
e128

	 Article Label

HLRP: Health Literacy Research and Practice • Vol. 6, No. 2, 2022

	 Original Research

Health Literacy Profiles of Early Intervention Providers: Use of 
the Health Literacy Questionnaire

Catherine J. Leslie, PhD, MOT, OTR/L, CEIS; Karen Donelan, ScD, EdM; Patrice Nicholas, DNSc, DHL (Hon.), 
RN, FAAN; Maura Buglione, MS, OTR/L, CEIS; and Diane L. Smith, PhD, OTR/L, FAOTA

ABSTRACT 

Background: Early intervention (EI) providers work with parents of children with or who have risk factors 

of developmental delay or disability through Part C of the Individuals with Disabilities Education Act. Many 

parents in the United States have low health literacy; therefore, EI providers should be aware of and address 

families’ health literacy needs. EI providers need to be health literate themselves to implement evidence-

based recommended practices. Objective: This study aimed to measure health literacy levels of interdisci-

plinary EI providers and investigate associations between health literacy levels and demographic variables. 

Methods: A survey containing the Health Literacy Questionnaire (HLQ) was completed by EI providers work-

ing at 10 EI centers in Massachusetts. Scale scores were calculated and compared across demographic vari-

ables, including EI job role, age, years of EI experience, and highest education level. Key Results: Of 715 EI 

providers invited to participate, 376 surveys were completed (52.6% response rate). Most participants were 

women (92.6%, n = 348), reported race as White (85.4%, n = 321), had a mean age of 43.1 years (standard devi-

ation [SD] 12.9) ranging from 20 to 74 years, and English as their primary language (89.6%, n = 337). EI provid-

ers scored the lowest on HLQ Scale 5 “Appraisal of health information” (mean [M] = 2.99 (SD 0.50) [confidence 

interval (CI) 2.93, 3.04]), and Scale 7 “Navigating the healthcare system” (M = 3.83 (SD 0.58) [CI 3.77, 3.89]). EI 

providers having stronger health literacy profiles were generally older, with a higher education level, were li-

censed providers, or had more years of EI work experience. Conclusions: EI providers require adequate health 

literacy to manage their health needs and to effectively provide services to EI families. Study results may in-

form future targeted professional development to support improvement of EI providers’ health literacy skills, 

including appraisal of health information and navigation of the health care system. [HLRP: Health Literacy 

Research and Practice. 2022;6(2):e128–e136.]  

Plain Language Summary: EI providers’ health literacy profiles have not been previously investigated. Study 

results reveal EI providers struggled with health literacy skills of appraising health information and navigat-

ing the health care system, which are vital for EI practice. Health Literacy Questionnaire results can inform 

targeted professional development to improve EI providers’ health literacy levels and their clinical practice.  

The low health literacy of parents in the United States 
(Kutner et al., 2006; Yin et al., 2009) is associated with nega-
tive effects on child health (DeWalt & Hink, 2009; Shone et 
al., 2009) and health equity (Abrams et al., 2009; Logan et 
al., 2015), difficulty navigating the early intervention (EI) 
system (Conroy et al., 2018; Jimenez et al., 2013) and un-
derstanding EI information (Pizur-Barnekow et al., 2010; 
Pizur-Barnekow et al., 2011). The Individuals with Disabili-
ties Education Act (IDEA) Part C EI Program serves families 
of infants and toddlers with developmental delay or disability 

(IDEA, 2004). EI is based on a practice model of indirect ser-
vices with EI providers collaborating with parents to set goals 
and develop strategies (Raver & Childress, 2015). Evidence-
based EI practice guidelines are outlined in the Division for 
Early Childhood (DEC) Recommended Practices document 
(DEC, 2014). 

EI providers are a diverse group of professional and para-
professional providers with varying education levels and 
training (Hebbeler et al., 2007; Raver & Childress, 2015). 
Common EI services include: special instruction or child 
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development services; speech-language, occupational, and 
physical therapy; developmental monitoring; and service co-
ordination (Hebbeler et al., 2008). Current national data on 
characteristics of EI providers, such as training, race and eth-
nicity, and salaries, are not available (IDEA Infant & Toddler 
Coordinators Association, 2015; U.S. Department of Health 
and Human Services & U.S. Department of Education, 2016). 

Health care providers’ understanding of health literacy 
can help decrease the negative influence of low health litera-
cy to improve health outcomes and safety (Glick et al., 2019; 
Rothman et al., 2004; Yin et al., 2008). Unfortunately, health 
care providers have less than optimal understanding and use 
of health literacy practices (Cafiero, 2013; Coleman et al., 
2017; Lambert et al., 2014; Liang & Brach, 2017; Mackert 
et al., 2011). Office staff and administrators are another im-
portant group requiring health literacy training and skills in 
health care settings (Brega et al., 2015). Research is needed 
on the health literacy practices of EI providers, including key 
members of office staff and administrators. 

