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Abstract
Background  Better health literacy has been found to be associated with better health outcomes across varied popula-
tions. This study aimed to (1) examine the health literacy levels of individuals with respect to the extent to which they 
acquire, understand, appraise, and apply health information, and (2) to assess the relationship between health literacy 
and self-reported health in the state of Delaware.
Methods  The sampling frame consisted of 60 purposively selected faith-based organizations across the state of Delaware 
who predominantly serve minorities. Accounting for clustering design, a sample size was determined based on a Mixed 
Methods test. In total, 1095 participants responded to a survey questionnaire which included a validated short version of 
the European Health Literacy Questionnaire (HLS-EU-Q16). The data was analyzed using descriptive statistics, reliability 
techniques, chi-square test of independence, and ordinal logistic regression.
Results  The study found that about a quarter of the participants had inadequate level of health literacy and about 
another quarter had problematic level of health literacy. These results are reflected across the health domains—health 
care, disease prevention, and health promotion. Health literacy was predictor of self-rated health. The odds of better 
self-rated health are 0.360 times lower for people with inadequate health literacy levels compared to those with suf-
ficient health literacy.
Conclusion  Health literacy profoundly shapes health outcomes. The high proportion of people expressing difficulty 
concerning accessing, comprehending, appraising, and using health information in the health care, disease prevention, 
and health promotion domains in state of Delaware would require a concerted effort.

Keywords  Health literacy · Health outcomes · Delaware · Self-reported health · Faith-based organizations

1  Introduction

1.1 � Background

This study assesses health literacy levels and its impact on self-reported health in the state of Delaware. Health 
literacy—“the personal characteristics and social resources needed for individuals and communities to access, 
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understand, appraise and use information and services to make decisions about health” [1] – is a critical social deter-
minant of health. Individuals require skills and competencies in accessing, comprehending, analyzing, and applying 
health information in diverse health domains like health promotion, healthcare settings, and preventive health [2]. 
Health literacy is a function of personal characteristics such as the language spoken, one’s capacity to communicate 
clearly, and one’s ability to listen attentively. Other characteristics include one’s age, socioeconomic status, past 
lived experiences, cultural upbringing, and mental health. Each of these personal factors influences how we gain, 
appreciate, and respond to health information. While individual skills are essential aspects of health literacy, systemic 
characteristics are equally important [3]. In the United States, health professionals, health educators, health systems, 
the media, as well as private sector organizations are the primary institutional sources of health information and, 
therefore, are supposed to ensure that health information is comprehensible and actionable [4].

Health literacy is a predictor of health outcomes [4]. High health literacy levels have significant association with 
positive health outcomes and the disparities in health literacy mirror the disparities in health outcomes [5]. Poor 
health literacy has been found to be associated with patients’ medication errors, lack of understanding about pre-
scribed medication, poor understanding of nutrition labels, and increase in preventable hospital visits [6–9]. Addi-
tionally, studies have found that inadequate health literacy was associated with poor chronic disease management, 
poor self-rated health, and mortality [10, 11].

Unfortunately, over the past three decades, health literacy levels have remained low across the United States 
[12, 13]. Data from the National Adult Literacy survey showed that over 50% of adults in the United States had low 
functional health literacy [14]. In an assessment of literacy domains such as listening, speaking, writing, reading, and 
numeracy, it was found that about 21% of American adults scored in the lowest of the 5 skill levels, which has dire 
implications for health literacy. More so, the low health literacy levels are associated with social disparities in the 
country [5, 13]. In examining the social, demographic, and economic determinants of health literacy, several studies 
have found that educational attainment, age, race, income, marital status, social capital, and employment status are 
associated with health literacy levels [15–18, 39–43]. In the United States, there is higher prevalence of low health 
literacy among racial minorities, people with low socio-economic status, men, as well as the elderly [15, 16, 19, 20]. 
Racial minorities have consistently had lower health literacy compared to Whites. Studies have found that the higher 
one’s educational attainment, the higher the individual’s health literacy. The finding of a positive association between 
education and health literacy has been explained as the result of the social resources and status acquired through 
the gaining of knowledge, competencies, and habits with implications for health [2, 21]. However, other studies have 
found that educational attainment does not fully embody access to resources; and skills acquired may be limited if 
not socially valuable [22]. Income is also positively related with health literacy. The inverse relationship between age 
and health literacy is attributable to the general decline in the mental and physical capabilities of the elderly [16, 
23]. Within the last decade, Rikard and colleagues examined the relative effects of social resources on health literacy 
levels. Social resources are “normative social means that provide economic protection and benefits. Measures of 
social resources may include language spoken, marital status, and methods of seeking out health information” ([5], 
p.2). They found that speaking English and being married or living together as a couple are associated with higher 
health literacy levels. Social interactions are promoted by marriage and that enhances economic support towards 
affordability of healthcare services [24].

