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A B S T R A C T   

The purpose of this study was to investigate how trusted health information is transmitted within 
a rural Appalachian community. Egocentric social network methods were used to identify and 
characterize influential community members (“alters”) that participants (“egos”) go to for trusted 
health advice. Friends and “other health professionals” were named most frequently as health 
advice alters, and health advice was described as frequent and helpful. Participants could count 
on their health advice network for multiple forms of social support. Understanding trusted 
sources of health advice will allow us to identify community members to serve as change agents 
for rural T2DM interventions.   

1. Introduction 

Appalachian Kentucky is part of a larger 13-state region that roughly follows the Appalachian mountain range but also includes 
areas such as northeastern Ohio and rural Alabama that share cultural features and have similar economic concerns [1,2]. Residents in 
Appalachian Kentucky counties tend to have lower educational attainment, lower income levels and higher unemployment rates, 
factors that collectively yield poorer health outcomes for many residents [2]. In the most rural parts of Appalachia, fewer than 15% of 
residents hold a bachelor’s degree or higher [3] and some early estimates have suggested nearly 30% of Appalachian adults are 
functionally illiterate [4]. Taken together, these factors make health communication a particularly relevant concern when relaying 
important health information to individuals living in Appalachian Kentucky. 

Complicating health communication, however, is the issue of medical mistrust and distrust. Distrust in the health care system is 
common among residents of the United States in general and has been associated with underutilization of medical services [5], lower 
utilization of screening uptake [6,7], and greater likelihood of self-reported fair or poor health [8]. Recent spikes in misinformation 
and disinformation, often spread through social media [9,10] have further entrenched medical distrust among many individuals. This 
concern is particularly salient in Appalachian Kentucky, where residents often reside in tightly knit, rural communities and carefully 
evaluate information from non-local sources to determine its trustworthiness and how it could be applied in the community [11]. This 
evaluation also extends to health information given by regional medical providers, with Appalachian residents noting providers often 
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rely on negative stereotypes of Appalachian residents, leading to lower perceived health care quality [12] among patients. 
High levels of medical mistrust are associated with overall physician mistrust [13] and poorer communication with providers [14], 

and individuals with lower health literacy have been shown to have lower trust in physicians and the health care system in general 
[15]. Cumulatively, these factors underscore a need for non-traditional communication networks outside of health systems to promote 
disease management in Appalachian Kentucky, where local knowledge and collectivism are prevalent [16]. Previous research found 
that rural mid-South residents often rely on social connectedness, utilizing informal communication in settings such as faith com-
munities, barbershops, and community organizations to convey health information, particularly when formalized support groups or 
networks [17] are unavailable or perceived to be lacking in quality. Given that Appalachian residents often place a high value on 
interpersonal communication, it is likely interventions that leverage trusted sources of information (i.e., family, friends, faith leaders) 
to deliver health communication in rural Appalachian communities might hold promise. 

Characterized as the examination and interpretation of relational connections, social network analysis (SNA) is an innovative 
approach to understand trusted sources of information, as well as health behavior, disease transmission, health communication, and 
dissemination [18,19]. Using SNA, researchers can map non-traditional communication networks such as those observed in Appa-
lachian communities, with a focus on specific relationships between individuals [20]. SNA allows researchers to identify potentially 
influential individuals based on their position within social networks, known as key players. 

Rural communities are often prone to higher levels of misinformation [21,22] that can exacerbate disparities across multiple health 
outcomes. It is critical to understand how health information is transmitted and disseminated by individuals in rural communities to 
determine the most appropriate and effective channels for communicating health promotion messages and dispelling misinformation. 
Accordingly, the objective of this study was to use social network analysis to evaluate how trusted health information is transmitted 
within a rural Appalachian Kentucky community and to determine the main providers of this information so as to better inform future 
regional interventions. 

2. Methods 

2.1. Study participants and recruitment 

For this study, eligible study participants were adults (≥18 years) who lived in a designated rural county in Appalachia Kentucky. 
Initially we intended to use a snowball method of recruiting study participants for this community-level social network assessment. To 
conduct snowball recruitment, individuals who participated in the study would take flyers and encourage people they knew to contact 
the research team to participate. Unfortunately, this method of recruitment did not yield many participants. We then enlisted the help 
of a community liaison who lived and worked within the community to help with recruitment. This method proved to be more effective 
and yielded the majority of participants included in this analysis. 

Once community members showed interest in participating, the community liaison would facilitate scheduling a study visit with 
the research team. All study participants completed written informed consent prior to enrollment in the study. Each participant 
engaged in one study visit (cross sectional) in the form of a semi-structured interview and completion of surveys with validated 
measures. At the completion of the study visit, participants were given $15 to compensate for their time. All study procedures were 
approved by the University of Kentucky institutional review board (protocol #45777) prior to data collection. 

