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Abstract
Background Increased internet use for health information in the United States enhances interactions with 
healthcare professionals, but its effects on healthcare utilization and care quality are still being investigated. We 
explored the association between internet use for health information, patient-centered communication (PCC), and 
sociodemographic factors on the likelihood of visiting a health care provider and quality of care. We also examined if 
PCC mediates this association.

Methods We conducted a secondary data analysis using the National Cancer Center Institutes (NCI) Health 
Information National Trends Survey (HINTS) 2018–2020. Multinomial logistic regression and path analyses assessed 
variable interrelationships and mediating effects.

Results Individuals using the internet for health information for themselves were 2.40 times more likely (P < .001) 
to have frequent provider visits and 1.18 times more likely (P < .022) to rate their care as very good/good compared 
to excellent, compared to those who did not use the internet for health information for themselves. In contrast, 
individuals using the internet for discussion with their providers were 2.05 times more likely (P < .001) to have 
increased visits, and they were 40% less likely (P < .001) to rate their care as fair/poor compared to excellent, relative 
to those who did not use the internet for discussions. Path analysis indicated that individuals using the internet for 
health information for themselves may negatively impact PCC, resulting in lower quality ratings, while those who use 
the internet for discussions with healthcare providers had a positive effect on PCC, leading to higher care ratings.

Conclusion This study enhances our understanding of how PCC and internet use for health information impact US 
healthcare. Using the internet for provider discussions positively impacts perceived care quality, highlighting PCC’s 
vital role.
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Background
In the United States, there is an increasing focus on using 
the internet for health information, health service utili-
zation, and care quality. People frequently utilize search 
engines to learn about symptoms, illnesses, and available 
treatments. They might read blogs, articles, and reliable 
health websites to educate themselves. Common search 
topics include diet and nutrition, exercise, certain dis-
eases, mental health concerns, and sexual health [1].

It is critical to comprehend how the growing availabil-
ity of internet use for health information affects health 
services and the standard of care. A sizable section of 
Americans—between 69.8% and 81.5%—have looked up 
health or medical-related information online, with 68.9% 
citing the internet as their primary source [2].

A literature review identified the behavioral pat-
terns in internet use for health information seeking and 
its beneficial effects on health behavior. It emphasizes 
that a sizable majority of consumers of health informa-
tion think that internet resources significantly influence 
their decision-making regarding their health and general 
maintenance of health. Furthermore, it highlights that 
regular use of online health resources is associated with 
improved adherence to medical advice [3].

The internet can affect patients’ knowledge, compe-
tence, and involvement in health decision-making strate-
gies, which has implications for the use of health services 
[4]. Through the accessibility of information, people can 
take preventative measures to maintain their health, 
investigate symptoms and treatment choices, and make 
informed decisions about their health [5]. Furthermore, 
well-informed patients are more likely to ask questions, 
participate actively in creating individualized treatment 
plans, and have meaningful conversations with health-
care professionals [1, 6, 7].

Studies indicate a connection between accessing 
healthcare services and health information online. 
Recent research suggests that individuals who use 
healthcare services and seek health information online 
are more likely to engage with medical professionals [8, 
9]. Furthermore, people with access to the internet are 
more likely to use healthcare services for early detection 
and preventive care, which can lead to better health out-
comes [10]. Although using the internet gives patients 
more power, it can also create problems for the relation-
ship between the patient and the provider. For example, 
patients may start to doubt medical advice after reading 
it online [11].

Regarding search patterns and accessibility, using smart 
devices, such as smartphones and tablets, for seeking 
health information is increasingly prevalent, with impli-
cations for medical decision-making and health behav-
ior. People use mobile devices to look up health-related 
information, view medical records, and have virtual 

consultations with medical experts [12]. Furthermore, 
the use of mobile devices to search for health information 
is not limited to any particular demographic, as it is seen 
in a range of age groups and socioeconomic backgrounds 
[9]. The increasing prevalence of using mobile devices to 
look up health-related information highlights the need 
to comprehend how this behavior affects healthcare out-
comes and decision-making.

A vital aspect affecting health service utilization 
and quality of care is the patient and provider relation-
ship, commonly called patient-centered communication 
(PCC). PCC emphasizes a cooperative approach between 
healthcare providers and patients, which has become 
crucial in healthcare delivery. Clear communication from 
healthcare providers improves patients’ understanding of 
their health conditions and treatments [13]. In addition, 
studies show a strong association between effective com-
munication and improved patient satisfaction [14].

Although there is no direct, relevant theory spe-
cifically addressing Patient-Centered Communication 
(PCC), the Technology Acceptance Model (TAM) helps 
in understanding how patients’ views of internet health 
information’s usefulness and ease of use affect their adop-
tion, with PCC mediating this by personalizing support, 
boosting engagement, and improving healthcare utiliza-
tion and quality through tailored care and trust-building 
[15].

Furthermore, substantial evidence suggests that PCC 
can act as a mediator between internet use for health 
information, healthcare utilization, and quality of care. 
Internet use improves PCC by empowering patients, 
resulting in informed discussions and collaborative deci-
sion-making [16–18]. This, in turn, has a positive impact 
on healthcare utilization and quality of care by increasing 
mutual understanding, patient involvement, and satisfac-
tion levels [19–24]. Thus, PCC plays an important role in 
transforming internet-based health information into bet-
ter healthcare outcomes.

Empirical studies further support PCC as a mediator 
linking access to care, e-health use, and patient experi-
ences with improved health outcomes and healthcare 
quality [25–27].

This study describes the interrelationships among 
internet use for health information, perceived patient-
centered communication (PCC), and the likelihood of 
visiting a health care provider and quality of care. Inter-
net use for health information is assessed through three 
variables: searching for health information online, using 
a smart device to manage or treat a health condition, and 
using a smart device to have discussions with health-
care providers. These variables offer a comprehensive 
perspective on how individuals engage with healthcare 
technologies and their potential impact on healthcare 
utilization and quality of care.
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Internet health information sources aim to educate and 
empower patients by offering easily available, reputable 
content that encourages informed decision-making, and 
better patient-provider communication [28, 29]. There-
fore, we hypothesized that increasing internet use for 
health information is associated with a higher chance of 
healthcare visits and improved perceived quality of treat-
ment, as mediated by patient-centered communication 
(PCC).