1.2 � Delaware’s disease profile and historical health literacy levels

The health profile of Delaware underscores the need to prioritize health literacy. According to the Delaware Depart-
ment of Health and Social Services, chronic diseases (e.g., heart conditions and stroke, cancer, diabetes) are responsi-
ble for three of the top five causes of death in the state [25]; and cardiovascular diseases as well as cancers accounted 
for almost 40% of all deaths in the state [25]. The Centers for Disease Control and Prevention [26] reported that, in 
2022, 14% of adults in Delaware reported that they have been diagnosed with diabetes compared with 11.6% of the 
total U.S. population being diagnosed with diabetes. In the same year, another 14% of Delawareans reported that 
they have been diagnosed with pre-diabetes compared with 10.8% of adults in the U.S. population. In the preceding 
year, CDC [27] reported that 38% of Delaware’s adult population stated having high cholesterol and 36% indicated 
having high blood pressure. More so, Delaware’s health profile continues to show social disparities. For example, 
infant mortality rate among Blacks remains three times higher than that of Whites [28]. This health profile is gloomy 
and, to add insults to injury, a historical data show that health literacy in Delaware is quite limited [29].The historical 
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data used are from the 2003 National Assessment of Adult Literacy (NAAL)—which focused on assessing the abil-
ity to read, understand, and apply information, the 2010 US Census and the 2011 American Community Surveys. 
Through a predictive model, health literacy estimates were provided for census tracts across the United States by the 
University of North Carolina at Chapel Hill [29]. The estimates, range from 0 to 500 with a higher score representing 
higher health literacy.

The results showed that 11% of the adult population in Delaware lacked basic prose literacy skills compared to 
California which had the highest percentage of residents lacking prose literacy skills (23%) [38]. Further, 33% of Dela-
wareans reported that they find health information challenging to understand, 60% reported that they find it more 
difficult to understand test results. Additionally, functional health literacy is limited in Delaware with 61% reporting 
needing assistance in reading healthcare materials [29]. In a cross-sectional study that examined the influence of 
health literacy on medication adherence among Black Medicaid beneficiaries with hypertension in Delaware, it was 
found that research respondents living in an area with basic health literacy level reported poorer medication adher-
ence compared with those living in an area with an intermediate health literacy level; that is, limited health literacy 
was associated with low medication adherence [30].

Cognizant of that fact chronic conditions are high risk factors for cardiovascular diseases with dire consequences 
for the populations’ quality of life, the Lt. Governor established a program with the goal “…to recognize organiza-
tions or individuals who are going above and beyond to advance health and well-being in one of four areas of focus: 
emotional well-being, healthy living, chronic disease management and prevention, and maternal and child health” 
([28] p.3). The challenge seeks policy implementation, systems, and environmental change strategies that go beyond 
periodic health education programming that are usually short-term [28].

Given the importance of health literacy, apart from the studies referenced above, to our knowledge, there is 
paucity of research that examined four key competencies of health literacy—accessing, understanding, appraising, 
and applying health information in the state across the three health domains—healthcare, disease prevention, and 
health promotion. Therefore, in partnership with religious institutions in Delaware, as a first step in an expected 
long-term relationship to improving health literacy among congregants, this study assessed health literacy levels 
of Delawareans in faith-based institutions. Two specific objectives of the study are (1) to examine the health literacy 
levels of individuals about the extent to which they acquire, understand, appraise, and apply health information, 
and (2) to assess the relationship between health literacy and self-reported health.