2.2. Social network data collection and measures 

The social network methods and analysis conducted in this study use egocentric or personal social network analysis. This type of 
social network analysis involves identifying people in an individual’s life and characterizing those people (referred to as “alters” or 
“network members”) and the relationships between them and the individual (referred to as the “ego”). This creates an egocentric or 
personal network for the individual. Often, the relationships between alters or network members are also characterized. By providing 
information on the composition and structure of individual networks, egocentric network methods identify important resources and 
influences in individual’s lives and may also be used to identify important members of a community when multiple community 
members are interviewed using egocentric methods. 

In this study, we interviewed participants using an interview guide and script. We started by reiterating the purpose and goal of the 
interview and explaining that they are not required to answer questions that make them uncomfortable. From there we ask participant 
basic demographic questions and then move into open-ended questions about their experiences within the community (e.g., “Can you 
share with me any stories of something that has happened to you or someone you know that prevented good health management or 
healthy lifestyle?“). Then, we got more specific and asked participants to provide context to their relationships in the community by 
responding to the following question: “Please identify 3 people in your community who you believe are influential and who you trust 
and go to for good or reliable health advice.” The resulting list of up to three names is considered the individual’s egocentric network 
for this study. A series of questions characterizing the relationships between the ego and their network members are asked, providing 
values for types of social support received from these alters, frequency of overall contact, frequency and quality of alter provision of 
information on healthy lifestyle, and relationship between alters. This approach provides an understanding of 1) which specific 
community members are trusted sources of health advice, 2) what are the characteristics of community members who are identified as 
trusted sources of health advice, and 3) the relationships between community members and these trusted sources of health advice. We 
then use this information to understand whether community members are identifying the same people, sets of people, or roles people 
serve in the community as trusted sources of health advice, allowing us to optimally identify trusted community members to serve as 
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change agents for rural T2DM interventions. 
The egocentric networks collected in this study included measures of characteristics of 1) the ego (age, gender, race, highest level of 

education or qualification, marital status, employment status, type of health insurance coverage, and difficulty with understanding 
spoken English or reading written English), 2) the alters and relationships between alters and ego (provision of social support, frequency of 
contact, quality and frequency of provision of health information, role or relation to ego), and 3) relationships or ties between alters. Ego 
measures are collected as standard survey questions. Alters are identified in egocentric network research using a name generator. In 
this study, the name generator is, as mentioned above: “Please identify 3 people in your community who you trust and can go to for 
good or reliable health advice.” This list of names is then used throughout to characterize alters and relationships between alters and 
ego and between alters. 

Social support received from each alter is measured by asking the respondent to “please indicate whether you get each kind of 
support from them” with the following prompts for types of support: 1) “Count on to listen to you when you need to talk?“, 2) “Count 
on when you generally need help for reasons other than an emergency?“, 3) “Count on to give advice, guidance or useful suggestions 
that would help you to avoid mistakes?“, 4) “Count on to support you in major decisions or plans you make?“, 5) “Trust with a secret or 
information that could get you into trouble?“, and 6) “Count on when you are ill?” Provision of social support from ego to alters is 
measured with one prompt: “Come to you if they had a need or problem?” [23]. Overall frequency of contact is a single-item measure 
asking ego to assign a score to each alter based on the amount of contact they have with them in which 1 is the least amount of contact 
and 10 is the most amount of contact. An additional item measures the average number of days in a week the ego talks to each alter via 
phone calls, text, email, or any form of communication. Frequency and value of health communication are measured by asking ego to 
indicate the frequency with which each alter provides ego with information on healthy lifestyle (Not Frequently, Frequently, Very 
frequently) and the “value of the information” each alter provides “that helps you with healthy lifestyle” (Not valuable, Valuable, Very 
Valuable). 

Finally, the type of relationship between ego and each alter as well as between alters named are measured by asking “Are the persons you 
have identified connected to you or each other in any way? If so, please indicate how they are connected.” A list of 21 possible 
relationship roles (e.g., spouse/partner, coworker or colleague, friend, neighbor, Doctor) and 3 additional activity-based relationship 
types (fellow church member, belongs to same club or social group, do leisure activities with) are provided to participants. Participants 
can indicate whether this role or type of relationship exists between themselves and each alter as well as between each of the three 
alters names. For all data collection procedures, trained interviewers read each question aloud to study participants to reduce any 
misunderstandings or bias related to literacy level or English proficiency. 

2.3. Social network data analysis 

This analytic approach is designed to understand 1) what are the characteristics of community members who are identified as trusted 
sources of health advice, 2) which specific community members are trusted sources of health advice, and 3) the relationships between 
community members and these trusted sources of health advice. These questions are explored through descriptive egocentric (indi-
vidual-level) network analysis conducted in ENET, an egocentric network analysis software program [24]. Finally, on a community 
level, we wanted to identify 4) who community members trust for health advice and whether community members are identifying the same 
people or roles of trusted people in the community. To this end, we created a community-level network map or connected network map 
using sociocentric or complete network analysis using UCINET, a software program for complete network analysis [24]. 