This study further assesses whether perceived patient-
centered communication mediates the relationship 
between internet use for health information, visits to a 
health care provider, and quality of care.

Methods
Data source
Data from the study came from the National Cancer 
Center Institutes (NCI) Health Information National 
Trends Survey (HINTS) 2018 to 2020; three iterations 
of the nationally representative survey were designed to 
assess changes in health communication and how indi-
viduals use different communication channels such as 
the internet to obtain health information for themselves 
or others. Since 2003, HINTS has tracked changes in the 
American public use of cancer-related and health-related 
information. The sampling frame consisted of a database 
of addresses used by Marketing Systems Group (MSG) to 
provide random samples of addresses for national rep-
resentation. HINTS employs weighted data to ensure 
that the results are representative of the U.S. population, 
accounting for nonresponse and other biases. The sample 
design consisted of a single-mode mail survey for respon-
dent selection using the Next Birthday Method; reports 
on the conceptual framework of HINTS and other sam-
pling designs are published on the NCI website and other 
sources [30].

Data for HINTS 2018 was collected from January 
26 to May 2, 2018. Data for HINTS 2019 was collected 
from January 22nd to April 30 th, 2019. Data for HINTS 
2020 was collected from February to June 2020. During 
a household screening, one adult (age 18 or older) was 
chosen from each family to participate in the survey. The 
response rates for each iteration are as follows: HINTS 
2018 33%, HINTS 2019 30%, and HINTS 2020 37%. A 
final sampling weight and 50 replicate sampling weights 
were assigned to every sampled adult who responded. 
Complete interviews were conducted with 3,504 adults 
for HINTS 2018, 5247 adults for HINTS 2019, and 3,865 
adults for HINTS 2020.

HINTS surveys use specific procedures to manage 
the possibility of duplicate responses from participants, 
such as sampling only one adult per household and using 
imputation techniques to combine multiple responses. 
Furthermore, weighting adjustments are used to ensure 

that the final data is representative and accurate despite 
any non-response or coverage errors [31].

Measures
Outcomes
Respondents were asked to measure the frequency of 
provider visits, ‘In the past 12 months, not counting 
times you went to an emergency room, how many times 
did you go to a doctor, nurse, or other health professional 
to get care for yourself?’ (none, one time, two times, 
three times, four times, 5 to 9 times, ten or more times). 
Responses were recategorized into three categories 
(none, 1–3 times, and four or more times). To measure 
quality of care, respondents were asked, ‘Overall, how 
would you rate the quality of health care you received in 
the past 12 months?’ (excellent, very good, good, fair, or 
poor). These were recategorized as (excellent, very good/
good, and fair/poor).

The decision to recategorize certain variables was made 
to prevent having small case numbers in specific catego-
ries while still capturing the variance of the variables and 
improving the interpretability of the results. We recat-
egorized provider visit frequency into three groups—
none, moderate, and high—to better reflect healthcare 
utilization levels. Similarly, quality of care responses were 
grouped to clarify patient perceptions by combining con-
ceptually similar positive ratings while preserving dis-
tinctions from lower ones.

Additionally, this approach was intended to facilitate 
comparisons with previous studies in the field [32–34].

Independent variables
Internet use for health information Three questions 
were used in this study. During the last 12 months (1), 
whether respondents have used a computer, smartphone, 
or other internet means to look for health or medical 
information for themselves (yes/no) (2) if a smartphone 
or tablet has helped them decide how to treat an illness 
or condition (yes/no) and (3) if their tablet or smartphone 
enabled them in discussions with their health care pro-
vider (yes/no). For brevity, we will refer to these three 
variables as internet use for health information for them-
selves, internet use for health decisions, and internet use 
for discussions with healthcare providers, respectively.

Mediator
The mediator of this study is patient-centered commu-
nication (PCC). A composite score was created by sum-
ming responses to questions about how often doctors, 
nurses, or other health care professionals (1) gave you 
the chance to ask all the health-related questions you had 
(2), gave the attention needed for your feelings, and emo-
tions (3) involved you in health care decisions as much as 
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you wanted (4), made sure that you understood the infor-
mation needed to take care of your health (5) explained 
things in a way that you could understand (6) spent 
enough time with you (7) helped you deal with feelings 
of uncertainty. Response options were recoded so that 
a higher number would indicate more positive patient-
centered communication (i.e., 1 = never, 2 = sometimes, 
3 = usually, and 4 = always). The minimum and maxi-
mum patient-centered composite scores were 7 and 28, 
respectively.

This PCC scale has been evaluated for the general US 
adult population including measures of reliability and 
validity [35]. These survey questions and composite 
scores have been used by several other studies to mea-
sure patient-centered communication [36–38].

Other covariates
Age was divided into five categories: 18–34, 35–49, 
50–64, 65–74, and 75+. Gender was classified as male 
or female. Race/ethnicity was classified as White, Black, 
Hispanic, or Asia. Education was assessed through four 
levels: less than high school, high school graduate, some 
college, and college graduate. Combined household 
income was categorized into brackets ranging from less 
than $20,000 to $75,000 or more. Chronic health condi-
tions were classified as either none or one or more con-
ditions present. Self-rated health was assessed using 
categories of excellent/very good, good, and fair/poor. 
Finally, we examined whether individuals had a regu-
lar provider they see most often (yes/no), as continuity 
of care influences both visit frequency and care quality. 
These variables were included in this study as control 
variables because prior studies suggested they are sig-
nificantly associated with use of internet use for health 
information, health service utilization, and perception of 
quality of care [39–42].

Analytic methods
Analyses were conducted using STATA, version 17. 
Descriptive analyses and bivariate analyses (chi-square 
test) were conducted to estimate the association between 
the independent variables and the outcomes, as well as 
the mediator and the outcomes. The study used two dif-
ferent sample sizes due to the nature of the survey ques-
tions. If respondents did not visit a provider in the last 
12 months, they could not answer the question regarding 
quality of care. The provider visit frequency analysis uses 
the cohort (n = 9570). The analysis for the quality-of-care 
outcome was turned using the subcohort (n = 7,671).

