
e194

	 Article Label

HLRP: Health Literacy Research and Practice • Vol. 5, No. 3, 2021

	 Original Research

Health Literacy, Primary Care Health Care Providers, and 
Communication
Shirly Mor-Anavy, MPH; Shahar Lev-Ari, PhD; and Diane Levin-Zamir, PhD, MPH, MCHES

ABSTRACT

Background: Decision-makers and health professionals face challenges in providing quality medical services 
while optimizing diminishing resources. Health literacy is associated with health outcomes and health system 
costs and influences the way in which communication is managed in the health system. Objective: This study 
examined the association between the level of health literacy of service providers in the community, their 
awareness of health literacy, their attitudes toward health literacy promotion, and the way in which they com-
municate with patients with low health literacy. Methods: A cross-sectional analytic study was conducted 
among 50 physicians and 50 administrative staff members in community clinics of the Maccabi Health Main-
tenance Organization in Israel. Key Results: Significant positive associations were found (p < .05) between the 
level of health literacy, the attitudes toward health literacy promotion, and the degree to which special com-
munication techniques were used when treating patients with low health literacy. Significant associations 
were found (p < .01) between the level of awareness, as well as the attitudes toward health literacy promotion 
and the degree to which communication techniques were applied. Higher health literacy is associated with 
more favorable attitudes toward health literacy promotion. Additionally, a significant positive association  
(p < .01) was found between the attitudes toward health literacy promotion and the use of communication 
techniques. No mediation was found among the research variables. Conclusions: To the best of our knowl-
edge, this is the first study that examines health literacy among physicians. The results indicate gaps in the 
awareness of, and attitudes toward, health literacy among community health care providers, thus suggesting 
the need for developing and applying guidelines for improving efforts of health system providers regard-
ing health literacy and for applying recommended tools for health communication. [HLRP: Health Literacy  
Research and Practice. 2021;5(3):e194-e200.] 

Plain Language Summary: This study examined the link between the health literacy of health care providers 
(e.g., physicians, service administrators), their awareness and attitudes toward health literacy promotion, and how 
they communicate with patients with low health literacy. The findings showed significant and positive relation-
ships between these aspects of health literacy as well as gaps in the health care system that need to be addressed.

Finding the balance between maintaining quality medical 
services and the optimal use of diminishing resources con-
stitutes present and future challenges for decision-makers 
and clinical health professionals. Cooperation between 
service providers and patients is necessary for the suc-
cess of treatment interventions (Berkman et al., 2011; 

Castro et al., 2016). Interactive treatment protocols based on 
communication that encourage self-management and em-
powerment of patients have been proven efficient and eco-
nomical (Castro et al., 2016). Health literacy is an essential 
component related to effective communication in the health 
system, with significant ramifications on people’s health and 
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health system costs (Franzen et al., 2014; Haun et al., 2015; 
Miller, 2016; Wu et al., 2016). As differentiated from health 
literacy needs in the hospital setting, health literacy in com-
munity settings requires communication that encourages 
and supports self-management of patients and their fami-
lies in the long term (Nutbeam et al., 2018). Health literacy 
represents the cognitive and social skills that determine the 
motivation and ability of people to gain access to, understand, 
and use information in ways which promote and maintain 
good health (Nutbeam, 1998). To promote health literacy 
among patients and improve their health, it is necessary for 
service providers to acquire skills related to health literacy 
and to implement strategies including evaluation of health lit-
eracy and appropriate interventions. A systematic review by 
the Agency for Health Research and Quality found a consis-
tent relationship between low health literacy and poor health 
outcomes (Berkman et al., 2004). Evidence shows that people 
who have low health literacy experience challenges in dealing 
with chronic health situations (Heijmans et al., 2015; Miller, 
2016) and in navigating the health system (Bade et al., 2008). 
They have a higher risk for hospitalization (Cartwright, 2016) 
and increased risk of mortality (Baker et al., 2007) compared 
to those with higher health literacy. A systematic survey of 44 
studies that examined the results of low health literacy found 
that people with a low level of health literacy had (1) less in-
formation regarding smoking, high blood pressure, diabetes, 
birth control, and limited understanding of instructions in a 
release letter from the emergency room; (2) worse morbidity 
measures including poor glycemic control among people with 
type 2 diabetes, fewer early detection examinations, and less 
preventive medicine; (3) excessive use of addictive substances; 
and (4) lack of skills for properly taking medication (DeWalt 
et al., 2004). In summary, low health literacy is associated with 
poor health and problematic use of health resources. People 

with low health literacy had a 1.5 to 3 times higher risk of suf-
fering from a poor health condition compared to those with 
adequate health literacy (Parker, 2007; Schillinger et al., 2002).