First, frequencies and descriptive participant characteristics were calculated and reported. A single egocentric network with up to 
three alters was created for each participant in the study. Descriptive network analyses were performed to report network size (number 
of alters in the network, here the range is restricted to 0–3) for each participant and average size for the sample. 

To meet the aim of understanding the characteristics of community members identified as trusted sources of information and 
participants’ relationships to these individuals, the number of alters in each network (mean and standard deviation, mode) and 
proportion of networks comprised of alters reflecting each measured variable are calculated and reported. Average frequency of 
network members and proportion of networks comprised of each relationship type, each type of social support provided, average 
frequency of contact using both the single-item measure and the reported average number of days per week of communication (mean, 
SD), and the frequency and quality of health information provided by alters are reported. Average relationship type between alter and 
ego and between network members are calculated and reported. All egocentric analyses are completed using ENET. 

Community Network Ties. To identify specific individuals in the community who are named by multiple community members as 
trusted sources of health information, we created a complete network sample by matching ego and alter names across ego networks, 
creating as many connected components as possible. This larger, more connected network comprised of the ego networks is called a 
sociocentric network. Each node in the network represents a person who was either a participant in the study (ego) or an alter named 
by an ego in the study. Some individuals hold both ego and alter positions in the network. We calculated the degree (number of times a 
person is identified as a source of trusted health information) for each node, and the average degree for the entire network. We 
calculate and report network size and other descriptive network statistics. All sociocentric network analyses were conducted using 
UCINET. 

This approach provides an understanding of 1) which specific community members are trusted sources of health advice, 2) what are 
the characteristics of community members who are identified as trusted sources of health advice, and 3) the relationships between 
community members and these trusted sources of health advice. We can then use this information to understand whether community 
members are identifying the same people, sets of people, or roles people serve in the community as trusted sources of health advice, 
allowing us to optimally identify trusted community members to serve as change agents for rural T2DM interventions. 
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Participant characteristics. A total of 68 participants have been included in this preliminary analysis. Three cases were dropped 
from the analytic sample due to repeat interviews. In each of these cases, data from the participant’s first interview were kept for 
analysis. The total analytic sample included 68 participants (see Table 1). Participants were majority female (n = 45, 66%) with a mean 
age of 43.8 (SD 15.7). Most participants were employed full (n = 32, 47%) or part time (n = 8, 12%), with 22% (n = 15) of the sample 
unemployed and 12% disabled/unable to work (n = 8). Most (97%) of participants were insured, with 39% covered privately (n = 25), 
25% through Medicaid (n = 16), 14% through Medicare (n = 9), and 19% through some other insurance (n = 12). The majority of 
participants (75%) had a Year 12 equivalent education or less (n = 47), although few reported ever having trouble reading (n = 8, 
12%) or speaking (n = 3, 4%) English. About 27% of the sample were married at the time of the interview (n = 18); most participants 
were never married (n = 22, 33%), or were separated or divorced (n = 21, 31%). 

Characteristics of trusted health advice alters and relationships between ego and alters. When asked to identify three people in their 
community they trust and can go to for good or reliable health advice, most participants (82%) provided three names, with an average 
of 2.72 (0.67) alters named. 

On average, participants reported talking to their health advice alters via phone calls, text, email, or any form of communication 
3.51 days a week (SD 2.02) and rated their overall frequency of contact with alters as 7.15 (SD 2.05) on a scale of 1–10, with 10 
representing the most amount of contact. 

Nearly half (48%) of all participants reported that at least one health advice alter provided “very valuable” information “that helps 
you with healthy lifestyle,” with 28% reporting that all three of their health advice alters provide very valuable information. Inter-
estingly, one participant rated the information from all three of their health advice alters as “not valuable,” but only 9% of the sample 
overall rated any of their health advice alters as providing information that they did not find valuable. About 73% of participants 
reported that at least one of their alters provide information on healthy lifestyle “frequently,” and 22% “very frequently,” but the 
distribution of frequency of health information provided varies across networks. Distribution of value and frequency of information 
provided by health advice networks is shown in Fig. 1. 

Table 1 
Characteristics of community members (N = 68).  