The survey did not collect information on the reasons 
individuals chose not to seek care; however individuals 
from our dataset who had not sought healthcare in the 
last 12 months were predominantly under the age 64 
(85.90%), did not have a regular provider (76.33%), did 

not report chronic health conditions (61.79%), and rated 
their health as excellent/very good (56.66%).

We used two types of analyses to assess the multivari-
ate relationships among internet use for health informa-
tion, perceived patient-centered communication quality, 
and the two outcomes (visiting a health care provider 
and quality of care). First, a series of multinomial logis-
tic regression models were used to examine the effect of 
internet use for health information on the frequency of 
provider visits and quality of care. We then followed the 
suggestions from Baron and Kenny by adding the media-
tor into the regression models to assess whether there are 
significant changes in the effect of internet use for health 
information on outcomes to suggest PCC as a potential 
mediator [43].

Compared to the strength of multinomial logis-
tic regression, which helps identify key predictors, the 
strength of path analysis lies in its ability to understand 
the interrelationships and connections among variables. 
Therefore, we further used path analyses to analyze 
whether perceived centered communication is a media-
tor between internet use for health information and out-
comes. In addition, we calculated the direct and indirect 
effects to determine the extent of mediation. The path 
analyses were conducted using the Generalized Struc-
tural Equation Modeling (GSEM) procedure on STATA 
(StataCorp, 2024). A maximum-likelihood method was 
used as the estimator. Bootstrapping approximate model 
fit indexes were reported, including the Chi-squared 
measure, Root Mean Square Error of Approximation 
(RMSEA), and Comparative fit index (CFI). Initially, we 
included paths between all covariates and each outcome, 
as well as all covariates and PCC. However, the model 
encountered an overidentification issue. To address this, 
we streamlined the model by removing certain paths 
between the covariates and PCC and focusing solely on 
sociodemographic factors and the self-rated health vari-
able. Bootstrapped confidence intervals (10,000 resam-
ples) were used to ensure robust mediation estimates. All 
the analyses were conducted separately by outcome. Sta-
tistical significance was set at alpha = 0.05 in all analyses.

Results
Sample characteristics and bivariate analyses
Table  1 displays the sample characteristics of inter-
net users in the HINTS surveys. In both cohorts, most 
participants were non-Hispanic white, had a combined 
household income over $50,000, and had an education 
level of some college or above. Most participants also 
had one or more chronic health conditions but indi-
cated a very good or excellent self-rated health score. 
In addition, most participants had a regular healthcare 
provider. Most participants also indicated that they had 
used the internet for health information themselves in 
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Variables Cohort (N= 9,570) Sub cohort (N=7,671)
n (%) n (%)

Gender
 Female 5,593 (58.44) 4,618 (60.20)
 Male 3,977 (41.56) 3,053 (39.80)
Race
 Non-Hispanic White 5,769 (60.28) 4,784 (62.36)
 Non-Hispanic Black or African American 1,160 (12.12) 923 (12.03)
 Hispanic 1,379 (14.41) 1,005 (13.10)
 Non-Hispanic Asian 450 (4.70) 317 (4.13)
 Non-Hispanic Others and Missing Data 812 (8.48) 642 (8.37)
Age
 18–34 1,468 (15.34) 1,123 (14.64)
 35–49 2,124 (22.19) 1,639 (21.37)
 50–64 3,183 (33.26) 2,560 (33.37)
 65–74 1,964 (20.52) 1,650 (21.51)
 75+ 831 (8.68) 699 (9.11)
Household Income)
 Less than $20,000 1,180 (12.33) 891 (11.62)
 $20,000 to < $35,000 1,012 (10.57) 783 (10.21)
 $35,000 to < $50,000 1,156 (12.08) 900 (11.73)
 $50,000 to < $75,000 1,696 (17.72) 1,357 (17.69)
 $75,000 or More 3,855 (40.28) 3,212 (41.87)
 Missing Data 671 (7.01) 528 (6.88)
Educational Level
 Less than High School 430 (4.49) 301 (3.92)
 High School Graduate 1,407 (14.70) 1,056 (13.77)
 Some College 2,858 (29.86) 2,280 (29.72)
 College Graduate or More 4,875 (50.94) 4,034 (52.59)
Chronic health conditions
 None 3,646 (38.10) 2,668 (34.78)
 One or more 5,924 (61.90) 5,003 (65.22)
In general, would you say your health is…
 Excellent/very good 5,000 (52.25) 3,956 (51.57)
 Good 3,322 (34.71) 2,695 (35.13)
 Fair/poor 1,248 (13.04) 1,020 (13.30)
Regular Provider
 Yes 6,738 (70.41) 5,929 (77.29)
 No 2,832 (29.59) 1,742 (22.71)
Frequency of Visiting Provider Visit
 None 1,149 (12.01) –a

 1–3 times 4,768 (49.82) 4,267 (55.63)
 4 or more times 3,653 (38.17) 3,404 (44.37)
Internet Use for Health Information for Themselves
 Yes 7,572 (79.12) 6,281 (81.88)
 No 1,998 (20.88) 1,390 (18.12)
Internet Use for Healthcare Decisions
 Yes 3,925 (41.01) 3,265 (42.56)
 No 5,645 (58.99) 4,406 (57.44)
Internet Use for Discussions with Healthcare Providers
 Yes 3,768 (39.37) 3,247 (42.33)
 No 5,802 (60.63) 4,424 (57.67)

Table 1 Characteristics of the study sample
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the last 12 months, had excellent or very good quality of 
care, and had positive experiences with patient-centered 
communication.