Regarding the economic perspective, according to the In-
stitute of Medicine (IOM), it was estimated that expenses for 
additional medical treatments attributed to low health liter-
acy in the United States totaled $73 billion per year (Jukkala 
et al., 2009). Consequently, patients with low health literacy 
and their health care providers both pay higher medical costs 
due to their inefficient use of the health system (Eichler et al., 
2009; Howard et al., 2005). 

Although the U.S. health care system is different than the 
Israel health care system, IOM data provides an important 
perspective regarding the high cost of lower health literacy. 

HEALTH LITERACY INTERVENTION IN THE HEALTH 
SYSTEM

Intervention related to increasing low health literacy has 
two parts. First, health care providers can be trained for rais-
ing awareness regarding health literacy, identifying needs, in-
creasing individual knowledge, and improving beliefs while 
enhancing interpersonal and organizational communication. 
Second, patients can be empowered regarding self-awareness 
about health literacy skills and improving them (Castro et al., 
2016; Parker & Ratzan, 2010). For health systems, interven-
tions related to health literacy are often defined as patient-
centered communication protocols and strategies. They in-
clude health literacy assessment during treatment or action 
taken to improve the level of health literacy, minimizing the 
negative repercussions of low health literacy. An online sur-
vey identifying health literacy interventions for improving 
provider communication to a patient with low health liter-
acy during a clinical visit identified five different techniques:  
(1) group effort by medical staff beginning with the admis-
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sion desk; (2) the use of standard health communication 
tools; (3) the use of a simple language during face-to-face in-
teractions, supported by clear educational material; (4) coop-
eration between physician and patient for the purpose of de-
fining treatment goals; and (5) organizational obligation for 
creating an environment that enables awareness and coping 
abilities with low health literacy (Barrett et al., 2008). These 
interventions are a promising approach to improving health-
related outcomes; however, existing evidence indicates that 
many health literacy interventions are not routinely used 
by health care service providers. A study that examined the 
use of techniques for improving the level of health literacy 
through self-reporting among health care service providers 
(physicians, nurses, and pharmacists) found that the main 
techniques for dealing with patients with low health literacy 
were limited to the use of simple language, printed materials, 
and slow speech (Schwartzberg et al., 2007).

In the Israeli health care system, as in many others, the 
patient is required to integrate medical and administrative 
information to navigate health services. Service providers, 
whether clinical or administrative, may play a key role in 
health literacy promotion. To learn whether the service pro-
viders promote health literacy and/or communicate in accor-
dance with the level of patients’ health literacy, it is important 
to examine the awareness of service providers with regard to 
health literacy, the ramifications of low health literacy on pa-
tients’ health, and the perceived financial expense incurred 
by health systems. Likewise, it is important to learn of their 
attitudes toward their responsibility for promoting health 
literacy and to discern the extent to which service providers 
promote health literacy and/or communicate in accordance 
with the level of health literacy among patients. Finally, the 
level of providers’ health literacy may also provide a key to un-
derstanding their needs and how it may be associated with the 
action they take with their patients with low health literacy. 

The objective of this study was to examine the association 
between the level of health literacy of health service provid-
ers, their awareness of health literacy, attitudes toward health 
literacy promotion, and the way in which they approach low 
health literacy among patients. 

METHODS 
Study Design and Participants 

A cross-sectional analytic study was conducted among 
a convenience sample of 50 physicians and 50 adminis-
trative staff members of the Maccabi Health Maintenance 
Organization in Israel between April and August 2017. 
The study focused on two main sectors responsible for 
providing patients with information on a daily basis in 

community clinics—physicians specialists and administra-
tive service representatives who voluntarily agreed to partici-
pate in the study. 