Participant characteristics (N = 68) n (valid %) or mean (SD) 

Female 45 (66.2) 
Age in years 43.8 (15.7) 
Highest qualification (n = 63) 
Year 12 or equivalent 28 (44.4) 
Diploma or advanced diploma 11 (17.5) 
Bachelor’s degree 10 (15.9) 
Graduate certificate/diploma 2 (3.2) 
Master’s degree 4 (6.3) 
Doctoral degree 0 
None of these 8 (12.7) 
Marital status (n = 67) 
Never married 22 (32.8) 
Married 18 (26.9) 
Sep/divorced 21 (31.3) 
Widowed 6 (9.0) 
Insurance (n = 64) 
None 2 (3.1) 
Private 25 (39.1) 
Medicare 9 (14.1) 
Medicaid 16 (25.0) 
Other insurance 12 (18.8) 
Current employment status 
Employed Full Time 32 (47.1) 
Employed Part Time 8 (11.8) 
Unemployed 15 (22.1) 
Unable to work/disabled 8 (11.8) 
Retired 5 (7.4) 
Trouble speaking English 
Never 65 (95.6) 
Rarely 1 (1.5) 
Sometimes 0 
Often 0 
Always 2 (2.9) 
Don’t know 0 
Trouble reading English 
Never 59 (86.8) 
Rarely 2 (2.9) 
Sometimes 4 (5.9) 
Often 1 (1.5) 
Always 1 (1.5) 
Don’t know 1 (1.5)  

B.L. Smalls et al.                                                                                                                                                                                                       



Heliyon 9 (2023) e13774

5

Many networks also provide social support to participants. Displayed in Table 2 are the average proportion of participants’ health 
advice networks that provide each type of social support, as well as the proportion of the total sample that indicate each type of support 
for 0, 1, 2, or 3 network members. Overall, participants indicated that they could count on 75% of their health advice network when 
they are ill, and count on 73% of their network “to give advice, guidance or useful suggestions that would help you to avoid mistakes,” 
and “to listen to you when you need to talk.” Participants also indicated, on average, that 73% of their health advice network would 
“come to you if they had a need or problem,” demonstrating some reciprocity in support. Slightly lower proportions of network 
members could be counted on if the participant may “generally need help for reasons other than an emergency” (70%), “to give advice, 
guidance or useful suggestions that would help you to avoid mistakes” (67%), or to “trust with a secret or information that could get 
you into trouble” (64%). 

Participants were most likely to name friends as health advice alters, with 52% of the sample defining at least one health advice 
network member as a “friend,” and within a network, on average, 29% of ties are defined as friends (Table 3). After friends, “other 
medical professional” was the most prevalent type of relationship tie in the sample. Nearly one-third of the sample (32%) had at least 
one “other medical professional” in their network and within networks, on average, 17% of a participant’s network was defined as 
“other medical professional.” Doctors, religious leaders, and religious community members were less frequently named as community 
health advice network members in this sample. Dividing networks into kin and non-kin ties, on average, participants had 1.07 (SD 
1.06) total kin ties in their networks and 2.07 (SD 1.52) non-kin ties. 

Community network ties. Every alter named in this study was named as a trusted source of health advice. However, some com-
munity members were named by multiple participants as health advice alters. We created a preliminary connected map of all par-
ticipants and alters by matching names of alters across participants (Fig. 1). While this connected network cannot represent all ties 
between the participants and alters in the study, it can show us whether certain community members were frequently named as trusted 
health advice alters. 

In the figure, the small pink circles each represent a participant in the study. The squares represent a health advice alter named by a 
participant. Each edge or arrow pointing to a square is one participant naming that person as a health advice alter. The size and color of 
the squares represent the number of participants who named that person as a health advice alter: the larger and darker color the square 
is, the more participants who have named that person as a health advice alter. 

There were a total of 185 alters named. There are four alters named most frequently as providing trusted health advice in the 
community. In the figure, these health advice alters (HA) are marked as “HA1,” “HA2,” “HA3,” and “HA4.” HA1 (large dark red square) 
was named by 10 participants as a provider of trusted health advice, HA2 (large bright red square) was named by 9 participants, and 
HA3 and HA4 (medium bright red squares) were named by 4 participants each. There are four individuals who were named by 3 
participants each (small dark pink squares), and seven individuals who were each named by 2 participants (smaller light pink squares). 
All other alters (smallest light blue squares) were named by only one participant. 

Of these four most frequently nominated alters, three were women. They were characterized by the egos that nominated them as 
other medical professional (n = 18 times); friend (n = 7), coworker (n = 4); relative (n = 2); priest, minister, or rabbi (n = 2); doctor (n 
= 1); and in-law (n = 1). These four alters did not differ significantly from the others in how they were characterized by participants 
regarding trust, the value or frequency of health information provided, or in support provided. However, these top nominated alters 
were significantly more likely than the other alters to be named as an “other health care provider” (67% of nominations in top alters 
versus 11% in other alters, Х2 46.99, p < .001), and participants reported a lower average amount of contact on a scale of 1–10 with the 
top alters (mean 4.65, SD 3.38) versus the other alters (mean 7.48, SD 2.68); t (179) = 4.79, p = .045). 

Fig. 1. Social network map of health information in a rural Appalachia community.  
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3. Discussion 

In this study, we aimed to understand which specific community members are trusted sources of health information. In this study, 
alters HA1, HA2, HA3, and HA4 were noted as main sources of health information is this community (see Fig. 1). Common charac-
teristics of community members identified as trusted sources of health advice included frequent or very frequent provision of infor-
mation on healthy lifestyles and the provision of social support. Community members identified as trusted sources of health advice 
were also more likely to be friends or health providers who are not doctors. 

