39) than the mean score in HLS19_Q12_group_2 
(2.96). The z-statistic was − 7.12, and the asymptotic sig-
nificance was < 0.001, showing a statistically significant 
difference in the scores of both groups. Based on mean 
ranks, it was proven that overall sample HL scores post-
intervention were greater than pre-intervention.

The same HL score component was treated as a con-
tinuous variable for better understanding of the interven-
tion’s outcome on patients’ HL scores. The results of the 
continuous variable (HLS19_Q12 score) showed that pre-
intervention, the mean HL score was 66.17 (SD:13.62), 
whereas post-intervention, the mean HL score improved 
to 75.89 (SD: 9.95).

Most of the respondents in group 1 (pre-interven-
tion) had HL that was ‘problematic’ equaling 48.7% 
(73 patients) of the valid sample, followed by 32.7% (49 
patients) who had ‘sufficient’ HL. After HL interventions, 
most patients had HL that was ‘sufficient’ equaling 55% 
of the valid sample (82 patients) and 20.1% (30 patients) 
were ‘excellent’. In post-intervention group 2, only 24.8% 
(37 patients) scored ‘problematic,’ showing marked 
improvement. No participants had HL that was ‘inad-
equate’ after the nursing intervention (Table 2).

HL scores post-intervention were also analyzed by 
sex. All respondents identified as cisgender. For the 
pre-intervention HL survey, a greater percentage of 
men had ‘inadequate’ or ‘problematic’ HL than women. 
Women showed a greater percentage of ‘excellent’ HL 
than the lesser categories of ‘sufficient,’ ‘problematic,’ or 

‘inadequate’. Post-intervention, the percentage of men 
whose HL was categorized as ‘excellent’ had increased 
from 41.7 to 76.7% (Figs. 2 and 3). Descriptive statistics 
showed that the mean HL score improved post-interven-
tion for both women (68.07 to 75.45) and men (65.81 to 
76.25).

Frequency of health literacy strategies used by specialty 
practice nurses
Frequency analysis quantified the nurses’ use of spe-
cific strategies (tools, or techniques) chosen from the 
HL checklist. Verbal teach back method was the most 
frequent technique used over the course of the three 
appointments, selected by nurses 79% of the time. In 
regard to the section of the HL checklist that required 
the nurse to select a visual aid, use of a computer image 

Table 2  Health literacy pre-and post-nursing health literacy 
intervention
Pre-intervention
Classification N Percent Valid 

Percent
Cumulative 
Percent

Inadequate 16 9.6 10.7 10.7
Problematic 73 44.0 48.7 59.3
Sufficient 49 29.5 32.7 92.0
Excellent 12 7.2 8.0 100.0
Total 150 90.4 100.0

Missing System 16 9.6
Total 166 100.0
Post-intervention
Classification N Percent Valid 

Percent
Cumulative 
Percent

Problematic 37 22.3 24.8 24.8
Sufficient 82 49.4 55.0 79.9
Excellent 30 18.1 20.1 100.0
Total 149 89.8 100.0

Missing System 17 10.2
Total 166 100.0

Fig. 3  Percentage of participants by sex with inadequate, problematic, 
sufficient or excellent HL post-intervention (cisgender)

 

Fig. 2  Percentage of participants by sex with inadequate, problematic, 
sufficient or excellent HL pre-intervention (cisgender)
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was the most popular choice at 46%, followed by a physi-
cal model or device 31% of the time. The least frequently 
used verbal/action technique was the show back method 
(17%), and the least often selected visual aid was a poster 
(0.6%) (Table 3).

The study further examined the association between 
the total number of techniques used in all three appoint-
ments with the same patient and that patient’s HL score 
after the intervention. There was no statistically sig-
nificant correlation between total number of techniques 
used from the checklist and HL score post-intervention.