The study was approved by the Maccabi Health Service 
(using the Helsinki protocol) ethics committee (0146-16-
asmc) as well as the Tel Aviv University ethics committee.

The Study Measures
The level of health literacy was measured via a question-

naire, including 16 core questions from the European Health 
Literacy Survey measure validated in Israel (Levin-Zamir et 
al., 2016) using a 5-point scale. Five questions were added 
to adapt the tool to health care service providers in Israel to 
understand (1) the content of the medical documents that a 
patient signed prior to receiving medical care; (2) the bro-
chure included in medicine packaging; (3) how to obtain in-
formation regarding rights as a patient; (4) how to obtain a 
screening examination appointment; and (5) nutritional food 
labeling. Participants were asked about their self-manage-
ment within the health system, how difficult or easy it is for 
them to access/obtain health information, understand health 
information, process/appraise health information, and apply/
use health information. Each question was equally weighted, 
thus the health literacy score ranged from 0 to 21. Reliability 
of the tool was tested using Cronbach’s alpha (0.97). Provid-
ers’ awareness regarding health and economic consequences 
of low health literacy described in the literature (Macabasco-
O’Connell & Fry-Bowers, 2011) was measured via a 15-state-
ment questionnaire, based on the U.S. National Institute of 
Medicine “Ten Attributes of a Health Literate Organization” 
model, (Brach et al., 2012), using a scale of 0 to 6. Attitudes 
toward health literacy promotion were based on the World 
Health Organization definition of health literacy (Nutbeam, 
1998). Participants were asked which items related to their 
personal or their employer’s role. Eight communication 
techniques were measured: (1) plain language, (2) speaking 
slowly, (3) with a clear voice, (4) use of written medical infor-
mation with and (5) without any verbal explanation or dem-
onstration, (6) asking questions to confirm patients under-
standing, (7) including repetition of treatment instructions, 
and (8) sequence of recommended actions. Use of commu-
nication techniques among patients with low health literacy 
was calculated based on the sum of self-reported responses 
on a scale of 0 to 6 (Schwartzberg et al., 2007). Initially, a 
pilot study was conducted (N = 30) among providers. Valid-
ity of the questionnaire was tested via Pearson’s correlation 
coefficient examining linear relationships between consecu-
tive variables. Reliability was tested via Cronbach’s alpha 
measure. The score for health literacy awareness was 0.92, 
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for attitudes was 0.84, and for communication technique use 
was 0.82. Secondly, a cross-sectional quantitative study was 
conducted based on the above-mentioned variables. Back-
ground variables included socio-demographic character-
istics: gender (male/female); age (year of birth); religiosity 
(secular, traditional, religious, ultra-Orthodox), marital sta-
tus, (single, married, separated, divorced, widowed), paren-
tal status (none, children age 0-18 years, children older than 
age 19 years); level of education (basic, small religious school 
[“yeshiva”], high school, academic); and occupation (physi-
cian, service administrator).

Study Sample and Statistical Analysis
The sample size was calculated to measure associations 

between consecutive variables (r = 0.3) at a significance of 5% 
(p ≤ 0.05) and a power of 80%, which resulted in N = 86, with 
43 participants in each test group. To test scale to the num-
ber of groups across variants, an additional 20% was added, 
for a sample size of approximately N = 100. Questionnaires 
were sent by email to 300 participants to reach the desired 
sample size. Consecutive data were described via averages 
and standard deviations, and categorical data were described 
via frequency and percentages. The distribution of the vari-
ables was examined via a Kolmogorov-Smirnov test. As the 
variables were not distributed normally, two non-parametric 
tests were used: Spearman correlation Mann-Whitney and 
Kruskal-Wallis. Chi-squared tests were applied for examin-
ing relationships between categorical variables. The health 
service providers’ attitudes toward health literacy promotion 
as a mediating variable were analyzed via logistical hierarchi-
cal regression, controlling for age and gender. 