Current multidimensional health literacy definitions have 
moved beyond definitions focused on patients’ reading and 
numeracy skills and include characteristics of patients, health 
care providers, and health care systems (Sørensen & Pleasant, 
2017). The Calgary Charter on Health Literacy (Coleman et 
al., 2008) defines health literacy as: 

Health literacy allows the public and personnel working in 

all health-related contexts to find, understand, evaluate, commu-

nicate, and use information. Health literacy is the use of a wide 

range of skills that improve the ability of people to act on infor-

mation in order to live healthier lives. These skills include read-

ing, writing, listening, speaking, numeracy, and critical analysis, 

as well as communication and interaction skills (p. 1).

Health care providers’ health literacy skills, including EI 
providers, are clearly an integral component of the construct 
of health literacy. 

 The Health Literacy Questionnaire (HLQ) (Osborne et al., 
2013) was selected to measure health literacy in this study be-
cause the HLQ: assesses skills reflective of DEC recommended 
best practices; reflects contemporary health literacy defini-
tions; informs interventions to improve health literacy; and 
qualitative evidence lends support for HLQ use with EI pro-
viders (Leslie et al., 2020). One DEC recommended EI practice 
reflective of health literacy skills is the following: Practitioners 
provide the family with up-to-date, comprehensive and unbi-
ased information in a way that the family can understand and 
use to make informed choices and decisions. Successful imple-
mentation of this recommended practice could be facilitated 
by strong health literacy skills of EI providers. 

Research on health literacy profiles of health care profes-
sionals is lacking in the literature (Budhathoki et al., 2019; 
Lambert et al., 2014; Mullan et al., 2017), including EI provid-
ers (Leslie et al., 2019). To our knowledge, this is the first study 
to assess EI providers’ health literacy. Study objectives were 
to (1) determine health literacy profiles of EI providers; and 
(2) explore associations between EI providers’ health literacy 
levels and demographic variables.

METHODS 
Study Population and Sample

This cross-sectional study collected health literacy and de-
mographic data from employees at 10 EI centers across Mas-
sachusetts. A minimum sample size (n = 250) was determined 
using a sample size calculator (Qualtrics, 2019) with a confi-
dence level of 95% and population size of 715. To maintain 
anonymity of participants, data were not collected linking par-
ticipants to the EI center where the participant worked. 

Data Collection
An anonymous survey containing the HLQ and demo-

graphic questions was offered on paper and online (hosted 
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via REDCap) and data collection occurred October 2019 
to December 2019. Eligibility criteria included currently 
working in EI in Massachusetts, a job role that includes 
communicating with families, and being age 18 years or 
older. EI centers received a $50 gift card for participat-
ing. Human ethics approval was granted by the Part-
ners Healthcare institutional review board, protocol 
#2019P001040.

Measuring Health Literacy
The HLQ has demonstrated 

sound psychometric properties 
in multiple contexts (Hawkins 
et al., 2017; Maindal et al., 2016; 
Osborne et al., 2013). The 44 
HLQ items in nine scales mea-
sure distinct constructs of health 
literacy as displayed in Table 1. 
Cumulatively, the nine HLQ 
scale scores provide a health lit-
eracy profile to highlight areas 
of strengths and needs. Higher 
scores indicate a greater level 
of health literacy. Sociodemo-
graphic data collected included 
age, sex, race and ethnicity, pri-
mary language spoken at home, 
EI job role, education level, and 
years of EI work experience.

Statistical Analyses
Data were analyzed using 

SPSS (v.25) and statistical signif-
icance was set at <.05. Sociode-
mographic data were analyzed 
using descriptive statistics. Data 
analyses reflected recommenda-
tions of the HLQ data analysis 
guidelines (Dodson et al., 2014). 
Mean scale scores, standard de-
viations, and 95% confidence 
intervals were calculated for the 
nine scales overall and each sub-
group. One-way analyses of vari-
ance were performed to investi-
gate differences in HLQ scores 
and age group, education level, 
and EI job role. Tukey’s Honest 
Significant Difference post hocs 
were used for significant main 

effects. An independent t-test was used to determine if dif-
ferences in HLQ scores existed between years of EI work ex-
perience, and race and ethnicity groups. Differences between 
groups by gender were not calculated for gender or primary 
language due to small numbers. Males made up only 1.5% of 
participants in the sample (n = 5), and only 4% of respondents 
(n = 15) identified a language other than English as their pri-
mary language. Cohen’s d effect sizes (ES) were calculated to 