Bivariate associations between study variables, fre-
quency of provider visits, and quality of care are shown 
in Table  2. Respondents who had a higher frequency 
of healthcare provider visits (more than 4 times) were 
female (40.89%), non-Hispanic white (40.28%), and in 
the older age groups (54.39%). Those who had a higher 
frequency of 1–3 visits had higher household combined 
income (53.64%), higher education levels (51.82%), had 
a regular provider (49.57%), had excellent or very good 
self-rated health (57.32%), and used all three forms of 
the internet for health purposes (49.46%, 48.08%, and 
47.61%). Respondents with higher ratings for quality-of-
care (very good) were non-Hispanic white (41.77%), in 
the older age groups (40.49%), in the higher household 
incomes (44.08%), had higher education levels (43.21%), 
had a regular provider (41.88%), and used their smart-
phone to discuss with their healthcare provider (40.93%). 
Those who had higher frequencies of rating their care as 
excellent had high scores for patient-centered communi-
cation (55.03%).

Multinomial regression analysis
The results of the multinomial regression analysis for fre-
quent provider visits are presented in Table 3. In Model 
1a and 1b, respondents who used the internet to search 
for health information for themselves are 1.67 times more 
likely to have 1–3 visits (RRR = 1.67, 95% CI 1.40–1.98; 
P <.001) and 2.40 times more likely to have 4 or more vis-
its (RRR = 2.40, 95% CI: 1.97–2.91; P <.001), compared 
to no visits. Respondents who used the internet to help 
them with discussions with healthcare providers are 1.55 
times more likely to have 1–3 visits (RRR = 1.55, 95% CI: 
1.29–1.85; P <.001) and 2.05 times more likely to have 4 
or more visits (RRR = 2.05, 95% CI 1.69–2.47; P <.001), 
compared to no visits. When adding the mediator in 
Model 2a and Model 2b, the significant effect of using the 

internet to search for health information for themselves 
and using the internet to help with discussions with 
health care providers remained, indicating patient-cen-
tered communication may not be the mediator in these 
relationships.

Table 4 presents the results of the multinomial regres-
sion analysis for quality of care. Respondents who have 
used the internet to search for health information for 
themselves are 1.18 times more likely to rate their qual-
ity of care as very good/good compared to excellent (RRR 
= 1.18, 95% CI: 1.02–1.35; P =.022). Respondents who 
used the internet for health decisions are 1.39 times more 
likely to rate their quality of care as fair/poor compared 
to excellent (RRR = 1.39, 95% CI 1.08–1.80; P =.011). 
However, respondents who used the internet to have dis-
cussions with their healthcare provider are 21% less likely 
to rate their care as very good/good (RRR = 0.79, 95% CI 
0.70–0.89; P <.001) and 40% less likely to rate their care as 
fair/poor (RRR = 0.60, 95% CI 0.46–0.78; P <.001), com-
pared to excellent. When adding the mediator, the effect 
of internet use for health information for themselves 
disappeared, indicating a potential mediating effect of 
patient-centered communication on this relationship. 
The IRR for internet use for discussions with health care 
providers changed from 0.60 to 0.65 for fair/poor, indi-
cating a partial mediating effect.

Path analyses and the direct and indirect effects
Figures  1 and 2 present the results of the path analyses 
for the frequency of provider visits and quality of care 
respectively. The decomposition of the direct and indi-
rect effects was reported in Table 5.

In our path analysis (Fig. 1), we examined the relation-
ships between internet use for health information vari-
ables, PCC, and frequency of provider visits. The model 
revealed significant positive paths from internet use for 
health information for themselves (β = 0.094, P <.001), 
internet use for health decisions (β = 0.056, P <.001), and 
internet use for discussions with healthcare providers (β 

Variables Cohort (N= 9,570) Sub cohort (N=7,671)
n (%) n (%)

Quality of Care, mean (SD) – 4.04b (0.88c)
Quality of Care
 Excellent – 2,625 (34.22)
 Very Good – 3,177 (41.42)
 Good – 1,473 (19.20)
 Fair – 329 (4.29)
 Poor – 67 (0.87)
Patient-Centered Communication, mean (SD) – 23.95b (4.36c)
a Not Applicable
b Mean score
c Standard deviation of mean score

Table 1 (continued) 
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Table 2 Bivariate analysis of the study sample
Variable Frequency of Provider Visit n = 9,570 (%) Quality of Care n = 7,671 (%)

None 1–3 ≥ 4 P value Excellent Very Good Good Fair/Poor P value
Gender
 Female 10.08 49.03 40.89 < 0.001 34.78 41.17 19.06 5.00 0.586
 Male 14.71 50.94 34.35 33.38 41.79 19.42 5.40
Race
 Non-Hispanic White 9.88 49.84 40.28 < 0.001 37.21 41.70 16.99 4.10 < 0.001
 Non-Hispanic Black or African American 11.38 49.05 39.57 29.47 44.75 19.83 5.96
 Hispanic 19.58 50.54 29.88 30.25 37.41 24.58 7.76
 Non-Hispanic Asian 18.89 52.00 29.11 20.82 44.16 27.13 7.89
 Non-Hispanic Others and Missing Data 11.33 48.40 40.27 31.62 39.41 22.43 6.54
Age
 18–34 18.32 50.34 31.34 < 0.001 29.39 37.22 24.49 8.90 < 0.001
 35–49 16.71 52.45 30.84 31.30 41.00 21.72 5.98
 50–64 11.40 50.39 38.20 33.44 43.55 18.24 4.77
 65–74 6.72 48.98 44.30 39.52 41.76 15.64 3.09
 75+ 3.61 42.00 54.39 39.20 40.49 16.74 3.58
Combined Household Income
 Less than $20,000 16.19 38.90 44.92 < 0.001 30.75 34.12 23.57 11.56 < 0.001
 $20,000 to < $35,000 14.43 48.81 36.76 33.33 37.68 22.48 6.51
 $35,000 to < $50,000 13.49 51.04 35.47 33.33 43.00 18.89 4.78
 $50,000 to < $75,000 12.56 47.70 39.74 33.68 40.46 20.34 5.53
 $75,000 or More 9.68 53.64 36.68 35.99 44.08 16.84 3.08
 Missing Data 10.43 51.86 37.70 33.52 42.80 18.94 4.73
Educational Level
 Less than High School 21.16 42.56 36.28 0.046 31.23 33.55 24.92 10.30 < 0.001
 High School Graduate 16.20 48.83 34.97 32.72 41.38 20.74 6.16
 Some College 12.67 48.01 39.33 34.21 39.30 20.83 39.30
 College Graduate or More 9.60 51.82 38.58 35.10 43.21 17.45 4.24
Chronic health conditions
 None 19.47 55.49 25.04 < 0.001 33.88 42.28 18.89 4.95 0.695
 One or more 7.41 46.34 46.25 34.40 40.96 19.37 5.28
In general, would you say your health is…
 Excellent/very good 13.02 57.32 29.66 < 0.001 42.06 42.57 12.87 2.50 < 0.001
 Good 11.26 45.67 43.08 26.42 41.86 26.57 5.16
 Fair/poor 9.94 30.85 59.21 24.41 35.78 24.31 15.49
Regular Provider
 Yes 4.04 49.57 46.39 < 0.001 37.14 41.88 17.00 3.98 < 0.001
 No 30.97 50.42 18.61 24.28 39.84 26.69 9.18
Internet Use for Health Information for Themselves
 Yes 9.93 49.46 40.61 < 0.001 33.66 41.78 19.34 5.22 0.179
 No 19.87 51.20 28.93 36.76 39.78 18.56 4.89
Internet Use for Healthcare Decisions
 Yes 10.29 48.08 41.63 < 0.001 33.29 40.95 20.03 5.73 0.064
 No 13.20 51.04 35.77 34.91 41.76 18.59 4.74
Internet Use for Discussions with Healthcare Providers
 Yes 6.82 47.61 45.57 < 0.001 36.37 40.93 18.29 4.40 < 0.001
 No 15.37 51.26 33.37 32.64 41.77 19.87 5.72
Patient-Centered Communication
 Low (< 25 th percentile) – – – 7.62 37.65 40.56 14.16 < 0.001
 Moderate (25 th −50 th percentile) – – – 23.38 56.40 17.33 2.88
 High (> = 50 th percentile) – – – 55.03 36.84 7.30 0.83
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Fig. 2 Path analysis of internet use for health information, PCC, and Quality of Care