RESULTS 
Sample Description

Among the physicians, 58% were women, the average 
age was 45 years (standard deviation [SD] = 7.36), 80% were 
secular, 60% were married, 100% were academics, and 46% 
had children between the ages of 0 and 18 years. Among the 
administrators, 100% were women, the average age was 41.5 
years (SD = 10.58), 50% were secular, 52% were married, 60% 
had children between the ages of 0 and 18 years, and 44% had 
an academic degree. Thus, significant differences were found 
between the two groups regarding gender, religiosity, and 
education. The response rate was 50% among administrators 
and 25% among physicians.

The Level of Health Literacy Among Service Providers
Health literacy among providers was as follows: 52.5% 

high, 22.2% sufficient, 17.2% average, 2% problematic, and 

6.1% inadequate. Additionally, 36% (22% administrators, 
14% physicians) reported difficulty in understanding in-
formed consent documents and 21% (13% administrators, 
8% physicians) had difficulty in verifying where to receive 
medical treatment. The distribution of health literacy among 
the study participants is shown in Figure 1. 	

Awareness and Attitudes Regarding Health Literacy 
Consequences 

The level of awareness among the providers regarding 
health and economic consequences of low health literacy was 
as follows: high among 42% of the service providers, medium 
among 41%, and low among 17% (Figure 2). One-third of 
the sample (22% of the administrators and 11% of physi-
cians) were unaware that patients’ low health literacy could 
lead to inappropriate use of the health care system. Similarly, 
31% (18% administrators and 13% physicians) were unaware 
that low health literacy is related to higher health care costs. 
One-third of the providers, both administrators and physi-
cians, were unaware that patients require skills in obtaining 
medical information and accessible communication channels 
in the health care system for making health decisions. Ad-
ditionally, 22% of the providers (32% of the administrators, 
and 12% of the physicians) were unaware that patients with 
difficulties in understanding how to navigate the health care 
system are at risk for poorer health outcomes compared to 
patients skilled in navigating the system.

Analysis showed that 67% of providers had never heard 
of health literacy, 26% had heard of the term but were not fa-
miliar with its meaning, and 7% had heard of the term health 
literacy and were well-versed with its meaning. The attitudes 
toward health literacy promotion among providers, includ-
ing their role, was high only among 12%, medium among 
38%, and low among 50% (Figure 3). 

The Use of Communication Techniques
The reported use of tailored communication techniques 

with patients with low literacy was high among 27% of pro-
viders, medium among 56%, and low among 17% (Figure 4). 
The reported distribution of use of communication tech-
niques by service providers to promote health literacy among 
patients is shown in Figure 5.

Identifying Patients with Low Health Literacy
More than one-third (38%) of the sample reported hav-

ing skills in identifying patients with low health literacy, 48% 
reported limited ability, and 14% reported the inability to 
identify low health literacy among patients; of these 14% of 
providers, 57% were physicians and 43% administrative staff.
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Associations Between the Research Variables
Significant positive associations were found (p < .05) be-

tween the level of health literacy, attitudes towards health lit-
eracy promotion, and reported use of communication tech-
niques. The higher the level of health literacy, the more positive 
the attitudes toward health literacy promotion and the greater 
the use of appropriate communication techniques. Similarly, 
significant positive relationships were found (p < .01) between 
the level of awareness, attitudes towards health literacy pro-
motion, and the degree of use of communication techniques. 
No mediating variables were found between the research 
variables. 

DISCUSSION
This is the first study of its kind in Israel to explore health 

literacy among providers in the health care system. The popu-
lation examined—clinical physicians who provide treatment 
information, and administrative staff who provide information 
on entitlement to services—are those from whom the patients 
are expected to receive information and instruction for pro-
moting and maintaining health. Patients with low health liter-
acy require support in acquiring and understanding informa-
tion, partly from providers who themselves report limitations 
in accessing, understanding, and applying health information. 
Among the administrative staff, the prevalence of low health 
literacy is particularly significant (14%) when considering that 
it is expected of them to assist in integrating medical infor-
mation with information on patients’ entitlement to receive 
medical services. Additionally, although physicians’ responses 
showed only 2% with low health literacy, in absolute numbers, 
a large number of physicians who provide community medi-
cal services have low health literacy. Low health literacy in 

Figure 1. Distribution of health literacy.