TABLE 1

Health Literacy Questionnaire Scales with Descriptions

Part 1
Prompt: How strongly do you disagree or agree with the following statements?
Answer options: Strongly disagree, Disagree, Agree, and Strongly agree
Scale 1. Feeling understood and supported by health care providersa

Four items that cover having at least one health care provider that a participant can trust for 
useful advice and help them understand information to make decisions about their health

Scale 2. Have sufficient information to manage healtha

Four items that cover feeling confident about having all the information a participant needs 
to manage their health and make health care decisions

Scale 3. Actively manage healtha

Five items that cover the ability to recognize the importance of and ability to take 
responsibility for a participant’s own health using proactive approaches

Scale 4. Have social support for healtha

Five items that cover the availability of a social system to provide a participant with the 
support they need for their health

Scale 5. Appraisal of health informationa

Five items that cover the participant’s ability to identify good information sources and to 
resolve conflicting information by themselves or with the help of others

Part 2
Prompt: How easy or difficult are the following tasks for you to do now? 
Answer options: Cannot do or always difficult, Usually difficult, Sometimes difficult, Usually easy, 
and Always easy
Scale 6. Ability to actively engage with health care providersa

Five items that cover the participant’s ability to proactively engage with health care providers 
when needed for their health

Scale 7. Navigating the health care systema

Six items that cover the ability to find out about health services and support that the 
participant may need for their health

Scale 8. Ability to find good health informationa

Five items that cover the ability to use a diverse range of resources to find information and 
stay up to date

Scale 9. Understand health information to know what to doa

Five items that cover the ability to understand written information in relation to a participant’s 
health and complete forms as necessary

     
aScale characteristics from Budhathoki et al., 2019.
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assess mean differences between 
groups using an online social 
sciences calculator. Cohen’s rec-
ommendations for interpreta-
tion of ES were used: “small” 
ES if 0.20 <d <0.50; “medium” 
ES if 0.50 < d < 0.80; and “large” 
ES if d >0.80 (Cohen, 1977). To 
explore potential interactions, 
associations between inde-
pendent variables and mul-
tivariate analyses of variance 
(MANOVAs) were performed 
to further explore whether 
there were significant differ-
ences between groups for the 
variables of age, education, and 
years of EI work experience, 
along with job role. Roy’s Larg-
est Root multivariate outcome 
was used based on having in-
dependent variables with three 
groups and unequal group 
sample sizes (Field, 2013).       

With 9 outcomes, and 5 cat-
egorical variables, 2 of which 
are binary and 3 of which are 
trichotomous, there were 72 
hypothesis tests, resulting in 
72 p-values. Robust standard 
errors were used. To correct 
for multiple comparisons, the 
sharpened False Discover Rate 
(FDR) q-value method was used (Benjamini et al., 2006). 
The FDR is the expected proportion of rejections that are 
type I errors (false rejections). Although respondents were 
clustered in 10 sites, cluster identifiers were not collected 
due to privacy considerations, and hence we were unable 
to account for clustering explicitly. However, before the 
multiple-group correction, Huber-White robust standard 
error, instead of regular standard error, was calculated and 
the correction was performed on p values calculated from 
these standard errors.

RESULTS
Overall, 376 completed surveys were returned with a 

response rate of 52.6%. Demographic data are presented in 
Table 2. Participants were predominantly women (92.6%, 
n = 348), White (85.4%, n = 321), had a mean age of 43.1 

years (SD 12.9) ranging from age 20 to 74 years, and re-
ported English as their primary language (89.6%, n = 337).  

Mean scores with standard deviations and 95% con-
fidence intervals for the nine HLQ scales are displayed 
in Table 3. Overall, scores were broadly dispersed across 
response options with minimal floor or ceiling effects and 
scores clustering toward the high end of the scale as illus-
trated in Figure 1.

In HLQ Part 1, Scales 1-5, highest scores were on Scale 
1 Feeling understood and supported by healthcare provid-
ers, and lowest on Scale 5 Appraisal of health information. 
For HLQ Part 2, Scales 6-9, highest scores were on Scale 
9 Understand health information to know what to do, and 
lowest scores on Scale 7 Navigating the health care system.  