Our findings are different from existing scientific literature that identifies doctors and family members as most trusted sources of 
health advice [25–28]. However, in rural contexts there have been findings that other community members (e.g., neighbors, friends, 

Table 2 
Characteristics of networks and network members (N = 68).  

Variable n (valid %) or mean (SD) 

Network member characteristics Mean % network for sample n (%) of sample that indicated response for each number 
of network members 

0 1 2 3 

Network size (average degree) 2.72 (0.67) 1 (1.5) 5 (7.4) 6 (8.8) 56 (82.4) 
Social support 
Count on when you’re ill 75.0 2 (2.9) 17 (25.0) 11 (16.2) 38 (55.9) 
Count on to give advice, guidance 73.0 3 (4.4) 19 (27.9) 8 (11.8) 38 (55.9) 
Come to you if they had a need or problem 73.0 4 (5.9) 16 (23.5) 11 (16.2) 37 (54.4) 
Count on to listen to you when you need to talk 72.5 2 (2.9) 21 (30.9) 8 (11.8) 37 (54.4) 
Count on when you generally need help 69.6 2 (2.9) 21 (30.9) 14 (20.6) 31 (45.6) 
Count on to support you in major decisions or plans 66.7 3 (4.4) 23 (33.8) 13 (19.1) 29 (42.6) 
Trust with a secret/info that could get you in trouble 63.7 7 (10.3) 22 (32.4) 9 (13.2) 30 (44.1) 
Health related information Mean % network for sample n (%) of sample that indicated response for each number 

of network members 
0 1 2 3 

Value of health-related information 
very valuable 37.3 35 (51.5) 10 (14.7) 3 (4.4) 20 (29.4) 
valuable 48.0 27 (39.7) 7 (10.3) 11 (16.2) 23 (33.8) 
not valuable 4.9 62 (91.2) 3 (4.4) 2 (2.9) 1 (1.5) 
Frequency of health information 
very frequently 11.3 52 (76.5) 11 (16.2) 3 (4.4) 2 (2.9) 
frequently 49.5 19 (27.9) 16 (23.5) 14 (20.6) 19 (27.9) 
not frequently 29.4 31 (45.6) 19 (27.9) 13 (19.1) 5 (7.4) 
Frequency of any contact Mean (SD)     
Average amount of contact with each person, scale of 1–10 (n = 65) 7.15 (2.05)     
Average number of days in a week you talk to each person (n = 56) 3.50 (2.02)      

Table 3 
Relational characteristics of networks (N = 68).  

Summary kin/non-kin ties Mean (SD) for sample  

Average total kin ties in a network 1.07 (1.06)  
Average total non-kin ties in a network 2.07 (1.52)  
Relation to ego Mean % of a network comprised of this relationship Mean % of total sample indicating this relationship as a tie 
Friend 29.41 35 (51.5) 
Other medical professional 17.15 22 (32.4) 
Sibling 8.82 16 (23.5) 
Relative 8.33 14 (20.6) 
Parent 6.86 14 (20.6) 
Coworker 7.84 10 (14.7) 
Spouse 4.41 9 (13.2) 
Doctor 4.41 7 (10.3) 
Priest/minister/rabbi 3.92 8 (11.8) 
In-law 2.94 5 (7.4) 
Child 2.45 5 (7.4) 
Neighbor 1.47 2 (3.0) 
Fellow church member 1.47 2 (3.0) 
Employer 0.98 2 (2.9) 
Aunt/uncle 0.98 2 (2.9) 
Grandparent 0.97 2 (2.9) 
Employee 0.49 1 (1.5) 
Belongs to same club 1.47 1 (1.5) 
Do leisure activities with 0.49 1 (1.5)  
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partners) are preferred sources given their prior experience with issues in common [29–31]. Our findings suggest that rural residents 
still rely on friends, but family members and doctors are not as trusted in some communities when considering trust health 
information. 

In addition, the question used in this study to identify names (“Please identify 3 people in your community who you believe are 
influential and who you trust and go to for good or reliable health advice.“) may lead to different responses than those of previous 
studies. In previous studies, the question posed to study participants included asking about the whole network or cohesive subgroups in 
the network, [27,31], which are different from our study. For this study, we emphasize that the alters must be “influential members of 
our community who you trust and go to for health advice.” The wording of the question required participants to evaluate those they 
interact within their social network on the qualifier of influence, trust, and willingness to receive their advice. 