Figure 2. Level of awareness to the health and economic effects of low 
health literacy according to research groups.

Figure 3. Service provider attitudes regarding their personal role in 
health literacy promotion according to research group.

Figure 4. The use of communication techniques by service provider.

Figure 5. Distribution of reported use of specific communication 
techniques. 
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this regard may reflect difficulty experienced in accessing and 
understanding relevant information on dynamic health topics 
such as navigation of the health care system, patients’ rights, 
perceived reliable sources of health information, and more. 
Future studies may examine this issue more in-depth to un-
derstand the significance of low health literacy among profes-
sionals in the health care context. Regarding familiarity with 
the term health literacy, two-thirds of the participants reported 
never having heard of the term. This result is higher than the 
findings reported in the literature among nurses, where 80% 
reported familiarity with the term health literacy (Macabasco-
O’Connell & Fry-Bowers, 2011). Additionally, our study re-
vealed that only 42% of the providers showed a relatively high 
level of awareness of the effects of low health literacy. This may 
be compared to a survey conducted in the United States in 
which about 70% of respondents were aware of the effects of 
low literacy levels (Brown et al., 2004). The noted difference 
may be due in part to the difference in methods of measure-
ment. As other researchers suggest, a lack of estimation of a 
patient’s level of health literacy may be an important source of 
health disparities (Kelly & Haidet, 2007). In our study, the low 
level (38%) of reported skills demonstrates the need for em-
powering providers with skills in understanding their patients’ 
level of health literacy.

We found that 50% of providers perceived having a high 
to medium level of personal responsibility regarding their 
role in health literacy. We learned that understanding the 
importance of recognizing low health literacy among pa-
tients was associated with awareness of its effects, as well as 
with the providers’ positive attitude toward their personal 
role in promoting health literacy. We also found that only 
16% of study participants reported using communication 
techniques on a daily basis, which is similar to the numbers 
mentioned in the literature (Barrett et al., 2008). This finding 
indicates another gap in the health care system. Accordingly, 
the results indicate the need for further research to explore 
how improving health literacy among providers could ulti-
mately lead to empowerment and improvement of patients’ 
health literacy. 

STUDY LIMITATIONS
Although the study contributes to the existing body of 

knowledge, it was tested only among physicians and adminis-
trators in one region and organization in Israel; therefore, the 
results cannot be generalized to providers in the entire health 
care system. Additionally, the data collected were based on 
self-reporting that may be affected by recall bias, which we 
tried to reduce by asking participants to report on the most 
recent period. Also, with regard to the subjective nature of 

the health literacy instrument, there may be concerns regard-
ing predictive validity. We did not test the participants for 
validating the difficulty or ease with which they estimated 
that they are capable of performing the relevant tasks in-
cluded in the research tool. To note, a significant correlation 
was found between the level of health literacy and reported 
communication techniques among service providers. Future 
studies may focus more specifically on the issue of predictive 
validity. Finally, as a cross-sectional study, causality cannot 
be determined, so future prospective studies are warranted to 
assess causality between variables.

PRACTICE IMPLICATIONS
In the Israeli health care system, each individual person 

is required to integrate medical and administrative informa-
tion, for navigation and receiving medical and administrative 
services. The findings of the study show that a considerable 
rate of providers reported insufficient health literacy, which 
could affect their ability to support their patients with low 
health literacy, including the use of effective communication 
techniques. Moreover, the results of this study may provide 
a basis for improving providers’ attitudes toward health lit-
eracy, expanding their role in improving health literacy, and, 
in turn, promoting community health.

CONCLUSIONS
To the best of our knowledge, this is the first study to ex-

amine health literacy among physicians. The results indicate 
gaps in the field of health literacy regarding the level of health 
literacy among providers and their awareness and coping ca-
pabilities with low health literacy among patients. The results 
show the need for developing interventions to improve the 
collective effort of providers in the health care system and for 
promoting health literacy, including recommended tools and 
techniques for effective health communication. 