Associations and ES between HLQ scores and sociode-
mographic characteristics are shown in Table A. Small ES 

TABLE 2 

Demographic Data for Total Sample (N = 376)

Characteristic n (%)
Total Missing Data, 

n (%)
Sex
    Female
    Male

348 (92.6)
5 (1.3)

23 (6.1)

Age (years)
    <36
    36-50
    >50

121 (32.2)
103 (27.4)
112 (29.8)

40 (10.6)

Education level
    High school and associate’s degree
    Bachelor’s degree
    Master’s degree or Doctoral degree

19 (5.1)
114 (30.3)
222 (59)

21 (5.6)

Years of early intervention work experience
    <1-10
    >10

198 (52.7)
150 (39.9)

28 (7.4)

Race
    White
    Hispanic or Latino, Black or African American,    
    Asian, Native American or Alaska Native, Native  
    Hawaiian or other Pacific Islander; two or more  
    races

321 (85.4)
30 (8) 25 (6.6)

Primary language
    English
    Chinese, Hebrew, Russian, Spanish, Tamil,  
    and Toisanese

337 (89.6)
15 (4)

24 (6.4)

Early intervention job role
    Developmental specialist and teaching assistant
    Administrative
    Licensed providers

118 (31.4)
33 (8.8)

192 (51.1)

33 (8.8)
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were found for age groups with participants older than 
age 50 years scoring higher on 7 of 9 scales versus the two 
younger age groups. The youngest age group of partici-
pants younger than age 36 years scored higher on Scale 4 
Have social support for health with a small ES difference 
than the two older age groupings.

Differences between groups of education level had 
small ES (Scales 2, 4, 6, 7, 8, 9) and medium ES (Scales 6, 7 
,8) with higher HLQ scores for the group with the highest 
education level, a masters or doctoral degree, compared to 
lower education level groups across all nine scales. There 
were no significant differences found between groups by 
race (p values ranged from 0.50 to 0.94). 

Small ES between groups based on years of EI work 
experience were found on Scales 1, 2, 5, 6, and 9 with 
participants with greater than 10 years of EI work experi-
ence scoring higher than those with 10 years or fewer of 
EI work experience on eight of the nine scales. Similarly 
to the youngest group based on age, participants with 10 
years or less of work experience scored higher than par-
ticipants with greater than 10 years of work experience 
only on Scale 4 Having social support for health.

Lastly, small ES were found across groups of EI job 
roles across all nine scales, and medium ES were found 
on Scales 2, 5 and 8. The job role group of licensed health 
care providers scored highest across all nine scales com-

pared to the two groups of 
administrative role and de-
velopmental specialists and 
teaching assistants.

Statistically significant in-
teraction effects associations 
were found on the combined 
nine HLQ scale scores (de-
pendent variables) for EI job 
role, education level, age, and 
years of EI experience (inde-
pendent variables) based on 
the three MANOVAs: (1) EI 
job role and education level, 
F(9, 326) = 4.422, p < .001; Roy’s 
Largest Root = .122; (2) EI job 
role and age, F(9, 307) = 2.534, 
p = .008; Roy’s Largest Root = .074; 
and (3) EI job role and years 
of EI experience, F(9, 323) 
= 2.773, p = .004; Roy’s Largest 
Root = .077. However, when 
MANOVAs were computed 

for the nine HLQ Scales individually, only two scales had 
significant associations interaction effects. An interac-
tion association of between job role and education level 
was significant for Scale 2 Having sufficient information 
(p = .001) and Scale 5 Critical appraisal (p < .001). All oth-
er interactions associations were not significant (p > .05).   

DISCUSSION
To our knowledge, this is the first study investigating health 

literacy profiles of EI providers, and the first using the HLQ 
with practicing health care providers rather than patients, the 
general public, or health professions students. Small to me-
dium differences were found across sub-groups. Subgroups 
with somewhat higher health literacy scores compared to 
their counterparts were older in age, had a higher level of edu-
cation, had more years of experience working in EI, or held a 
job role requiring licensure to practice in health care. 

Higher levels of health literacy might be anticipated in 
practicing healthcare providers compared to future health 
care providers. However, when comparing overall HLQ scale 
scores (Table 3) to scale scores of Australian health care 
professions students, students had higher mean scores on 
7 of 9 HLQ scales (Mullan et al., 2017). Although this may 
reflect different health literacy training for current students 
compared to what our participants received in college, lim-
ited evidence on health literacy curricula in higher education 

TABLE 3

Health Literacy Questionnaire Scores for Overall Sample

Health Literacy Questionnaire Scalea M (SD) [95% CI]

Score range  
(1, lowest – 4, highest)

Part 1
    1. Feeling understood and supported by health care providers
    2. Have sufficient information to manage health
    3. Actively manage health
    4. Have social support for health
    5. Appraisal of health information

3.27 (0.55) 
3.10 (0.49) 
3.09 (0.52) 
3.23 (0.49) 
2.99 (0.50) 

[3.22, 3.33]
[3.03, 3.14]
[3.03, 3.14]
[3.18, 3.28]
[2.93, 3.04]

Score range  
(1, lowest – 5, highest)

Part 2
    6. Ability to actively engage with health care providers
    7. Navigating the healthcare system
    8. Ability to find good health information
    9. Understand health information to know what to do

3.93 (0.57) 
3.83 (0.58) 
4.03 (0.50) 
4.19 (0.50) 

[3.87, 3.99]
[3.77, 3.89]
[3.98, 4.08]
[4.14, 4.24]

Note. CI = confidence interval; SD = standard deviation. 
aAll 9 scales: n = 365 [AQ1: Is 365 the total number? If so, n should be N.] (97.1%), missing data n = 11 (2.9%).
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medical programs suggests insufficient health literacy training 
(Coleman et al., 2016).  