The community members nominated most frequently only differed than the others in that they were primarily non-physician health 
care providers. This may reflect a growing number of community nurses and nurse practitioners in rural areas like Appalachian 
Kentucky and could identify an important group to target as change agents. The significantly lower average amount of contact reported 
by participants for these tops alters versus the others makes sense given that they were primarily health care providers. Still, additional 
research is needed to better understand what type of non-physician health care providers are deemed trusted sources of information, 
and furthermore, how can we leverage those relationships and networks to promote healthy lifestyles in rural Appalachia commu-
nities. Overall, we can then use these findings to understand whether community members are identifying the same people, sets of 
people, or roles people serve in the community as trusted sources of health advice, allowing us to optimally identify trusted community 
members to serve as change agents for desired health behaviors. 

This research has provided insights on how a rural Appalachia residents choose their source of health information and health 
advice. The strengths of this study includes how we framed our research question to identify alters, which may have allowed for more 
specific responses that are useful for implementation in communities than previous studies. This is important because it provides a 
method to identify individuals within vulnerable populations, such as Appalachia, who are considered trustworthy and informal 
community leaders. By identifying these individuals, researchers could approach those individuals to be trained in chronic disease 
management and provide informational support. This is important because cultural norms regarding chronic disease management (e. 
g., diabetes, obesity) would lend itself to fatalistic attitudes and/or poor coping mechanisms that do not improve health outcomes and 
increase disease severity among these populations. Hence, empowering community members who are seen as trustworthy and 
informal leaders could be one way to help shift these cultural health beliefs. In other lay health worker and community health worker 
literature, these individuals are self-selected and may not be considered trustworthy by community members or have not have personal 
characteristics (e.g., personality traits) that are perceived to be favorable. Overall, this is a different way of assessing dissemination of 
trusted health information but also the potential for identifying or combating health-related misinformation in vulnerable 
communities. 

It is also important to mention limitations of this study. First, participants were limited to three names, as that provides limited 
results, but the results are specific, which is a strength. Next, though our intention was to use a snowball method to identify community 
members, we were not able to do so. However, partnering with a community liaison was crucial to our recruitment efforts but could 
also contribute to only identifying community members who were convenient to the community liaison. Unfortunately, this may have 
led to some bias in community members’ responses during the interview. Of note, the study is ongoing and there may be changes in the 
distribution of the sample population’s characteristics for future analyses. Third, the study findings may not be generalizable to 
populations outside of the specific community where we recruited due to the heterogeneous nature of rural communities, even within 
Appalachia. Still, the goal of this research is to determine if using this method (e.g., social network analysis) is helpful to identify the 
availability of trust health information and who or what those sources of trusted information are. Once identified, researchers could 
develop various interventions or programs to leverage those sources of trusted health information. Alternatively, if no sources of 
trusted health information are identified, the charge would be to determine how to integrate sources of trusted health information into 
those communities. As such, though the implications of these study findings may not be generalizable, the methods could be useful in 
other communities. Lastly, our sample was primarily of those who identified as women; however, previous literature provides evidence 
that in Appalachian communities, women are more likely to seek and communicate health information than men [32]. Therefore, it is 
unsurprising that our sample is largely female. 

Author contribution statement 

Brittany Smalls: Conceived and designed the experiments; Performed the experiments; Wrote the paper. 
Katherine Eddens: Analyzed and interpreted the data; Contributed reagents, materials, analysis tools or data; Wrote the paper. 
Aaron Kruse-Diehr, Edith Williams: Analyzed and interpreted the data; Wrote the paper. 
Courtney Ortz: Performed the experiments; Wrote the paper. 

Funding statement 

Dr Brittany L. Smalls was supported by National Institute of Diabetes and Digestive and Kidney Diseases [5K01DK116923]. 

Data availability statement 

Data will be made available on request. 

B.L. Smalls et al.                                                                                                                                                                                                       



Heliyon 9 (2023) e13774

8

Additional information 

Supplementary content related to this article has been published online at [URL]. 

Declaration of interest’s statement 

The authors declare no competing interests. 

Appendix A. Supplementary data 

Supplementary data related to this article can be found at https://doi.org/10.1016/j.heliyon.2023.e13774. 

References 

[1] Appalachian Regional Commission (no date), About the Appalachian region [Onine], 2022, https://www.arc.gov/about-the-appalachian-region/. (Accessed 14 
April 2022). Accessed:. 

[2] Appalachian Regional Development Act Amendments of 2007 110th ed, 799, Rep. Oberstar JLD-M- trans. H.R, 2007. 
[3] K. Pollard, L.A. Jacobsen, Population Reference Bureau, The Appalachian region: a data overview from the 2006–2010 American Community Survey, 

Appalachian Regional Commission (2012). Available at, https://www.arc.gov/assets/research_reports/PRB-DataOverview-2012.pdf. 
[4] T.C. Shaw, A.J. DeYoung, E.W. Rademacher, Educational attainment in Appalachia: growing with the nation, but challenges remain, J. Appalach. Stud. 10 (3) 

(2004) 307–329. 
[5] T.A. LaVeist, L.A. Isaac, K.P. Williams, Mistrust of health care organizations is associated with underutilization of health services, Health Serv. Res. 44 (6) (2009) 

2093–2105, https://doi.org/10.1111/j.1475-6773.2009.01017.x. 
[6] T.C. Yang, S.A. Matthews, M.M. Hillemeier, Effect of health care system distrust on breast and cervical cancer screening in Philadelphia, Pennsylvania, Am. J. 