2 � Methods

2.1 � Context

The research team formed a partnership with the umbrella organizations of faith-based groups in Delaware. Spe-
cifically, the partnership included, but not limited to, the Interdenominational Ministers Action Council (IMAC), the 
Interdenominational Ministerial Alliance (IMA), the United Methodist Congregations, and other independent (e.g., 
Presbyterian Church, The Apostolic Church) and non-denominational churches (including predominantly migrant-
serving churches) across the three counties in Delaware. These churches serve predominantly people of color. One of 
the most significant social networks that migrants participate in are religious groups and organizations [31]. Stroope 
[32] found that religious institutions provide greater access to social services, resources, and information; and they 
also serve as a haven for social cohesion, interconnectedness, identity and belonging, and access to various forms 
of social capital [33, 34]. This underscores the assertion that religious organizations play a vital role in the lives of 
people and hence a partnership with churches to assess current health literacy levels and to inform future steps to 
engage health literacy enhancement.

2.2 � Study design: sampling and sample size

The sampling frame consist of 60 purposively chosen faith-based organizations with which the research team is familiar 
with leadership and members. These organizations are across all the three counties in the State.

Accounting for the clustering design based on the primary outcome variable, the a priori sample size was estimated 
based on Mixed Methods Test [35], calculated two-sided, at a 5 percent level of significance (α = 0.05) to achieve at least 
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90% power to detect significance effect of substantial magnitude. We estimated that a sample size of 720 subjects, from 
60 clusters with an average of 12 subjects per cluster would achieve sufficient power to detect a difference between 
the group mean of at least 5.00 in a primary endpoint, collective efficacy. We note that the present manuscript does not 
evaluate collective efficacy, without any ambiguity. The difference in group mean is assumed here as a general compari-
son of any two levels of a potential covariate. Sample size calculation assumed a standard deviation of the difference in 
mean of 2.50, and an intra-cluster correlation coefficient is 0.050. Sample size was estimated using the software, Power 
and Sample Size, PASS version 19.

Organizational membership varies substantially from as little as 30 to as large as over 1000 based total estimated mem-
bership data obtained from the organizations’ leaders. Therefore, we adopted sampling fraction of 2.5–5.0% depending 
on the membership size to sample from each organization to mitigate oversampling or under sampling from any. A total 
of 1095 respondents from the 60 religious organizations in Delaware were enrolled and studied.

2.3 � Participant recruitment

Respondents were recruited from the participating churches. The leadership of the churches announced the study to the 
congregation at church service. As part of the announcement, congregants were informed about the eligibility criteria 
(i.e., being a resident of Delaware, a member of the church, and above 18 years of age) along with the importance of the 
study. The leaders read the information on the informed consent or paraphrased it. Congregants who were interested 
and met the eligibility criteria enrolled to complete the survey after each service for the duration of the study. Informed 
consent was obtained from all individual participants included in the study. As an incentive, participants stood the 
chance of winning a $25 gift card. The survey was shared with participants using QR code, a weblink, paper-based, a 
tablet/iPad as appropriate.

2.4 � Instrument

A survey questionnaire was used for the study. The instrument was divided into three parts. The first section of the survey 
consisted of the validated short version of the European Health Literacy Questionnaire (HLS-EU-Q16), which was devel-
oped to measure health literacy in general populations [35, 36]. It consists of 16-item questionnaire, which measure four 
health literacy competencies namely access to health information, comprehension of health information, appraisal of 
health information, and application of health information to one’s life. These competencies are assessed on three health 
domains—healthcare, disease prevention, and health promotion. The competencies are measured on a 4-point Likert 
scale (1 = very difficult, 2 = difficult, 3 = easy, and 4 = very easy).

The second part of the survey questionnaire elicited information on the demographic characteristics of the respond-
ents, as well as their self-rated health. These included age, sex, educational attainment, marital status, and ethnicity. The 
self-reported health variable was measured on an ordinal scale from poor (1) to excellent (5). The third part of the ques-
tionnaire collected information about their congregational affiliation. Specifically, questions pertained to membership 
to ensure that we capture and distinguish between membership and visitors. Research participants consented to the 
study and the questionnaire was subsequently administered by research assistants.

2.5 � Analyses

The study used descriptive statistics to show percentage distribution of the socio-demographic variables, and the state-
ment items measuring health literacy competencies by health domain. Reliability analysis (Cronbach alpha) was used to 
assess the internal consistency of the 16 statement items measuring health literacy levels. To be able to achieve the three 
levels of health literacy (inadequate health literacy (scores 0–8); problematic health literacy (scores 9–12); and sufficient 
health literacy (scores 13–16) recommended by the authors of the HLS-EU Questionnaire, the responses were dichoto-
mized. “Very difficult” and “difficult” responses were recoded and given a value of zero (0) whereas “easy” and “very easy” 
responses were given a value of one (1). A summation of the scores were subsequently undertaken.