 

Fig. 1 Path analysis of internet use for health information, PCC, and Frequency of Provider Visits
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= 0.085, P <.001) to frequency of provider visits indicating 
that higher use of internet for health purposes is associ-
ated with higher frequencies of provider visits. Further-
more, internet use for health information for themselves 
had a significant negative path (β = −0.33, P <.05) to PCC 
while internet use for discussions with healthcare pro-
viders had a significant positive path (β = 0.36, P <.001) 
to PCC. This suggests that lower use of the internet for 
health information for themselves is associated with 
higher ratings of PCC, while higher use of the internet 
for discussions with healthcare providers is associated 
with high ratings of PCC. Regarding the model fit indi-
ces, although the Chi-square test was significant, it is 
sensitive to sample size. Therefore, additional fit indices 
such as CFI and RMSEA provide a more comprehensive 
evaluation of the model’s fit to the data. The results indi-
cated that the model fit was acceptable (Chi-squared [18] 
= 1195, CFI = 0.922, RMSEA = 0.078).

In Table  5, For frequency of provider visits, the sig-
nificant direct effects (β = 0.094, β = 0.056, β = 0.085, 
P <.001 respectively) and insignificant indirect effects for 
all three dimensions of internet use for health informa-
tion suggested these internet-using behaviors for health 
information do not exert their influence on frequency 
provider visit via patient-centered communication. They 
either influence the frequency of provider visits directly 
or through other unmeasured variables. The insignificant 
direct effect of patient-centered communication on pro-
vider visit frequency double-confirmed that patient-cen-
tered communication is not the mediator.

In Fig. 2, we examined the relationships between inter-
net use for health information variables, PCC, and qual-
ity of care. The model revealed a significant positive path 
from internet use for discussions with healthcare provid-
ers (β = 0.030, P <.001) to quality of care, indicating that 
higher use of the internet for discussions with healthcare 
providers is associated with higher quality of care. Fur-
thermore, internet use for health information for them-
selves had a significant negative path (β = −0.39, P <.05) 
to PCC while internet use for discussions with healthcare 
providers had a significant positive path (β = 0.25, P <.05) 
to PCC. This suggests that lower use of the internet for 
health information for themselves is associated with 
higher ratings of PCC, while higher use of the internet for 
discussions with healthcare providers is associated with 
high ratings of PCC. In addition, there was a significant 
positive path from PCC (β = 0.061, P <.001) to quality of 
care, indicating that higher PCC is associated with higher 
quality of care. Model fit statistics indicated good fit 
(Chi-squared [18] = 3026, CFI = 0.969, RMSEA = 0.078).

In Table  5, regarding the quality of care, the direct 
effect of internet use for health information for them-
selves on the quality of care is insignificant. However, 
the indirect effect is significant (β = −0.023, 95% CI: Ta
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−0.04 - −0.007, P =.004), indicating that internet use for 
health information influences the quality of care through 
patient-centered visit communication. Regarding inter-
net use for discussion with health care providers, direct 
(β = 0.030, 95% CI:0.008–0.05, P =.006) and indirect 
effects (β = 0.015, 95% CI:0.003–0.03, P =.012) are sig-
nificant. The total effects reached a value of 0.046 (95% 
CI:0.02–0.07, P <.001) with statistical significance. The 
direct effects of patient-centered communication on the 
quality of care are also significant, with a value of 0.061 
(95% CI: 0.05–0.06, P <.001). The above results suggested 
that patient-centered communication partially mediates 
the relationship between internet use for discussion with 
healthcare providers and quality of care.

Discussion
This study yields valuable insights into the relationships 
among internet use for health information, patient-cen-
tered communication (PCC), healthcare utilization, and 
quality of care within a nationally representative sample 
of American adults. To the best of our knowledge, this 
study is the first to explore the association of internet 
use for health information with quality of care and health 
service utilization, with PCC acting as a mediator at the 
population level.

The multinomial logistic regression analysis revealed 
positive effects for both internet use for health informa-
tion for themselves and internet use for discussions with 
healthcare providers on the frequency of provider visits. 
According to previous studies, individuals who com-
municated with medical professionals using the internet 
were more likely to say that their smartphone or tablet 
assisted them in making medical decisions. This shows 
that patients’ empowerment and engagement in their 
healthcare journey can be improved by mobile devices 
[12, 44].