Relationship between the type of health literacy 
intervention used and patient health literacy score
Pearson correlation was used to determine whether any 
of the HL strategies used in the appointments had a sta-
tistically significant association with HL score post-inter-
vention. The ‘show back what you have learned (action)’ 
technique had a statistically significant negative rela-
tionship with HL scores after intervention, r = -0.140, 
p < 0.1 (correlation is marginally significant). Moreover, 
the use of physical model or device visual aid also had a 
statistically significant negative link with HL scores post-
intervention, r = -0.153, p < 0.1. There were no positive 
statistically significant associations revealed (Table 4).

Discussion
This research examined the relationship between nurses’ 
use of a HL checklist and patient pre-and post-HL scores 
in specialty consultations in Spain. It further studied the 
effects of frequency and types of strategies used. Our 
data showed a statistically positive relationship between 
nurses’ use of the checklist and patient HL scores. In the 
present study the mean HL score was 66 before HL inter-
vention, and post-intervention it increased to 76. In one 
of the first large scale studies of HL across 17 European 
countries using the HLS19-Q12, the mean HL score was 
65 [30]. After the use of the checklist in this study, the 

Table 3  Frequency of health literacy strategy used
Appointment 1 Appointment 2 Appointment 3 Overall
Count Column N % Count Column N % Count Column N % Count Column N %

Verbal/Action
Teach back what you have learned (Verbal) 133 80.6% 126 76.4% 132 80.0% 391 79.0%
Show back what you have learned (Action) 37 22.4% 27 16.4% 20 12.1% 84 17.0%
None 19 11.5% 8 4.8% 4 2.4% 31 6.3%
Visual Aids
Educational Brochure 38 23.0% 14 8.5% 10 6.1% 62 12.5%
Poster 0 0.0% 1 0.6% 2 1.2% 3 0.6%
Notes from the visit 10 6.1% 6 3.6% 11 6.7% 27 5.5%
Computer image 71 43.0% 81 49.1% 76 46.1% 228 46.1%
Picture on phone or app 2 1.2% 2 1.2% 7 4.2% 11 2.2%
Physical model or device 51 30.9% 55 33.3% 47 28.5% 153 30.9%
None 40 24.2% 18 10.9% 20 12.1% 78 15.8%

Table 4  Correlations between type of health literacy strategy 
and post-intervention HL scores

HLS19_Q12p_score 
post-intervention

HLS19_Q12p_score Pearson Correlation 1
Sig. (2-tailed)
N 148

Verbal teach back Pearson Correlation 0.128
Sig. (2-tailed) 0.120
N 148

Action show back what 
you learned

Pearson Correlation -0.140
Sig. (2-tailed) 0.090
N 148

Neither teach back nor 
show back

Pearson Correlation -0.017
Sig. (2-tailed) 0.840
N 148

Educational brochure Pearson Correlation 0.063
Sig. (2-tailed) 0.449
N 148

Poster Pearson Correlation -0.079
Sig. (2-tailed) 0.342
N 148

Notes from visit Pearson Correlation 0.021
Sig. (2-tailed) 0.804
N 148

Computer image Pearson Correlation 0.074
Sig. (2-tailed) 0.371
N 148

Picture on phone or 
app

Pearson Correlation -0.011
Sig. (2-tailed) 0.895
N 148

Physical model or 
device

Pearson Correlation -0.153
Sig. (2-tailed) 0.063
N 148

Did not use any visual 
aids

Pearson Correlation 0.026
Sig. (2-tailed) 0.752
N 148

**Correlation is significant at the 0.01 level (2-tailed)

*Correlation is significant at the 0.05 level (2-tailed)
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mean HL score was notably higher than that of the larger 
European population previously studied.

Research suggests that individuals with moderate to 
high levels of HL are more likely to utilize preventive 
care, adhere to medical advice from doctors and nurses, 
take medications as prescribed, and effectively navigate 
the often complex healthcare system using available 
health information [6]. One promising outcome of this 
study is the likelihood that the participants who did expe-
rience an increase in HL will be able to benefit from these 
same positive health behaviors.

It is interesting to note that post-intervention, men had 
a larger increase in mean HL score than women. This 
could be influenced by the fact that women have histori-
cally been assigned the role of caregiver, and therefore 
they accumulate more knowledge around healthcare and 
health information over the course of their lives [40, 41]. 
In as such, their scores were higher than the men before 
the intervention, which left less room for improvement 
post-intervention.