Highest scores were demonstrated on Scale 1 Feeling un-
derstood and supported by health care providers and Scale 9 
Understand health information to know what to do. Higher 
scores for Scale 1 may be related to participants being health 
care providers working in the interdisciplinary EI setting, 
resulting in increased confidence in feeling understood and 
supported by providers. Higher scores on Scale 9, related to 
understanding written health information, may reflect EI pro-
viders’ job responsibilities, such as reviewing health informa-
tion to plan EI services (DEC, 2014).  

Conversely, the sample yielded the lowest scores on Scale 
5 Appraisal of health information and Scale 7 Navigating the 
health care system. These two scales reflect critically important 
skills in which one might expect early intervention provid-
ers to be proficient. Unfortunately, evidence suggests the EI 
workforce receives little preprofessional preparation or pro-
fessional development focused on skills outlined in the DEC 
recommended practices (Campbell et al., 2009), which may 
be related to health literacy skills. 

Lower scores on Scale 5 Appraisal of health informa-
tion are consistent with published findings of health care 

students’ (Mullan et al., 2017) and providers’ limita-
tions related to finding and appraising health informa-
tion (Ebenezer, 2015; Sadeghi-Bazargani et al., 2014). If 
EI providers’ abilities to confidently find and evaluate 
health information to ensure evidence-based practice is 
lacking, then training in this research skill is needed. This 
is a key finding of the present study. Developers of the 
HLQ suggested Scale 5 may be one of the more difficult 
scales, which may contribute to our findings (Osborne et 
al., 2013). 

Older adult participants (>50 years of age) scored 
higher than the two younger age groups on 7 of the 9 
scales. Perhaps older EI providers in our sample report-
ed more confidence in their health literacy skills due to 
increased years of experience in the health care system. 
Interestingly, the youngest age group (< 36 years) scored 
highest on Scale 4 Have social support for health with a 
small ES difference among the three age groupings. The 
younger group reporting more social supports related to 
health compared to older EI providers may be related to 
higher rates of social media use by younger age groups 
(Pew Research Center, 2018) to support connection to 
friends and family when dealing with health issues.

Figure 1. Health Literacy Questionnaire (HLQ) score distribution across response options for the 9 HLQ Scales. 
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Participants in the highest education level group had 
higher HLQ scores across all nine scales compared to the 
two other groups with small and medium ES. Although this 
finding may seem evident and is supported in the literature 
(Beauchamp et al., 2015; Bo et al., 2014; Kutner et al., 2006; 
Paasche-Orlow et al., 2005), the literature also supports the 
recommendation that education level alone is not an accu-
rate proxy for health literacy (Buchbinder et al., 2006; Ev-
ans et al., 2019). In this study, for Scale 2 Having sufficient 
information and Scale 5 Critical appraisal, participants in 
the highest education group had the highest HLQ scores 
regardless of their job role. Therefore, participants on these 
two scales with any job role had similarly high HLQ scores 
as long as they were in the highest education group with a 
masters or doctoral degree. Additionally, if participants on 
these two scales were in the lowest education group, job role 
was important and licensed providers scored higher than 
the other two job role groups.

Participants with greater than ten years of EI work ex-
perience scored higher on 8 of 9 scales than those with less 
EI work experience. This may reflect that respondents with 
more years of experience have gained health literacy skills 
over time spent working with families or through profes-
sional development. Similarly to the youngest age group, 
participants with 10 years or less of work experience scored 
higher than participants with more than 10 years of EI work 
experience only on Scale 4 Having social support for health. 

Lastly, the job role group of licensed healthcare providers 
scored highest across all nine scales relative to all other job 
role groups with small and medium ES. Multivariate analy-
ses examining the interaction association of job role with the 
other independent variables found that this interaction as-
sociation was only significant for two scales and only when 
considered with education level. Licensed providers scored 
higher than other job role groups even when they had simi-
larly lower education levels, and job role did not matter for 
only the highest level of education group. These findings may 
reflect the education required to be a licensed health care 
provider, which could provide some health literacy training 
compared to education received by participants working as 
developmental specialists or in administrative EI roles. Un-
fortunately, the literature related to health literacy training 
at the college level suggests students in health professions 
schools are not being adequately trained in health literacy 
(Brown et al., 2004; Cormier & Kotrlik, 2009).