Further analysis regarding the quality of care revealed 
interesting connections. When including PCC in the 
multinomial regression, internet use for health infor-
mation for themselves was not significant, suggesting 
a mediation effect. This could be due to several factors, 
such as how the respondents use or interpret informa-
tion they found on the internet during their healthcare 
visit and their relationship with their healthcare provider 
[45]. On the other hand, the direction of the relationship 
between internet use for health information for them-
selves and quality of care may be reversed, meaning that 
poorer quality of care experiences lead to a higher likeli-
hood of searching for health information online [46]. In 
contrast, internet use for discussions remained signifi-
cant when adding PCC into the multinomial regression, 
albeit with an increased RRR. This indicated that PCC 
does not mediate this relationship, suggesting the influ-
ence of other variables. Furthermore, internet use for 

discussions with healthcare providers remains signifi-
cant when adding PCC into the multinomial regression, 
indicating a partial mediation. Notably, internet use for 
discussions with healthcare providers was significantly 
associated with higher ratings of quality of care, present-
ing a different directional relationship compared to the 
other variables.

To better understand the mediating role of PCC, the 
path analysis revealed some complex findings. Those 
using the internet for health information for themselves 
may negatively impact PCC, which in turn contributes 
to lower ratings of quality of care. The path analysis find-
ings are consistent with previous studies, highlighting 
the potential drawbacks of internet use for health infor-
mation regarding interactions with healthcare providers 
and healthcare ratings [47, 48]. Conflicts in the patient-
physician relationship may arise from patients’ ability to 
question or undermine the authority of medical experts 
and excessive use of health information can cause worry 
and uncertainty [4, 49]. If these concerns are prop-
erly addressed, they may lead to a positive experience 
between patients and their healthcare providers.

The path analysis for quality of care also indicated sig-
nificant and positive effects of internet use for discus-
sions with healthcare providers and PCC. This highlights 
the potential benefits of using internet health informa-
tion. As individuals become more engaged in their health 
care through online resources, they can foster better rela-
tionships with their providers and therefore have better 
quality interactions during their healthcare visits. Com-
pared to previous studies, these results similarly demon-
strated that individuals using eHealth to communicate 
with healthcare providers can increase the perceived 
quality of their care [50, 36].

This study contributes significantly to our comprehen-
sion of how the internet is used for health information 
and its tangible effects on real-world health outcomes. 
While internet use for health information can positively 
affect the perceived quality of care when it’s used to facil-
itate discussions with providers, merely using it to seek 
health information or make personal health care deci-
sions may not result in the same benefits. Nevertheless, 
leveraging online resources to foster patient-centered dis-
cussions is an important aspect associated with patient-
centered communication, which is key to quality of care.

Limitations
Although this study resulted in several key findings, 
it also had several limitations. HINTS is a cross-sec-
tional survey that prevents any assumption of causal-
ity between internet use for health information, health 
service utilization, and quality of care. Furthermore, 
HINTS respondents are primarily white, high-income, 
and more educated. Therefore, this sample may not 
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be representative of the US population. Future studies 
should focus on populations less likely to utilize health-
care resources and lower quality of care ratings, such 
as Hispanics and African Americans [51, 52]. In addi-
tion, the survey questions used in this study referred to 
experiences in the past 12 months, which may affect the 
respondent’s ability to recall the information accurately.

Future studies could explore additional mediators, such 
as e-health literacy and trust in healthcare providers. The 
ability to effectively seek and apply online information 
can enhance patient interaction and compliance [53]. 
Also, patients who trust their providers are more likely to 
discuss online health information, leading to better com-
munication and shared decision making [45, 54]. These 
mediators could not be examined in this study due to the 
absence of relevant measures in the HINTS dataset.

Conclusion
Although our cross-sectional study design limits the 
ability to make causal inferences about the relationships 
between variables, our findings indicate that individuals 
who use the internet for health information for them-
selves and for discussions with healthcare providers tend 
to have more frequent visits. However, specific dimen-
sions of internet use, primarily internet use for discus-
sions with healthcare providers, positively affect the 
quality of care through PCC.

These findings highlight the potential of digital tools 
to improve patient outcomes and suggest that future 
research should focus on the specific mechanisms by 
which internet use for health information influences 
healthcare utilization and quality of care. Furthermore, 
the findings highlight the importance of promoting digi-
tal health literacy among patients so that they can effec-
tively navigate online information and make informed 
health decisions. Policymakers should take these find-
ings into account when developing guidelines for the dis-
semination of online health information, ensuring that all 
individuals have access to accurate and reliable resources.

Overall, our findings highlight the transformative 
power of digital health tools in improving patient out-
comes and call for additional research into the mecha-
nisms by which internet use influences healthcare 
behaviors and experiences across diverse populations. 
This will inform future strategies aimed at optimizing 
healthcare delivery in an increasingly digital age.

Abbreviations
PCC  Patient-Centered Communication
HINTS  Health Information National Trends Survey

Acknowledgements
Not applicable.

Authors’ contributions
D.A.T. led the conceptualization, methodology, data collection, and analysis, 
and was responsible for writing the original draft and contributing to the 
review and editing process. Y.C.C provided support in conceptualization, 
reviewed the methodology, offered guidance on data analysis, and 
contributed significantly to the writing and editing of the manuscript. Both 
authors reviewed the results and approved the final version of the manuscript.

Funding
Not applicable.

Data availability
The datasets analyzed during the current study are available in the National 
Cancer Institute (NCI) Health Information National Trends Survey (HINTS) 
repository, https://hints.cancer.gov/.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 21 January 2025 / Accepted: 25 April 2025

References
1. Tan SS, Goonawardene N. Internet health information seeking and the 

Patient-Physician relationship: A systematic review. J Med Internet Res. 
2017;19(1):e9.

2. Finney Rutten LJ, Blake KD, Greenberg-Worisek AJ, Allen SV, Moser RP, 
Hesse BW. Online health information seeking among US adults: measur-
ing progress toward a healthy people 2020 objective. Public Health Rep. 
2019;134(6):617–25.