In relation to types of HL strategies used, 79% of the 
time nurses chose the “teach back” technique. This tech-
nique has been proven to be an effective tool for increas-
ing patient learning and clarifying misunderstandings 
[19, 42]. While statistics did not show a significant rela-
tionship between this technique and HL scores in this 
study, the combination of this technique with other items 
on the checklist could be the source of improved HL. In 
regard to visual aid,   “use of a computer image” was the 
tool most frequently used by the nurses in this study. 
Friedman et al. (2010) found that computers can be an 
effective health teaching strategy [18].

There were no statistically significant positive rela-
tionships found between the number or type of HL 
techniques used on HL scores. Nonetheless, the overall 
patient scores did improve significantly post-interven-
tion. This suggests that the first part of the checklist, 
which contained the seven questions and one summariz-
ing technique that allowed for open ended discussion and 
deeper dialogue may be key to engaging and educating 
patients. It also implies that the quality of the interaction 
is more important than the mere quantity of strategies 
used with the patient. Another possible explanation is 
that the HL checklist required the use of multiple strat-
egies. This supports research reporting that the use of 
multiple strategies produces better learning and behavior 
outcomes [13, 16, 18].

Contact with nurses are some of the few relationships 
of trust that patients have during which they obtain and 
process heath information [43]. Hence, nurses can play 
a pivotal role in improving patient HL [44]. Our findings 
support previous work showing that nurses contribute 
significantly to support and advance patient HL [22]. A 
study in Spain found that patients receiving care from 

advanced practice nurses had higher satisfaction scores, 
felt they received more time and dedication in consulta-
tion, and received more information [45]. Likewise, our 
results show the value of nurses with specialized disease 
knowledge in increasing patient HL. In particular, the 
use of specialized and experienced nurses in this study 
emphasizes the potential benefits of promoting and for-
malizing the field of advanced practice nursing in Spain.

Strengths and limitations
This study was novel in various ways. First, it looked 
at before and after intervention HL scores of a patient 
population. This is in contrast to many studies that set 
a baseline by measuring HL scores of a sample popula-
tion, but do not perform interventions and reevaluate HL 
scores afterwards [27, 46]. The investigation was further 
important in that it not only used a new HL checklist, but 
sought to illuminate which HL techniques worked best 
within a patient population. The results of this study can 
be used to inform future exploration regarding which HL 
strategies are most effective in increasing HL.

Nurses use various standard assessment tools such as 
the Glascow Coma Scale, the Braden Scale, Morse Fall 
Scale, and the GAD-7 [47–49]. Our findings open a dis-
cussion concerning the need for a short, standardized 
tool for HL that clinicians can easily use with patients. 
The Agency for Healthcare Research and Quality’s Health 
Literacy Universal Precautions Toolkit is one such option 
[50]. However, the checklist in this research is shorter 
and specifically aimed at meeting the HL needs of the 
patient at the exact moment of patient, caregiver, or fam-
ily member contact.

While this study used the checklist in specialty con-
sultations, none of the questions were specific to any of 
the specialty consultations. Rather, the questions were 
general and could be used in all types of healthcare set-
tings. Further, the list of HL strategy options on the 
checklist were varied and applicable in many settings, 
only depending on what resources are available to nurses 
at the time of interaction with the patient (e.g., comput-
ers, brochures, physical models, posters). Therefore, the 
creation of a rapid and feasible HL checklist based on the 
results from this study could be a viable tool for nurses to 
use in their daily interactions with patients and caregiv-
ers in a variety of care delivery settings.

Various study limitations should be considered when 
interpreting our findings. The HL checklist created for 
this project had not been validated. Therefore, future 
research involving validation of the checklist could 
strengthen these findings, while also providing an addi-
tional validated tool for use by researchers and clinicians. 
Further, there was no control group of patients who did 
not receive the nursing intervention. This makes it diffi-
cult to prove causality and lessens the certainty that the 
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improvement in HL scores was not due to external fac-
tors that could have influenced the results. Another limi-
tation was the inability to control for differences among 
the nurses and their teaching styles. Some nurses could 
have been more effective in using the checklist than oth-
ers, and perhaps only their patients showed improve-
ments in HL scores. Finally, the study took place in 
specialty consultations, and the results may not be gener-
alizable to all care settings.