STUDY LIMITATIONS
Participants in the current study were not diverse demo-

graphically by gender or race, which is a limitation, although 

it appears to approximate the demographic makeup of EI 
providers reported in the literature (Hebbeler et al., 2007). As 
a first step in using the HLQ in the EI setting, generalizability 
may be limited. As with any self-report instrument, partici-
pants may have responded to the survey in a way that does 
not accurately represent their true health literacy profiles. To 
maximize anonymity of participants, data was not collected 
to identify which of the 10 EI centers each participant worked 
at, so any effect of clustering of the data collected by site was 
not able to be calculated. Lastly, it may be possible that partic-
ipants who responded to the study invitation to complete the 
survey might be different from those who did not. Overall, 
the HLQ was an effective and easy way to measure health lit-
eracy, providing clear useful data on specific skills and areas 
of strength to be capitalized on, and some weaknesses that 
can be targeted for improvement. 

CONCLUSION
To competently implement EI services in line with the 

DEC Recommended Practices, manage their own health, and 
meet the needs of parents with low health literacy who are 
caring for infants and toddlers with developmental delays 
and disabilities, a strong health literacy profile is required for 
EI providers. This study represents a first step in understand-
ing the health literacy levels of EI providers, and all groups of 
participants in this study demonstrated some gaps in health 
literacy competency across the HLQ items. Based on these 
findings, and the literature in other healthcare settings yield-
ing findings of low healthcare provider health literacy knowl-
edge (Coleman et al., 2017; Coleman, 2011), professional de-
velopment for EI providers to improve health literacy skills 
is recommended. Further research to assess the relationship 
among improved EI providers’ health literacy profiles, care-
giver satisfaction, and health outcomes of children enrolled 
in EI is also needed.
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TABLE A 

Associations between HLQ Scores and Demographic Characteristics 

 Scale 1:  

Feel  

supported 

by HCPs 

 Scale 2: 

Have 

sufficient 

information  

 Scale 3:  

Actively 

manage 

health 

 Scale 4: 

Have social 

support for 

health 

 Scale 5:  

Appraisal of 

health 

information 

 

M (SD) Effect size M (SD) Effect size M (SD) Effect size M (SD) Effect size M (SD) Effect size 

Age                           < 36 yrs 

 

36-50 yrs 

 

>50 yrs 

 

p-value (ANOVA) 

3.19 (0.57) 

n = 121 

3.24 (0.49) 

n = 102 

3.42 (0.54) 

n = 110 

p = 0.01 

1 & 2 

    0.094 

1 & 3 

    0.414 S* 

2 & 3 

    0.349 S 

3.02 (0.52) 

n = 121 

3.13 (0.45) 

n = 102 

3.18 (0.49) 

n = 110 

p = 0.04 

1 & 2 

    0.226 S 

1 & 3 

    0.317 S* 

2 & 3 

    0.106 

3.09 (0.47) 

n = 121 

2.97 (0.56) 

n = 102 

3.17 (0.53) 

n = 110 

p = 0.03 

1 & 2 

    0.232 2 

1 & 3 

    0.160 

2 & 3 

    0.367 S* 

3.35 (0.43) 

n = 121 

3.18 (0.51) 

n = 102 

3.18 (0.53) 

n = 110 

p = 0.01 

1 & 2 

    0.360 S* 

1 & 3 

    0.352 S* 

2 & 3 

    0.00 

2.90 (0.50) 

n = 121 

3.00 (0.48) 

n = 102 

3.05 (0.52) 

n = 110 

p = 0.07 

1 & 2 

    0.204 S 

1 & 3 

    0.294 S 

2 & 3 

    0.100 

Education level   HS or AD 

 

BD 

 

MD or DD 

 

p-value (ANOVA) 

3.20 (0.68) 

n = 19 

3.26 (0.53) 

n = 112 

3.29 (0.55) 

n = 221 

p = 0.74 

1 & 2 

    0.098 

1 & 3 

    0.146 

2 & 3 

    0.056 

2.89 (0.64) 

n = 19 

3.08 (0.49) 

n = 112 

3.14 (0.47) 

n = 221 

p = 0.08 

1 & 2 

    0.333 S 

1 & 3 

    0.445 S 

2 & 3 

    0.125 

3.06 (0.53) 

n = 19 

3.04 (0.50) 

n = 112 

3.11 (0.54) 

n = 221 

p = 0.54 

1 & 2 

    0.039 

1 & 3 

    0.093 

2 & 3 

    0.135 

3.12 (0.47) 

n = 19 

3.18 (0.45) 

n = 112 

3.27 (0.51) 

n = 221 

p = 0.15 

1 & 2 

    0.130 

1 & 3 

    0.306 S 

2 & 3 

    0.187 

2.92 (0.63) 

n = 19 

2.96 (0.58) 

n = 112 

3.00 (0.46) 

n = 221 

p = 0.65 

1 & 2 

    0.066 

1 & 3 

    0.145 

2 & 3 

    0.076 

Yrs of EI Experience <1-10 

 