REFERENCES
Bade, E., Evertsen, J., Smiley, S., & Banerjee, I. (2008). Navigating the 

health care system: A view from the urban medically underserved. 
WMJ: Official Publication of the State Medical Society of Wisconsin, 
107(8), 374-379. PMID:19331007 

Baker, D. W., Wolf, M. S., Feinglass, J., Thompson, J. A., Gazmararian, J. 
A., & Huang, J. (2007). Health literacy and mortality among elderly 
persons. Archives of Internal Medicine, 167(14), 1503-1509. https://
doi.org/10.1001/archinte.167.14.1503 PMID:17646604 

Barrett, S. E., Puryear, J. S., Westpheling, K., & Fund, C. (2008). Health 
literacy practices in primary care settings: Examples from the field. 
Commonwealth Fund. https://www.commonwealthfund.org/pub-
lications/fund-reports/2008/jan/health-literacy-practices-primary-
care-settings-examples-field

Berkman, N. D., DeWalt, D. A., Pignone, M., Sheridan, S. L., Lohr, K. 
N., Lux, L., Sutton, S. F., Swinson, T., Bonito, A. J. (2004). Literacy 
and health outcomes. Evidence Report/Technology Assessment No. 87. 



e200 HLRP: Health Literacy Research and Practice • Vol. 5, No. 3, 2021

Agency for Healthcare Research and Quality. 
Berkman, N. D., Sheridan, S. L., Donahue, K. E., Halpern, D. J., & 

Crotty, K. (2011). Low health literacy and health outcomes: An 
updated systematic review. Annals of Internal Medicine, 155(2), 97-
107. https://doi.org/10.7326/0003-4819-155-2-201107190-00005 
PMID:21768583 

Brach, C., Keller, D., Hernandez, L. M., Baur, C., Dreyer, B., Schyve, P., 
Lemerise, A. J., & Schillinger, D. (2012). Ten attributes of health liter-
ate health care organization. National Academy of Medicine. https://
doi.org/10.31478/201206a

Brown, D. R., Ludwig, R., Buck, G. A., Durham, D., Shumard, T., &  
Graham, S. S. (2004). Health literacy: Universal precautions needed. 
Journal of Allied Health, 33(2), 150-155. PMID:15239414 

Cartwright, L. A. (2016). Cancer health literacy and hospitalization in the 
first five years following a cancer diagnosis. (Doctoral dissertation, 
Virginia Commonwealth University). https://scholarscompass.vcu.
edu/etd/4429 

Castro, E. M., Van Regenmortel, T., Vanhaecht, K., Sermeus, W., & Van 
Hecke, A. (2016). Patient empowerment, patient participation and 
patient-centeredness in hospital care: A concept analysis based on 
a literature review. Patient Education and Counseling, 99(12), 1923-
1939. https://doi.org/10.1016/j.pec.2016.07.026 PMID:27450481 

DeWalt, D. A., Berkman, N. D., Sheridan, S., Lohr, K. N., & Pignone, M. 
P. (2004). Literacy and health outcomes: A systematic review of the 
literature. Journal of General Internal Medicine, 19(12), 1228-1239. 
https://doi.org/10.1111/j.1525-1497.2004.40153.x PMID:15610334 

Eichler, K., Wieser, S., & Brügger, U. (2009). The costs of limited health 
literacy: A systematic review. International Journal of Public 
Health, 54(5), 313-324. https://doi.org/10.1007/s00038-009-0058-2 
PMID:19644651 

Franzen, J., Mantwill, S., Rapold, R., & Schulz, P. J. (2014). The relation-
ship between functional health literacy and the use of the health 
system by diabetics in Switzerland. European Journal of Public 
Health, 24(6), 997-1003. https://doi.org/10.1093/eurpub/ckt202 
PMID:24367063

Haun, J. N., Patel, N. R., French, D. D., Campbell, R. R., Bradham, D. D., 
& Lapcevic, W. A. (2015). Association between health literacy and 
medical care costs in an integrated healthcare system: A regional 
population based study. BMC Health Services Research, 15(1), 249. 
https://doi.org/10.1186/s12913-015-0887-z PMID:26113118 