Publ. Health 101 (7) (2011) 1297–1305, https://doi.org/10.2105/AJPH.2010.300061. 
[7] K. Armstrong, A. Rose, N. Peters, J.A. Long, S. McMurphy, J.A. Shea, Distrust of the health care system and self-reported health in the United States, J. Gen. 

Intern. Med. 21 (4) (2006) 292–297, https://doi.org/10.1111/j.1525-1497.2006.00396.x. 
[8] V. Suarez-Lledo, J. Alvarez-Galvez, Prevalence of health misinformation on social media: systematic review, J. Med. Internet Res. 23 (1) (2021). 
[9] Y. Wang, M. McKee, A. Torbica, D. Stuckler, Systematic literature review on the spread of health-related misinformation on social media, Soc. Sci. Med. 240 

(2019), 112552, https://doi.org/10.2196/17187. 
[10] L.A. Rosenwasser, J.S. McCall-Hosenfeld, C.S. Weisman, M.M. Hillemeier, A.N. Perry, C.H. Chuang, Barriers to colorectal cancer screening among women in 

rural central Pennsylvania: primary care physicians’ perspective, Rural Rem. Health 13 (2013) 2504. 
[11] M. Morrone, C.E. Cronin, K. Schuller, S.E. Nicks, Access to health care in Appalachia perception and reality, J. Appalachian Health 3 (4) (2021) 123–136. 
[12] A.G. Cuevas, K. O’Brien, S. Saha, Can patient-centered communication reduce the effects of medical mistrust on patients’ decision making? Health Psychol. 38 

(4) (2019) 325 333, https://doi.org/10.1037/hea0000721. 
[13] R.O. White, R.J. Chakkalakal, C.A. Presley, A. Bian, J.S. Schildcrout, K.A. Wallston, S. Barto, S. Kripalani, R. Rothman, Perceptions of provider communication 

among vulnerable patients with diabetes: influences of medical mistrust and health literacy, J. Health Commun. 21 (2) (2016) 127–134, https://doi.org/ 
10.1080/10810730.2016.1207116. 

[14] T.I. Tsai, W.R. Yu, S.Y.D. Lee, Is health literacy associated with greater medical care trust? Int. J. Qual. Health Care 30 (7) (2018) 514–519, https://doi.org/ 
10.1093/intqhc/mzy043. 

[15] J. Elliott, D. Ripley, Considering contemporary Appalachia: implications for culturally competent counseling, Teach. Superv. Counsel. 3 (1) (2021) 3, https:// 
doi.org/10.7290/tsc030103. 

[16] A.J. Kruse-Diehr, M.W. Lewis-Thames, E. Wiedenman, A. James, L. Chambers, Perspectives of cancer prevention and control resources from stakeholders in 
rural southern Illinois, J. Rural Health 38 (2) (2022) 398–408, https://doi.org/10.1111/jrh.12606. 

[17] D.A. Luke, J.K. Harris, Network analysis in public health: history, methods, and applications, Annu. Rev. Publ. Health 28 (2007) 69–93. 
[18] J. Scott, Social Network Analysis, fourth ed., Sage Publications, Thousand Oaks, CA, 2017. 
[19] S. Wasserman, J. Galaskiewicz, Advances in Social Network Analysis: Research in the Social and Behavioral Sciences 171, Sage Publications, 1994. 
[20] A. Huseth, Misinformation Contributing to Safety Issues in Vehicle Restraints for Children: a Rural/urban Comparison (No. MPC 13-264), Mountain Plains 

Consortium, 2013. 
[21] J.D. Jensen, J. Shannon, R. Iachan, Y. Deng, S.J. Kim, W. Demark-Wahnefried, B. Faseru, E.D. Paskett, J. Hu, R.C. Vanderpool, D. Lazovich, J.A. Mendoza, 

S. Shete, L.B. Robertson, R. Balkrishnan, K.J. Briant, B. Haaland, D.A. Haggstrom, B.F. Fuemmeler, Rural workgroup of the population health assessment in 
cancer center catchment areas consortium (2022) ‘examining rural-urban differences in fatalism and information overload: data from 12 NCI-designated cancer 
centers, Cancer Epidemiol. Biomarkers Prev. 31 (2) (2022) 393–403, https://doi.org/10.1158/1055-9965.EPI-21-0355. 