>10 

 

p-value (independent t-test) 

3.22 (0.56) 

n = 197 

3.35 (0.53) 

n = 148 

p = 0.03 

1 & 2 

    0.238 S 

 

3.07 (0.50) 

n = 197 

3.17 (0.48) 

n = 148 

p = 0.07 

1 & 2 

    0.204 S 

 

3.08 (0.53) 

n = 197 

3.11 (0.52) 

n = 148 

p = 0.56 

1 & 2 

    0.057 

 

3.27 (0.47) 

n = 197 

3.20 (0.52) 

n = 148 

p = 0.18 

1 & 2 

    0.141 

 

2.94 (0.50) 

n = 197 

3.05 (0.52) 

n = 148 

p = 0.06 

1 & 2 

    0.216 S 

 

Race                            White 

 
Hispanic or Latino, Black or African 

American,    
    Asian, Native American or Alaska 

Native, Native  

    Hawaiian or other Pacific 
Islander; two or more races 

p-value (independent t-test) 

3.29 (0.53) 

n = 318 

3.23 (0.55) 

n = 30 

 

 

 

p = 0.50 

1 & 2 

   0.111 

 

3.12 (0.49) 

n = 318 

3.11 (0.45) 

n = 30 

 

 

 

p = 0.94 

1 & 2 

   0.021 

 

3.09 (0.52) 

n = 318 

3.04 (0.47) 

n = 30 

 

 

 

p = 0.59 

1 & 2 

   0.101 

 

3.24 (0.48) 

n = 318 

3.30 (0.49) 

n = 30 

 

 

 

p = 0.52 

1 & 2 

   0.124 

 

2.99 (0.51) 

n = 318 

3.01 (0.45) 

n = 30 

 

 

 

p = 0.82 

1 & 2 

   0.042 

 

EI job role           DS & TA 

 

Administrative 

 

3.21 (0.49) 

n = 118 

3.27 (0.56) 

n = 33 

1 & 2 

   0.114 

1 & 3 

   0.230 S 

3.01 (0.46) 

n = 118 

2.95 (0.50) 

n = 33 

1 & 2 

   0.125 

1 & 3 

   0.421 S* 

2.99 (0.44) 

n = 118 

2.99 (0.58) 

n = 33 

1 & 2 

   0.000 

1 & 3 

   0.390 S* 

3.19 (0.47) 

n = 118 

3.11 (0.44) 

n = 33 

1 & 2 

   0.176 

1 & 3 

   0.232 S 

2.83 (0.51) 

n = 118 

2.93 (0.57) 

n = 33 

1 & 2 

   0.185 

1 & 3 

   0.571 M** 



Licensed Providers 

 

p-value (ANOVA) 

3.33 (0.55) 

n = 189 

p = 0.18 

2 & 3 

   0.108 

3.21 (0.49) 

n = 189 

p < 0.01 

2 & 3 

   0.525 M* 

3.18 (0.53) 

n = 189 

p < 0.01 

2 & 3 

   0.342 S 

3.30 (0.48) 

n = 189 

p = 0.04 

2 & 3 

   0.413 S 

3.11 (0.47) 

n = 189 

p < 0.01 

2 & 3 

   0.345 S 

 Scale 6: 

Actively 

engage with 

HCPs 

 Scale 7:  

Navigating 

healthcare 

system 

 Scale 8:  

Ability to find 

good health 

information 

 Scale 9:  

Understand 

health 

information  

 

M (SD) Effect Size M (SD) Effect Size M (SD) Effect Size M (SD) Effect Size 

Age                           < 36 yrs 

 

36-50 yrs 

 

>50 yrs 

 

p-value (ANOVA) 

3.87 (0.62) 

n = 121 

3.94 (0.53) 

n = 103 

4.01 (0.55) 

n = 111 

p = 0.20 

1 & 2 

    0.121 

1 & 3 

    0.239 S 

2 & 3 

    0.130 

3.78 (0.64) 

n = 121 

3.86 (0.58) 

n = 103 

3.88 (0.51) 

n = 111 

p = 0.43 

1 & 2 

    0.131 

1 & 3 

    0.173 

2 & 3 

    0.037 

3.98 (0.55) 

n = 121 

4.06 (0.52) 

n = 103 

4.05 (0.44) 

n = 111 

p = 0.40 

1 & 2 

    0.149 

1 & 3 

    0.141 

2 & 3 

    0.021 

4.11 (0.57) 

n = 121 

4.21 (0.45) 

n = 103 

4.26 (0.47) 

n = 111 

p = 0.08 

1 & 2 

    0.195 

1 & 3 

    0.287 S 

2 & 3 

    0.109 

Education level   HS or AD 

 