Future research
While this study explored which HL interventions were 
statistically significant in improving HL scores in spe-
cialty consultations, further explorations should con-
sider investigating teaching techniques that are most 
effective in various care settings [15]. For example, some 
techniques might work better in specialty consultations 
where there is more frequent follow up with the same 
patients, whereas others might be more impactful during 
the less-often general practitioner visit, or in a rapid set-
ting like the delivery of emergency services.

According to the self-reported sociodemographic 
data, the profile of this sample population was signifi-
cantly homogenous. In 2023 the OECD reported unprec-
edented amounts of new permanent immigrants and 
asylum seekers worldwide [51]. As countries around the 
globe are facing continued migration, health systems 
will need to provide care to increasingly diverse popula-
tions. In future studies, it would be valuable to explore 
whether certain HL strategies work better with patients 
from specific cultures and linguistic backgrounds. Simi-
larly, nurses come from a diversity of backgrounds and 
ethnicities. These factors could influence the types of 
strategies used, and some nurses might not feel as com-
fortable using certain strategies based on cultural norms 
and power differentials. Therefore, this would be a valu-
able extension of our work.

Conclusion
This study aimed to take HL research a step further, pro-
viding data that can be used by nursing education pro-
grams, as well as hospitals and health systems as they 
seek to create processes and protocols that increase 
service user (patients, families, and caregiver) HL. The 
results suggest that nurses’ use of a standardized check-
list aimed at improving patient HL was effective. While 
some strategies on the checklist were shown to be more 
impactful than others, a mix of strategies appears to 
work the best. Nurses’ use of engaging questions, and 
summarizing what was discussed or learned during the 
appointment may be the techniques that most positively 
influenced HL scores in this patient population.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12912-024-02447-1.

Supplementary Material 1

Acknowledgements
The authors express immense gratitude to the eight specialty practice 
nurses who attended health literacy training, organized numerous patient 
appointments, faithfully conducted health literacy interventions, and assisted 
in administration of surveys. These nurses are: Marta Dolz López, Eugenia 
Almería Fernández, Ester Sánchez Pérez, Carmen Diarte Abenia, Mª Carmen 
Castaño Prieto, Carolina Lamban Antonanzas, Pablo Latorre Monclus, Laura 
Sorinas Villanueva. We would also like to thank Elena Altarribas Bolsa for her 
support of the project and leadership during her tenure as Director of Nursing, 
Hospital Clínico Universitario “Lozano Blesa” Zaragoza.

Author contributions
A.M.: Conceptualization, Methodology, Formal analysis, Investigation, 
Data curation, Writing – original draft, Writing – review & editing. A.G.G.: 
Conceptualization, Methodology, Writing – review & editing, Supervision. 
J.M.M.: Conceptualization, Methodology, Writing – review & editing, 
Supervision. All authors read and approved the final manuscript.

Funding
No external funding.

Data availability
Data is available upon request to the primary author.

Declarations

Ethics approval and consent to participate
The study was approved on 16 March 2023 by the Government of Aragon, 
Department of Health, CEICA following law 14/2007, 13 July for Biomedical 
Investigations and Applicable Ethics Principles with approval number 
PI23/083 . It was further approved on 23 February 2023 by the Aragones 
health services (salud) to be conducted in the Hospital Clínico Universitario 
“Lozano Blesa” Sector Zaragoza. All study participants were provided with a 
description of the study, signed informed consent, and were given a copy of 
the consent form.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 13 August 2024 / Accepted: 14 October 2024

References
1.	 Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z, Brand 

H. Health literacy and public health: a systematic review and integration of 
definitions and models. BMC Public Health. 2012;12:80.

2.	 Rudd RE. The evolving concept of Health literacy: new directions for health 
literacy studies. J Commun Healthc. 2015;8:7–9.