[22] C.D. Sherbourne, A.L. Stewart, The MOS social support survey, Soc. Sci. Med. 32 (6) (1991) 705–714. 
[23] I.A. Apostolato, An overview of software applications for social network analysis, Int. Rev. Soc. Res. 3 (3) (2013). 
[24] V. Kaplia, I. Baida, A. Calderon, T. Stuut, C. Cheng, W.S. Biggs, Patients’ attitudes and sources of information on coronavirus disease 2019 in rural Michigan, 

Cureus 13 (3) (2021), e14036, https://doi.org/10.7759/cureus.14036. 
[25] M. Agboatwalla, G.N. Kazi, S.K. Shah, M. Tariq, Gender perspectives on knowledge and practices regarding tuberculosis in urban and rural areas in Pakistan, 

East. Mediterr. Health J. 9 (4) (2003) 732–740. 
[26] K.L. Moseley, G.L. Freed, S.D. Goold, ‘Which sources of child health advice do parents follow? Clin. Pediatr. 50 (1) (2011) 50–56, https://doi.org/10.1177/ 

0009922810379905. 
[27] M. Mubushar, F.O. Aldosari, M.B. Baig, B.M. Alotaibi, A.Q. Khan, Assessment of farmers on their knowledge regarding pesticide usage and biosafety, Saudi J. 

Biol. Sci. 26 (7) (2019) 1903–1910, https://doi.org/10.1016/j.sjbs.2019.03.001. 
[28] Y. Tountas, G. Creatsas, C. Dimitrakaki, A. Antoniou, D. Boulamatsis, Information sources and level of knowledge of contraception issues among Greek women 

and men in the reproductive age: a country-wide survey, Eur. J. Contracept. Reprod. Health Care 9 (1) (2004) 1–10, https://doi.org/10.1080/ 
13625180410001696250. 

[29] G. Harling, D. Gumede, M. Shahmanesh, D. Pillay, T.W. Bärnighausen, F. Tanswer, Sources of social support and sexual behaviour advice for young adults in 
rural South Africa, BMJ Global Health 3 (6) (2018), e000955, https://doi.org/10.1136/bmjgh-2018-000955. 

B.L. Smalls et al.                                                                                                                                                                                                       

https://doi.org/10.1016/j.heliyon.2023.e13774
https://www.arc.gov/about-the-appalachian-region/
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref2
https://www.arc.gov/assets/research_reports/PRB-DataOverview-2012.pdf
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref4
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref4
https://doi.org/10.1111/j.1475-6773.2009.01017.x
https://doi.org/10.2105/AJPH.2010.300061
https://doi.org/10.1111/j.1525-1497.2006.00396.x
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref8
https://doi.org/10.2196/17187
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref10
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref10
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref11
https://doi.org/10.1037/hea0000721
https://doi.org/10.1080/10810730.2016.1207116
https://doi.org/10.1080/10810730.2016.1207116
https://doi.org/10.1093/intqhc/mzy043
https://doi.org/10.1093/intqhc/mzy043
https://doi.org/10.7290/tsc030103
https://doi.org/10.7290/tsc030103
https://doi.org/10.1111/jrh.12606
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref17
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref18
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref19
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref20
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref20
https://doi.org/10.1158/1055-9965.EPI-21-0355
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref22
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref23
https://doi.org/10.7759/cureus.14036
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref25
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref25
https://doi.org/10.1177/0009922810379905
https://doi.org/10.1177/0009922810379905
https://doi.org/10.1016/j.sjbs.2019.03.001
https://doi.org/10.1080/13625180410001696250
https://doi.org/10.1080/13625180410001696250
https://doi.org/10.1136/bmjgh-2018-000955


Heliyon 9 (2023) e13774

9

[30] J.M. Parnell, J.C. Robinson, Social network analysis: presenting an underused method for nursing research, J. Adv. Nurs. 74 (6) (2018) 1310–1318, https://doi. 
org/10.1111/jan.13541. 

[31] S.A. Denham, M.G. Meyer, M.A. Toborg, M.J. Mande, Providing health education to Appalachia populations, Holist. Nurs. Pract. 18 (6) (2004) 293–301. 
[32] Y.R. Hong, J. Tauscher, M. Cardel, Distrust in health care and cultural factors are associated with uptake of colorectal cancer screening in Hispanic and Asian 

Americans, Cancer 124 (2) (2018) 335–345, https://doi.org/10.1002/cncr.31052. 

B.L. Smalls et al.                                                                                                                                                                                                       

https://doi.org/10.1111/jan.13541
https://doi.org/10.1111/jan.13541
http://refhub.elsevier.com/S2405-8440(23)00981-7/sref31
https://doi.org/10.1002/cncr.31052

	Assessing the availability of trusted health information in a rural Appalachia community using social network analysis
	1 Introduction
	2 Methods
	2.1 Study participants and recruitment
	2.2 Social network data collection and measures
	2.3 Social network data analysis

	3 Discussion
	Author contribution statement
	Funding statement
	Data availability statement
	Additional information
	Declaration of interest’s statement
	Appendix A Supplementary data
	References