3. Jia X, Pang Y, Liu LS. Online health information seeking behavior: A systematic 
review. Healthc (Basel). 2021;9(12):1740.

4. Tonsaker T, Bartlett G, Trpkov C. Health information on the internet: gold mine 
or minefield? Can Fam Physician. 2014;60(5):407–8.

5. Botelho FHF. Accessibility to digital technology: virtual barriers, real opportu-
nities. Assist Technol. 2021;33(sup1):27–34.

6. Calvillo J, Roman I, Roa LM. How technology is empowering patients? A 
literature review. Health Expect. 2015;18(5):643–52.

7. Johansson V, Islind AS, Lindroth T, Angenete E, Gellerstedt M. Online commu-
nities as a driver for patient empowerment: systematic review. J Med Internet 
Res. 2021;23(2):e19910.

8. Cutrona SL, Mazor KM, Agunwamba AA, Valluri S, Wilson PM, Sadasivam RS, 
et al. Health information brokers in the general population: an analysis of the 
health information National trends survey 2013–2014. J Med Internet Res. 
2016;18(6):e123.

9. Lee JW, Theng YL, Lee SW. Health information seeking behaviour using 
mobile devices among people with diabetes: A comparison between middle 
and high income country. Digit Health. 2020;6:2055207620956457.

10. Yu J, Meng S. Impacts of the internet on health inequality and healthcare 
access: A Cross-Country study. Front Public Health. 2022;10:935608.

11. Mackert M, Champlin SE, Holton A, Muñoz II, Damásio MJ. eHealth and health 
literacy: A research methodology review. J Computer-Mediated Communica-
tion. 2014;19(3):516–28.

12. Langford A, Orellana K, Kalinowski J, Aird C, Buderer N. Use of tablets and 
smartphones to support medical decision making in US adults: Cross-Sec-
tional study. JMIR Mhealth Uhealth. 2020;8(8):e19531.

13. Street RL Jr., Makoul G, Arora NK, Epstein RM. How does communication 
heal? Pathways linking clinician-patient communication to health outcomes. 
Patient Educ Couns. 2009;74(3):295–301.



Page 13 of 13Alma Taya and Chuang BMC Health Services Research          (2025) 25:659 

14. Bertakis KD, Azari R. Patient-centered care is associated with decreased health 
care utilization. J Am Board Fam Med. 2011;24(3):229–39.

15. Kim J, Park HA. Development of a health information technology acceptance 
model using consumers’ health behavior intention. J Med Internet Res. 
2012;14(5):e133.

16. Chiu YL, Tsai CC, Liang JC. Laypeople’s online health information search 
strategies and use for health-Related problems: Cross-sectional survey. J Med 
Internet Res. 2022;24(9):e29609.

17. Lu Q, Schulz PJ. Physician perspectives on Internet-Informed patients: system-
atic review. J Med Internet Res. 2024;26:e47620.

18. Song M, Elson J, Bastola D. Digital age transformation in Patient-Physician 
communication: 25-Year narrative review (1999–2023). J Med Internet Res. 
2025;27:e60512.

19. Elkefi S, Asan O, Yu Z, Yen T, Rowley S. Patient-centered communication’s 
association with trust, satisfaction, and perception of electronic health 
records use among newly diagnosed patients with cancer. Front Commun. 
2024;9:1391981. 

20. Naughton CA. Patient-Centered Communication. Pharmacy (Basel). 
2018;6(1):18.

21. Al Shamsi H, Almutairi AG, Al Mashrafi S, Al Kalbani T. Implications of Language 
barriers for healthcare: A systematic review. Oman Med J. 2020;35(2):e122.

22. Çakmak C, Uğurluoğlu Ö. The effects of patient-Centered communication on 
patient engagement, Health-Related quality of life, service quality perception 
and patient satisfaction in patients with cancer: A Cross-Sectional study in 
Türkiye. Cancer Control. 2024;31:10732748241236327.

23. Su M, Zhou Z, Si Y, Fan X. The association between patient-Centered commu-
nication and primary care quality in urban China: evidence from a standard-
ized patient study. Front Public Health. 2022;9:779293.

24. Finney Rutten LJ, Agunwamba AA, Beckjord E, Hesse BW, Moser RP, Arora NK. 
The relation between having a usual source of care and ratings of care qual-
ity: does Patient-Centered communication play a role?? J Health Commun. 
2015;20(7):759–65.

25. Flike K, Hayman LL, Byrne T, Song Q, Aronowitz T. The impact of patient-
centred care on the relationship between access to care and subjective 
health outcomes amongst people experiencing homelessness: A mediation 
analysis. Health Soc Care Commun. 2022;30(6):e5755–64.

26. Rutten LA, Amenah, Beckjord E, Hesse B, Moser R, Arora N. The relation 
between having a usual source of care and ratings of care quality: does 
patient-centered communication play a role? J Health Commun. 2015;20:1–7.

27. Gong S, Zhang L, Zhao X. Association between e-health usage and consid-
eration for clinical trial participation: an exploratory study on the mediating 
role of cancer-related self-efficacy and patient-centered communication. 
Digit HEALTH. 2025;11:20552076251328598.

28. Bujnowska-Fedak MM, Wegierek P. The impact of online health information 
on patient health behaviours and making decisions concerning health. Int J 
Environ Res Public Health. 2020;17(3):880.

29. Chen Y-Y, Li C-M, Liang J-C, Tsai C-C. Health information obtained from the 
internet and changes in medical decision making: questionnaire develop-
ment and Cross-Sectional survey. J Med Internet Res. 2018;20(2):e47.

30.  National Cancer Institute. (HINTS) [Internet]. Bethesda: National Cancer 
Institute; 2020. [cited 2024 September14]. Available from:  h t t p s : / / h i n t s . c a n c e r . 
g o v /     .   

31. National Caner Institute. Frequently Asked Questions about HINTS [Internet]. 
Bethesda: National Cancer Institute; 2017. [cited 2024 September 14].  h t t p s :   /  / 
h i n t   s . c  a n c e   r . g   o  v / a  b o  u  t - h i   n  t s /  f r e q  u e n   t l  y - a  s k e d - q u e s t  i o n s . a s p x.