Chi-Square tests of independence were used to compare and examine the bivariate association between demographic 
variables, and respondents’ health literacy levels, and self-reported health. Subsequently, ordinal logit regression models 
were fitted to assess the predictors of self-reported health and the relative effects of health literacy on self-rated health. 
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Predictor variables that showed statistical significance with the outcome variable (self-rated health) at the bivariate stage 
were included in the model. Statistical Package for Social Science (SPSS) version 29 was used to conduct the analyses 
with statistical significance levels examined at the conventional level (alpha = 0.05).

2.6 � Ethical approval and informed consent

The study was approved by the Delaware State University Institutional Review Board. Also, the Ethics Review Committee 
of the Ghana Health Service approved this study. Additionally, the survey questionnaire used in the study was approved 
by both Delaware State University Institutional Review Board and the Ethics Review Committee of the Ghana Health 
Service in accordance with the guidelines and regulations of Delaware State University Institutional Review Board and 
the Ethics Review Committee of the Ghana Health Service. Informed consent was obtained from all individual partici-
pants included in the study.

3 � Results

3.1 � Descriptive statistics: survey respondents’ characteristics

About a fifth of the respondents were aged between 18 and 34 years and almost half of all respondents were aged 
between 35 and 64 years (Table 1). Thirty percent of respondents reported to be aged 65 years and over. About two-thirds 
of the respondents were female. More than half were currently married or in consensual union (co-habiting) while about 
24% reported to be single. Over 80% identified as Black/African American and about 11% identified as White. About 
43% had attained college degree and 23% reported to have had a master’s or higher degree. A little over half of the 
respondents (i.e., 52%) had inadequate or problematic health literacy skills. Regarding self-rated health, 15% reported 
their health as poor/fair while 11% indicated their health as excellent.

3.2 � Reliability analysis and descriptive statistics—percentage distribution of health literacy

Reliability analysis was conducted for the 16 statement items measuring health literacy. The Cronbach’s alpha value gen-
erated was 0.938. This value indicates a very high accuracy and reliability of the instrument in measuring health literacy.

In the health care domain, up to about 45% reported to finding it “very difficult” or “difficult” to dealing with one of the 
seven statement items (Table 2). About 29% reported having difficulty in finding information on treatments of illnesses 
that concern them and where to get professional help when ill, 22% reported difficulties in understanding what their doc-
tor says, 16% reported difficulties with understanding doctor’s and pharmacist’s instructions on how to take a prescribed 
medication, 45% reported difficulties in judging when there is a need to get a second opinion from another doctor.

In the disease prevention domain, 44% reported difficulties in finding information on how to manage mental health 
problems like stress and depression. About 21% reported having difficulties with understanding health warnings about 
behavior such as smoking, low physical activity and drinking too much while 18% reported having difficulties with 
understanding why they need health screening. Those who reported having difficulties with judging if the information 
on health risks in the media is reliable was 53%.

About 42% of respondents indicated a level of difficulty in the items measuring health literacy in the health promotion 
domain. Respondents who reported difficulties with finding out about information on activities that are good for their 
mental well-being was 34% while another 34% reported difficulties with understanding advice on health from family 
members or friends. Regarding understanding information in the media on how to get healthier, 42% reported difficul-
ties while 36% reported difficulties in judging which everyday behavior is related to their health.

3.3 � Bivariate analyses: background characteristics, health literacy, and self‑rated health

Association between the background characteristics of respondents and health literacy was examined. Age and 
ethnicity were significantly associated with health literacy (Table 3). The 18–24 age group had the highest percent-
age of respondents being sufficiently health literate (59%) while the 45–54 age group had the lowest percentage of 
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respondents being sufficiently health literate (40%). Fifty percent of the female respondents were in the sufficient 
health literacy category compared with 46% of males in the same category. Forty percent of respondents identifying 
as Hispanic had the highest percentage of respondents being inadequately health literate compared to 22% and 
20% of Blacks/African American and Whites respectively.

Regarding educational attainment, those with a master’s or higher education had the highest percentage of 
respondents being sufficiently health literate (57%). The chi-square analyses that examined the association between 
the background characteristics, health literacy, and self-reported health showed that the variables that were sig-
nificantly associated with self-reported health status were respondent’s age, marital status, educational attainment, 
and health literacy (Table 3).