Heijmans, M., Waverijn, G., Rademakers, J., van der Vaart, R., & Rijken, M. 
(2015). Functional, communicative and critical health literacy of chron-
ic disease patients and their importance for self-management. Patient 
Education and Counseling, 98(1), 41-48. https://doi.org/10.1016/j.
pec.2014.10.006 PMID:25455794 

Howard, D. H., Gazmararian, J., & Parker, R. M. (2005). The impact 
of low health literacy on the medical costs of Medicare managed 
care enrollees. The American Journal of Medicine, 118(4), 371-377. 
https://doi.org/10.1016/j.amjmed.2005.01.010 PMID:15808134 

Jukkala, A., Deupree, J. P., & Graham, S. (2009). Knowledge of lim-
ited health literacy at an academic health center. Journal of 
Continuing Education in Nursing, 40(7), 298-302. https://doi.
org/10.3928/00220124-20090623-01 PMID:19639850 

Kelly, P. A., & Haidet, P. (2007). Physician overestimation of patient 
literacy: A potential source of health care disparities. Patient Edu-
cation and Counseling, 66(1), 119-122. https://doi.org/10.1016/j.
pec.2006.10.007 PMID:17140758 

Levin-Zamir, D., Baron-Epel, O. B., Cohen, V., & Elhayany, A. (2016). 
The association of health literacy with health behavior, socioeco-
nomic indicators, and self-assessed health from a national adult 
survey in Israel. Journal of Health Communication, 21(Suppl. 2), 
S61-S68. https://doi.org/10.1080/10810730.2016.1207115

Macabasco-O’Connell, A., & Fry-Bowers, E. K. (2011). Knowledge and 
perceptions of health literacy among nursing professionals. Journal 
of Health Communication, 16(Suppl. 3), S295-S307. https://doi.org/
10.1080/10810730.2011.604389

Miller, T. A. (2016). Health literacy and adherence to medical treat-
ment in chronic and acute illness: A meta-analysis. Patient Educa-
tion and Counseling, 99(7), 1079-1086. https://doi.org/10.1016/j.
pec.2016.01.020 PMID:26899632 

Nutbeam, D. (1998). Health promotion glossary. Health Promotion Inter-
national, 13(4), 349-364. https://doi.org/10.1093/heapro/13.4.349

Nutbeam, D., McGill, B., & Premkumar, P. (2018). Improving health 
literacy in community populations: A review of progress. Health 
Promotion International, 33(5), 901-911. https://doi.org/10.1093/
heapro/dax015 PMID:28369557 

Parker, C. T. (2007). Literacy and misunderstanding prescription drug 
labels. Annals of Internal Medicine, 147(4), 280-281. https://doi.
org/10.7326/0003-4819-147-4-200708210-00016 PMID:17709762 

Parker, R., & Ratzan, S. C. (2010). Health literacy: A second decade 
of distinction for Americans. Journal of Health Communication, 
15(Suppl. 2), S20-S33. https://doi.org/10.1080/10810730.2010.5010
94 PMID:20845190 

Schillinger, D., Grumbach, K., Piette, J., Wang, F., Osmond, D., Daher, 
C., Palacios, J., Sullivan, G. D., & Bindman, A. B. (2002). Associa-
tion of health literacy with diabetes outcomes. Journal of the Ameri-
can Medical Association, 288(4), 475-482. https://doi.org/10.1001/
jama.288.4.475 PMID:12132978 

Schwartzberg, J. G., Cowett, A., VanGeest, J., & Wolf, M. S. (2007). 
Communication techniques for patients with low health literacy: A 
survey of physicians, nurses, and pharmacists. American Journal of 
Health Behavior, 31(1, Suppl. 1), S96-S104. https://doi.org/10.5993/
AJHB.31.s1.12 PMID:17931143 

Wu, J. R., Moser, D. K., DeWalt, D. A., Rayens, M. K., & Dracup, K. 
(2016). Health literacy mediates the relationship between age and 
health outcomes in patients with heart failure. Circulation: Heart 
Failure, 9(1), e002250. https://doi.org/10.1161/CIRCHEARTFAIL-
URE.115.002250 PMID:26721913 