BD 

 

MD or DD 

 

p-value (ANOVA) 

3.72 (0.52) 

n = 19 

3.85 (0.57) 

n = 114 

4.00 (0.56) 

n = 221 

p = 0.02 

1 & 2 

    0.238 S 

1 & 3 

    0.518 M 

2 & 3 

    0.265 S 

3.62 (0.51) 

n = 19 

3.75 (0.62) 

n = 114 

3.90 (0.57) 

n = 221 

p = 0.03 

1 & 2 

    0.229 S 

1 & 3 

    0.518 M 

2 & 3 

    0.252 S 

3.74 (0.48) 

n = 19 

3.99 (0.56) 

n = 114 

4.08 (0.46) 

n = 221 

p = 0.01 

1 & 2 

    0.479 S 

1 & 3 

    0.723 M* 

2 & 3 

    0.176 

4.05 (0.60) 

n = 19 

4.15 (0.52) 

n = 114 

4.22 (0.49) 

n = 221 

p = 0.19 

1 & 2 

    0.178 

1 & 3 

    0.310 S 

2 & 3 

    0.139 

Yrs of EI experience <1-10 

 

>10 

 

p-value (independent t-test) 

3.88 (0.60) 

n = 198 

4.01 (0.51) 

n = 149 

p = 0.04 

1 & 2 

    0.233 S 

 

3.79 (0.62) 

n = 198 

3.90 (0.52) 

n = 149 

p = 0.08 

1 & 2 

    0.192 

 

4.02 (0.53) 

n = 198 

4.06 (0.47) 

n = 149 

p = 0.48 

1 & 2 

    0.080 

 

4.14 (0.53) 

n = 198 

4.26 (0.46) 

n = 149 

p = 0.03 

1 & 2 

    0.242 S 

 

Race     White, non-Hispanic 

 
Hispanic or Latino, Black or African 

American,    

    Asian, Native American or Alaska 
Native, Native  

    Hawaiian or other Pacific 

Islander; two or more races 

 

p-value (independent t-test) 

3.94 (0.57) 

n = 320 

3.88 (0.58) 

n = 30 

 

 

 

 

p = 0.57 

1 & 2 

    0.104 

 

3.83 (0.59) 

n = 320 

3.87 (0.54) 

n = 30 

 

 

 

 

p = 0.73 

1 & 2 

    0.071 

 

4.04 (0.49) 

n = 320 

3.99 (0.55) 

n = 30 

 

 

 

 

p = 0.60 

1 & 2 

    0.096 

 

4.20 (0.49) 

n = 320 

4.15 (0.53) 

n = 30 

 

 

 

 

p = 0.56 

1 & 2 

    0.098 

 

EI job role          DS & TA 

 

3.83 (0.56) 

n = 118 

1 & 2 

    0.039 

3.75 (0.54) 

n = 118 

1 & 2 

    0.036 

3.87 (0.54) 

n = 118 

1 & 2 

    0.122 

4.05 (0.52) 

n = 118 

1 & 2 

    0.147 



 

HCP: ealth care provider. HS: high school degree. AD: associate degree. BD: bachelor’s degree. MD: master’s degree. DD: doctoral degree. DS: developmental 

specialist. TA: teaching assistant. * p< 0.05, ** p < 0.001. Effect size (ES) calculated using Cohen’s d for standardized difference in means. Interpretation of ES: “small” 

ES >0.20-0.50 SD, “medium” ES approximately 0.50-0.80 SD, and “large” ES >0.80 SD. Notes: S Small effect size, M Medium effect size, L Large effect size 

Administrative 

 

Licensed Providers 

 

p-value (ANOVA) 

3.85 (0.45) 

n = 33 

4.01 (0.57) 

n = 191 

p = 0.01 

1 & 3 

    0.319 S* 

2 & 3 

    0.312 S 

3.73 (0.58) 

n = 33 

3.91 (0.59) 

n = 191 

p = 0.04 

1 & 3 

    0.283 S 

2 & 3 

    0.308 S 

3.93 (0.44) 

n = 33 

4.15 (0.45) 

n = 191 

p < 0.01 

1 & 3 

    0.563 M** 

2 & 3 

    0.494 S 

4.12 (0.43) 

n = 33 

4.29 (0.49) 

n = 191 

p < 0.01 

1 & 3 

    0.475 S** 

2 & 3 

    0.369 S 