3.4 � Ordinal logistic regression for predicting self‑rated health

Ordinal logistic regression models were fitted to examine the impact of health literacy on self-rated health in (i) unad-
justed model and (ii) adjusted model that controls for background factors including age, marital status, and education 
(Table 4). The background factors controlled for in the adjusted model were those that were significantly associated 

Table 1   Demographic and 
health characteristics of study 
respondents

Variables Categories N %

Age (years) 18–24 90 8.7
25–34 128 12.4
35–44 141 13.6
45–54 161 15.5
55–64 205 19.8
65 +  311 30.0
Total 1036 100.0

Sex Female 675 66.5
Male 340 33.5
Total 1015 100.0

Marital status Single 251 24.4
Married/Living together 582 56.6
Divorced/Separated 108 10.5
Widowed 88 8.6
Total 1029 100.0

Ethnicity Black/African American 766 81.3
White 99 10.5
Hispanic 62 6.6
Other 15 1.6
Total 942 100.0

Education Up to high school 316 34.0
College (Undergraduate) 397 42.7
Masters and Higher 216 23.3
Total 929 100.0

Health literacy Inadequate 262 26.7
Problematic 248 25.3
Sufficient 471 48.0
Total 981 100

Self-reported health Poor/Fair 149 14.6
Good 439 43.0
Very good 322 31.5
Excellent 112 11.0
Total 1022 100
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with self-rated health at the bivariate stage of analyses. Model diagnostics show that both models indicated that the 
assumptions undergirding ordinal logistic regression were met. The model fitting information (MFI) and goodness-
of-fit (GoF) statistics for both models demonstrate that the models adequately described the data (Model 1: MFI—chi 
square 47.907, p-value < 0.001 and GoF—Pearson chi square 2.275, p-value 0.685; Model 2: MFI—chi square 69.066, 
p-value < 0.001 and GoF—Pearson chi square 426.374, p-value 0.193). Additional model diagnostics using test of 
parallel lines indicated that the odds of falling into a higher self-rated health level are the same across categories and 
the odds predictors falling into the categories of self-reported health are the same across the response categories 
(Model 1: p-values—0.695; Model 2: p-values—0.915).

The logit models show that the predictors of self-rated health are health literacy and educational attainment. In 
both models, health literacy had negative ordered log-odds estimates. The coefficients for all the categories of health 
literacy were negative: (Model 1 inadequate health literacy (− 0.995) and problematic health literacy (− 0.594); Model 
2: inadequate health literacy (− 1.023) and problematic health literacy (− 0.583). That is, respondents with inadequate 
and problematic health literacy have an increased probability of having lower self-reported health compared to those 
with sufficient health literacy (Table 4). Educational attainment had the following categories: up to high school, col-
lege (undergraduate), and master’s and higher (reference category). The ordered log-odds regression coefficients 
for educational attainment are as follows: up to high school (− 0.598, with p-value: 0.001), and college (0.268, with 
p-value: 0.103). That is, respondents with up to high school and college (undergraduate) education have an increased 

Table 3   Distribution of health literacy levels and self-rated health on the background characteristics

Inadequate Health literacy P-value Self-reported health P-value

Problem-
atic

Sufficient Poor/Fair Good Very good Excellent

Variables % N % N % N % N % N % N % N

Age
 18–24 14.5 12 26.5 22 59.0 49 0.02 12.5 11 35.2 31 35.2 31 17.0 15 0.024
 25–34 31.3 35 21.4 24 47.3 53 16.5 20 42.1 51 28.1 34 13.2 16
 35–44 31.7 40 24.6 31 43.7 55 10.7 14 36.6 48 36.6 48 16.0 21
 45–54 34.7 51 25.2 37 40.1 59 13.9 22 46.2 73 31.6 50 8.2 13
 55–64 28.3 54 25.7 49 46.1 88 16.9 34 44.3 89 29.9 60 9.0 18
 65 +  20.8 60 26.0 75 53.1 153 14.2 43 45.9 139 31.4 95 8.6 26

Sex
 Female 25.0 153 25.0 153 50.0 306 0.513 15.2 99 42.8 279 31.7 207 10.3 67 0.546
 Male 27.4 87 26.5 84 46.1 146 12.8 42 43.2 142 31.3 103 12.8 42