3.	 Nutbeam D. Health promotion glossary. Health Promot Int. 1998;13:349–64.
4.	 Tamayo-Fonseca N, Pereyra-Zamora P, Barona C, Mas R, Irles MÁ, Nolasco A. 

Health literacy: association with socioeconomic determinants and the use of 
health services in Spain. Front Public Health. 2023. https://doi.org/10.3389/
fpubh.2023.1226420.

5.	 Rudd R, Kirsch I, Yamamoto K. (2004) Literacy and Health in America. 
Princeton.

6.	 Kickbusch I, Pelikan JM, Apfel F, Agis T. D. (2013) Health Literacy: the solid 
facts.

https://doi.org/10.1186/s12912-024-02447-1
https://doi.org/10.1186/s12912-024-02447-1
https://doi.org/10.3389/fpubh.2023.1226420
https://doi.org/10.3389/fpubh.2023.1226420


Page 9 of 9McCaskill et al. BMC Nursing          (2024) 23:786 

7.	 Howard DH, Gazmararian J, Parker RM. The impact of low health literacy 
on the medical costs of Medicare managed care enrollees. Am J Med. 
2005;118:371–7.

8.	 Cloonan P, Wood J, Riley JB. Reducing 30-Day readmissions. Source: J Nurs 
Adm 43:382–7.

9.	 Dyakova M, Stielke A, Dyakova M, Ashton K. Van Dam T The social and eco-
nomic benefit of health literacy interventions in the WHO EURO region.

10.	 Haun JN, Patel NR, French DD, Campbell RR, Bradham DD, Lapcevic WA. 
Association between health literacy and medical care costs in an integrated 
healthcare system: a regional population based study. BMC Health Serv Res. 
2015;15:249.

11.	 Schumacher JR, Hall AG, Davis TC, Arnold CL, Bennett RD, Wolf MS, Carden DL. 
Potentially preventable use of Emergency services. Med Care. 2013;51:654–8.

12.	 Patel N, Paterick TE, Tajik AJ, Chandrasekaran K. (2017) Improving health 
outcomes through patient education and partnerships with patients.

13.	 Walters R, Leslie SJ, Polson R, Cusack T, Gorely T. Establishing the efficacy of 
interventions to improve health literacy and health behaviours: a systematic 
review. BMC Public Health. 2020;20:1040.

14.	 Marion GS, Hairston JM, Davis SW, Kirk JK. Using standardized patient assess-
ments to evaluate a health literacy curriculum. Fam Med. 2018;50:52–7.

15.	 Stormacq C, Wosinski J, Boillat E, Van Den Broucke S. Effects of health literacy 
interventions on health-related outcomes in socioeconomically disadvan-
taged adults living in the community: a systematic review. JBI Evid Synth. 
2020;18:1389–469.

16.	 Davis TC, Wolf MS, Bass PF, Arnold CL, Huang J, Kennen EM, Bocchini MV, 
Blondin J. Provider and patient intervention to improve weight loss: a pilot 
study in a public hospital clinic. Patient Educ Couns. 2008;72:56–62.

17.	 Doak CC, Doak LG, Friedell GH, Meade CD. Improving comprehension for 
cancer patients with low literacy skills: strategies for clinicians. CA Cancer J 
Clin. 1998;48:151–62.

18.	 Friedman AJ, Cosby R, Boyko S, Hatton-Bauer J, Turnbull G. Effective teaching 
strategies and methods of delivery for Patient Education: a systematic review 
and practice Guideline recommendations. J Cancer Educ. 2011;26:12–21.

19.	 Lee TW, Lee SH, Kim HH, Kang SJ. Effective Intervention Strategies to Improve 
Health Outcomes for Cardiovascular Disease Patients with Low Health 
Literacy Skills: a systematic review. Asian Nurs Res (Korean Soc Nurs Sci). 
2012;6:128–36.

20.	 Mbanda N, Dada S, Bastable K, Ingalill G-B, Ralf WS. A scoping review of the 
use of visual aids in health education materials for persons with low-literacy 
levels. Patient Educ Couns. 2021;104:998–1017.