32. Senft N, Butler E, Everson J. Growing disparities in Patient-Provider messag-
ing: trend analysis before and after supportive policy. J Med Internet Res. 
2019;21(10):e14976.

33. Kim H, Mahmood A, Kedia S, Ogunsanmi DO, Sharma S, Wyant DK. Impact of 
residential segregation on healthcare utilization and perceived quality of care 
among informal caregivers in the united States. J Racial Ethnic Health Dispari-
ties. 2024. p. 1–13.

34. Cho WH, Lee H, Kim C, Lee S, Choi KS. The impact of visit frequency on the 
relationship between service quality and outpatient satisfaction: a South 
Korean study. Health Serv Res. 2004;39(1):13–33.

35. Moser RP, Trivedi N, Murray A, Jensen RE, Willis G, Blake KD. Patient-Centered 
communication (PCC) scale: psychometric analysis and validation of a health 
survey measure. PLoS ONE. 2022;17(12):e0279725.

36. Knowles H, Swoboda TK, Sandlin D, et al. The association between electronic 
health information usage and patient-centered communication: a cross 
sectional analysis from the health information National trends survey (HINTS). 
BMC Health Serv Res. 2023;23(1):1398.

37. Kim J, Fairman NP, Dove MS, Hoch JS, Keegan TH. Cancer survivors with 
sub-optimal patient-centered communication before and during the early 
COVID-19 pandemic. Patient Educ Couns. 2023;115:107876.

38. Anthony D, Campos-Castillo C, Nishii A. Patient-centered communication, 
disparities, and patient portals in the US, 2017–2022. Am J Manag Care. 
2024;30(1):19–25.

39. Saleh S, Abril J. Impact of sociodemographic factors on the relationship 
between perceived general health and number of healthcare visits. MedRxiv 
[Preprint]. 2023:2023.06.18.23291552.

40. Allen-Watts K, Sims AM, Buchanan TL, DeJesus DJB, Quinn TL, Buford TW, et 
al. Sociodemographic differences in pain medication usage and healthcare 
provider utilization among adults with chronic low back pain. Front Pain Res. 
2022;2:806310.

41. Qi M, Santos H, Pinheiro P, McGuinness DL, Bennett KP. Demographic and 
socioeconomic determinants of access to care: A subgroup disparity analysis 
using new equity-focused measurements. PLoS ONE. 2023;18(11):e0290692.

42. Flodin P, Allebeck P, Gubi E, Burström B, Agardh EE. Income-based dif-
ferences in healthcare utilization in relation to mortality in the Swedish 
population between 2004–2017: A nationwide register study. PLoS Med. 
2023;20(11):e1004230. 

43. Baron RM, Kenny DA. The moderator-mediator variable distinction in social 
psychological research: conceptual, strategic, and statistical considerations.  
J Pers Soc Psychol. 1986;51(6):1173–82.

44. O’Connor S, Hanlon P, O’Donnell CA, Garcia S, Glanville J, Mair FS. Under-
standing factors affecting patient and public engagement and recruitment 
to digital health interventions: a systematic review of qualitative studies. BMC 
Med Inf Decis Mak. 2016;16(1):120.

45. Murray E, Lo B, Pollack L, Donelan K, Catania J, White M, et al. The impact of 
health information on the internet on the Physician-Patient relationship: 
patient perceptions. Arch Intern Med. 2003;163(14):1727–34.

46. Amante DJ, Hogan TP, Pagoto SL, English TM, Lapane KL. Access to care and 
use of the internet to search for health information: results from the US 
National health interview survey. J Med Internet Res. 2015;17(4):e106.

47. Turner A, Morris R, McDonagh L, Hamilton F, Blake S, Farr M, et al. Unintended 
consequences of patient online access to health records: a qualitative study 
in UK primary care. Br J Gen Pract. 2023;73(726):e67–74.

48. Zhou P, Zhao Y, Xiao S, Zhao K. The impact of online health community 
engagement on lifestyle changes: A serially mediated model. Front Public 
Health. 2022;10:987331.

49. Benigeri M, Pluye P. Shortcomings of health information on the internet. 
Health Promot Int. 2003;18(4):381–6.

50. Black AD, Car J, Pagliari C, Anandan C, Cresswell K, Bokun T, et al. The impact 
of eHealth on the quality and safety of health care: a systematic overview. 
PLoS Med. 2011;8(1):e1000387.

51. Weinick RM, Jacobs EA, Stone LC, Ortega AN, Burstin H. Hispanic healthcare 
disparities: challenging the myth of a monolithic Hispanic population. Med 
Care. 2004;42(4):313–20.

52. Caraballo C, Ndumele CD, Roy B, Lu Y, Riley C, Herrin J, et al. Trends in Racial 
and ethnic disparities in barriers to timely medical care among adults in the 
US, 1999 to 2018. JAMA Health Forum. 2022;3(10):e223856–e.

53. Luo A, Yu Z, Liu F, Xie W. The chain mediating effect of the public’s online 
health Information-Seeking behavior on Doctor-Patient interaction. Front 
Public Health. 2022;10:874495.

54. Luo A, Qin L, Yuan Y, Yang Z, Liu F, Huang P, et al. The effect of online health 
information seeking on Physician-Patient relationships: systematic review.  
J Med Internet Res. 2022;24(2):e23354.

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

Diana Alma Taya is pursuing a PhD in Public Health with a concentration in 
Community Health. Her research interests include e-health, health disparities, 
and quality of care.

https://hints.cancer.gov/
https://hints.cancer.gov/
https://hints.cancer.gov/about-hints/frequently-asked-questions.aspx
https://hints.cancer.gov/about-hints/frequently-asked-questions.aspx

	Internet use for health information, health service utilization, and quality of care in the U.S.
	Abstract
	Background
	Methods
	Data source
	Measures
	Outcomes
	Independent variables
	Internet use for health information



	Mediator
	Other covariates
	Analytic methods
	Results
	Sample characteristics and bivariate analyses
	Multinomial regression analysis
	Path analyses and the direct and indirect effects

	Discussion
	Limitations

	Conclusion
	References