Marital status
 Single 21.6 48 25.7 57 52.7 117 0.591 14.2 34 36.3 87 34.6 83 15.0 36 0.005
 Married/living together 28.4 153 24.7 133 46.9 253 14.6 83 43.1 245 31.0 176 11.3 64
 Divorced/Separated 24.8 25 27.7 28 47.5 48 13.5 14 47.1 49 33.7 35 5.8 6
 Widowed 29.5 23 24.4 19 46.2 36 16.9 14 50.6 42 27.7 23 4.8 4

Ethnicity
 Black/African American 22.4 163 25.3 184 52.3 380 0.003 14.5 109 42.7 320 32.5 244 10.3 77 0.55
 White 20.0 19 37.9 36 42.1 40 10.4 10 44.8 43 31.3 30 13.5 13
 Hispanic 40.4 23 15.8 9 43.9 25 16.1 10 46.8 29 21.0 13 16.1 10
 Other 8.3 1 41.7 5 50.0 6 14.3 2 35.7 5 28.6 4 21.4 3

Education
 Up to high school 23.8 71 27.2 81 49.0 144 0.31 19.2 59 44.3 136 28.3 87 8.1 25 0.012
 College 25.1 95 25.9 98 49.1 186 12.4 48 44.8 173 30.8 119 11.9 46
 Masters and higher 18.4 38 24.8 51 56.8 117 10.8 23 38.7 82 35.8 76 14.6 31

Health literacy
 Inadequate 23.7 59 46.2 115 22.5 56 7.6 19  < 0.001
 Problematic 15.6 37 46.4 110 29.5 70 8.4 20
 Sufficient 8.6 39 39.0 177 37.9 172 14.5 66
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likelihood of having a lower rating on self-reported health compared to respondents with master’s or higher educa-
tion, although there is not significant difference between those with college degree and master and higher category.

4 � Discussion and conclusion

The main objectives of this study have been to examine the health literacy levels of individuals about the extent to which 
they acquire, understand, appraise, and apply health information to their everyday life, as well as to assess the relative 
effects of health literacy on self-reported health. The study drew on a standardized and validated short version of the 
European Health Literacy Questionnaire (HLS-EU-Q16), which administered among predominantly minority-serving 
religious organizations in the state of Delaware. The analysis showed that about a quarter of the respondents had 
inadequate level of health literacy and about another quarter had problematic level of health literacy. These results are 
reflected across the health domains—health care, disease prevention, and health promotion. This finding aggravates 
the unencouraging health profile of the state of Delaware [25].

In the health care domain, up to 45% reported having difficult in one of the seven items. While the level of difficulties 
among the study participants are quite high, similar studies in Europe (e.g., Switzerland and Romania) have revealed high 
“difficulty” responses in accessing health information. In a study in Switzerland among adult aged 58 years and above, 
about 35% of participants reported having difficulty to deal with one of the items measuring health literacy in the health 
care domain [39], and in Romania, among sampled population in the North-West region, 21.6% of the respondents found 
it very difficult to protect themselves from illness based on the health information received from the media [40]. In the 
disease prevention domain in this study, about a fifth reported having difficulties comprehending health warning about 
lifestyle issues such as smoking, poor exercising habits, and drinking compared to only 2.7% reporting similar difficul-
ties in the Switzerland study [39]. In the health promotion domain, 4 out of 10 reported having some form of difficulty. 
Similarly, van der Heide [42] found that among Dutch adults, that in the health promotion domain, accessing health 
information is deemed as more difficult. About 3 out of 10 in this study reported difficulties regarding finding out informa-
tion on activities that are good for their mental well-being and understanding advice on health from family members or 
friends. The mental health finding of this study seems to mirror the low global mental health literacy. In a similar study, 
Meier et al. [39] reported that almost 25% of respondents indicated difficulty in accessing information on how to manage 
mental health problems such as stress or depression. Comparable low mental health literacy has been reported in studies 
in Romania [40] and Catalonia [41]. Garcia-Cordina et al. [41] found that almost 17% of the study participants in Catalonia 

Table 4   Ordinal Logistic Regression model of the impact of Health Literacy on Self-Reported Health

Model 1 P-Values Model 2 P-Values

Estimates Std Errors Estimates Std Errors

Variables Categories
Health literacy Inadequate − 0.995 0.150  < 0.001 − 1.023 0.165  < 0.001

Problematic − 0.594 0.149  < 0.001 − 0.583 0.154  < 0.001
Sufficient (Ref.)