21.	 Dickens C, Piano MR. (2013) Health Literacy and Nursing. AJN, American 
Journal of Nursing 113:52–57.

22.	 Wilandika A, Pandin MGR, Yusuf A. The roles of nurses in supporting health 
literacy: a scoping review. Front Public Health. 2023. https://doi.org/10.3389/
fpubh.2023.1022803.

23.	 Pelikan JM, Ganahl K, Van Den Broucke S. Sørensen K Measuring health 
literacy in Europe: introducing the European Health Literacy Survey Ques-
tionnaire (HLS-EU-Q).

24.	 The HLS19 Consortium of the WHO Action Network M-POHL. (2021) Inter-
national Report on the Methodology, Results, and Recommendations of the 
European Health Literacy Population Survey 2019–2021 (HLS19) of M-POHL.

25.	 Osborne RH, Batterham RW, Elsworth GR, Hawkins M, Buchbinder R. The 
grounded psychometric development and initial validation of the health 
literacy questionnaire (HLQ). BMC Public Health. 2013;13:658.

26.	 Sørensen K, Pelikan JM, Röthlin F, et al. Health literacy in Europe: comparative 
results of the European health literacy survey (HLS-EU). Eur J Public Health. 
2015;25:1053–8.

27.	 Baccolini V, Rosso A, Di Paolo C, et al. What is the prevalence of Low Health 
Literacy in European Union Member States? A systematic review and Meta-
analysis. J Gen Intern Med. 2021;36:753–61.

28.	 Arriaga M, Francisco R, Nogueira P, Oliveira J, Silva C, Câmara G, Sørensen 
K, Dietscher C, Costa A. Health Literacy in Portugal: results of the health 
literacy Population Survey Project 2019–2021. Int J Environ Res Public Health. 
2022;19:4225.

29.	 García-García D, Pérez-Rivas FJ. Health literacy and its sociodemographic pre-
dictors: a cross-sectional study of a Population in Madrid (Spain). Int J Environ 
Res Public Health. 2022. https://doi.org/10.3390/ijerph191811815.

30.	 Pelikan JM, Link T, Straßmayr C, et al. Measuring Comprehensive, General 
Health Literacy in the General Adult Population: the Development and 

Validation of the HLS19-Q12 instrument in Seventeen Countries. Int J Environ 
Res Public Health. 2022. https://doi.org/10.3390/ijerph192114129.

31.	 Mosley CM, Taylor BJ. Integration of Health Literacy Content into Nursing 
Curriculum Utilizing the Health Literacy expanded model. Teach Learn Nurs. 
2017;12:109–16.

32.	 Kandula NR, Nsiah-Kumi PA, Makoul G, Sager J, Zei CP, Glass S, Stephens Q, 
Baker DW. The relationship between health literacy and knowledge improve-
ment after a multimedia type 2 diabetes education program. Patient Educ 
Couns. 2009;75:321–7.

33.	 Bayati T, Dehghan A, Bonyadi F, Bazrafkan L. Investigating the effect of educa-
tion on health literacy and its relation to health-promoting behaviors in 
health center. J Educ Health Promot. 2018;7:127.

34.	 Geboers B, Reijneveld SA, Koot JAR, de Winter AF. Moving towards a com-
prehensive approach for health literacy interventions: the development of 
a health literacy intervention model. Int J Environ Res Public Health. 2018. 
https://doi.org/10.3390/ijerph15061268.

35.	 Rowlands G, Tabassum B, Campbell P, Harvey S, Vaittinen A, Stobbart L, Thom-
son R, Wardle-McLeish M, Protheroe J. The evidence-based development of 
an intervention to improve clinical health literacy practice. Int J Environ Res 
Public Health. 2020;17:1513.

36.	 Coleman C, Hudson S, Pederson B. Prioritized Health Literacy and Clear Com-
munication Practices for Health Care Professionals. HLRP: Health Lit Res Pract. 
2017. https://doi.org/10.3928/24748307-20170503-01.

37.	 International Organization for Standardization. (2023) ISO 7101: 2023 
Management systems for quality in healthcare organizations-Requirements. 
Geneva.

38.	 The HLS19 Consortium of the WHO Action Network M-POHL. The HLS19-Q12 
instrument to measure General Health Literacy. Factsheet. Vienna; 2022.

39.	 Kripalani S, Weiss BD. Teaching about health literacy and clear communica-
tion. J Gen Intern Med. 2006;21:888–90.

40.	 Ice E. Bringing family demography back in: a Life Course Approach to the 
gender gap in Caregiving in the United States. Soc Forces. 2023;101:1143–70.

41.	 Sharma N, Chakrabarti S, Grover S. Gender differences in caregiving among 
family - caregivers of people with mental illnesses. World J Psychiatry. 
2016;6:7.

42.	 Klingbeil C, Gibson C. The teach back project: a system-wide evidence based 
practice implementation. J Pediatr Nurs. 2018;42:81–5.

43.	 Dinç L, Gastmans C. Trust in nurse–patient relationships. Nurs Ethics. 
2013;20:501–16.

44.	 Çoşkun Palaz S, Kayacan S. The relationship between the level of trust in 
nurses and nursing care quality perceptions of patients treated for Covid-19. 
Scand J Caring Sci. 2023;37:364–72.

45.	 Sánchez-Gómez M, Ramos-Santana S, Gómez-Salgado J, Sánchez-Nicolás F, 
Moreno-Garriga C, Duarte-Clíments G. Benefits of Advanced Practice nursing 
for its expansion in the Spanish context. Int J Environ Res Public Health. 
2019;16:680.

46.	 Lorini C, Santomauro F, Grazzini M, Mantwill S, Vettori V, Lastrucci V, Bechini A, 
Boccalini S, Bussotti A, Bonaccorsi G. Health literacy in Italy: a cross-sectional 
study protocol to assess the health literacy level in a population-based 
sample, and to validate health literacy measures in the Italian language. BMJ 
Open. 2017;7:e017812.

47.	 VandenBosch T, Montoye C, Satwicz M, Durkee-Leonard K, Boylan-Lewis B. 
Predictive validity of the braden scale and nurse perception in identifying 
pressure ulcer risk. Appl Nurs Res. 1996;9:80–6.

48.	 Santos WC, Vancini-Campanharo CR, Lopes MCBT, Okuno MFP, Batista REA. 
Assessment of nurse’s knowledge about Glasgow coma scale at a university 
hospital. Einstein (São Paulo). 2016;14:213–8.

49.	 Neugebauer J, Tóthová V, Doležalová J. Use of standardized and non-stan-
dardized tools for measuring the risk of Falls and Independence in Clinical 
Practice. Int J Environ Res Public Health. 2021;18:3226.

50.	 Brach C, editor. (2024) Health Literacy Universal Precautions Toolkit. Agency 
for Healthcare Research and Quality 3rd edition.

51.	 OECD. (2023) International Migrant Outlook. https://doi.org/10.1787/
b0f40584-en

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.3389/fpubh.2023.1022803
https://doi.org/10.3389/fpubh.2023.1022803
https://doi.org/10.3390/ijerph191811815
https://doi.org/10.3390/ijerph192114129
https://doi.org/10.3390/ijerph15061268
https://doi.org/10.3928/24748307-20170503-01
https://doi.org/10.1787/b0f40584-en
https://doi.org/10.1787/b0f40584-en

	﻿The effect of nurse health literacy interventions on patient health literacy scores in specialty consultations: a quasi-experimental study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Selection of study sites
	﻿Selection and description of participants
	﻿Training of specialty clinic nurses
	﻿Data collection and measurements
	﻿Data analysis

	﻿Results
	﻿Patient heath literary scores pre- and post-nursing intervention
	﻿Frequency of health literacy strategies used by specialty practice nurses
	﻿Relationship between the type of health literacy intervention used and patient health literacy score

	﻿Discussion
	﻿Strengths and limitations
	﻿Future research

	﻿Conclusion
	﻿References