Age 18–24 0.271 0.294 0.355
25–34 − 0.061 0.246 0.805
35–44 0.415 0.224 0.065
45–54 − 0.104 0.201 0.605
55–64 − 0.14 0.183 0.445
65 + (Ref.)

Marital status Single 0.132 0.299 0.659
Married/Living together 0.039 0.249 0.874
Divorced/Separated 0.004 0.300 0.989
Widowed (Ref.)

Education Up to high school − 0.598 0.173  < 0.001
College (Undergraduate) − 0.268 0.165 0.103
Masters and Higher (Ref.)
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indicated some level of difficulty in finding information on how to manage mental health problems. Almost a fourth of 
respondents reported difficulties in judging which everyday behavior is related to their health. Such high proportion of 
people expressing difficulties exemplifies the inadequate and problematic health literacy levels and suggests that the 
limited health literacy levels in the state of Delaware is far from being abated [29].

Health literacy was found to be statistically significantly associated with age. This study found age to seemingly have 
a partial inverse relationship with health literacy. The 18–24 aged group had the highest health literacy and the health 
literacy scores decreased with age until age 55. Health literacy scores increased for the age group 55–64 and 65 year and 
over although their scores were lower than that of the 18–24 years group. The youngest age group scoring higher than 
the oldest age group can be explained using the factual general decline in the mental and physical proficiencies of the 
elderly [16, 23]. For example, research suggests that age is related to hearing and cognitive deficiencies. Consequently, 
it is more difficult for older people to comprehend or judge more intricate parts associated with health [40], especially 
since some health tasks require information processing, which older people may find more difficult to complete [42].

This study found health literacy as a significant predictor of self-rated health, which exemplifies the conventional 
wisdom that health literacy is a predictor of health outcomes [4]. It was found that respondents with inadequate and 
problematic health literacy levels have an increased chance of reporting their health lower than those with sufficient 
health literacy. The odds of better self-rated health are 0.360 times lower for people with inadequate health literacy levels 
compared to those with sufficient health literacy. Also, the odds of those with problematic health literacy levels having a 
higher self-reported health status is lower in comparison to those with sufficient health literacy levels by 0.558. Therefore, 
better health literacy is associated with better self-reported health. This study’s findings are similar to the findings of other 
studies that show that better health literacy levels are positively associated with better health outcomes and variations 
in health literacy reflect disparities in health outcomes [5, 11]; this suggests that the poor self-rated health may be due 
to the influence of poor health literacy’s impact on lack of comprehension on prescribed medication, medication errors, 
inadequate understanding of better lifestyle choices, poor chronic disease management, and as well as difficulties in 
judging which everyday behavior is related to health [6–10, 43].

Clearly, health literacy heavily influences health outcomes. The high proportion of people expressing varying forms 
of difficulty regarding accessing, understanding, critically analyzing, and using health information in the health care, 
disease prevention, and health promotion domains in state of Delaware would require a concerted effort; and this 
academy-religious organizations partnership is the beginning. The need to systematically increase health literacy will 
result in better individual disease prevention strategies, competencies required to navigate the health care system, and 
proficiencies to decipher health promotion messages.

5 � Strengths and limitations

The enthusiasm from the research partners (church leaders), which reflected in the high response and participation 
by congregants and, therefore, the overall success of the project are major strengths of the paper. However, this study 
has a number of limitations. First of all, the study design does not enable the determination of causal effects between 
the main predictor variable (health literacy) and the outcome variable (self-rated health). Secondly, although the short 
version of European Health Literacy Questionnaire (HLS-EU-Q16), which was used in this study, is validated and easy to 
use, it is a subjective measure. Therefore, given that respondents were subjectively rating their competencies, reporting 
bias could have occurred with people over-rating or under-rating their skills and difficulties.

Thirdly, another limitation of the study is related to the sampling bias. The sample was restricted to respondents who 
identified as members of the participating churches. This means that people who may be regular attendees but may 
not identify as members would have been left out, thereby reducing the study’s ability to fully estimate the extent of 
health literacy levels in the churches. While the study may assert that the results are generalizable to the population of 
the participating churches, it is limited in its ability to generalize the findings to the entire state of Delaware.

Finally, the ordinal scale has one limitation. The difference between ratings may seem to be equal but they are not in 
reality [37]. As with all ordinal measures, the real distances between the categories of the outcome variable (self-rated 
health—poor (1) to excellent (5)) is unknown though it is true that one can distinguish the least rank from the highest.
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