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Abstract

Background—Identifying and engaging excessive alcohol users in primary care may be an 

effective way to improve patient health outcomes, reduce alcohol-related acute care events, and 

lower costs. Little is known about what structures of primary care team communication are 

associated with alcohol-related patient outcomes.

Methods—Using a sociometric survey of primary care clinic communication, this study 

evaluated the relation between team communication networks and alcohol-related utilization of 

care and costs. Between May 2013 and December 2013, a total of 155 healthcare employees at 6 

primary care clinics participated in a survey on team communication. Three-level hierarchical 

modeling evaluated the link between connectedness within the care team and the number of 

alcohol-related emergency department visits, hospital days, and associated medical care costs in 

the past 12 months for each team’s primary care patient panel.

Results—Teams (n=31) whose RNs displayed more strong (at least daily) face-to-face ties and 

strong (at least daily) electronic communication ties had 10% fewer alcohol-related hospital days 

(RR=0.90; 95% CI: 0.84, 0.97). Furthermore, in an average team size of 19, each additional team 

member with strong interaction ties across the whole team was associated with $1030 (95% CI: −

$1819, −$241) lower alcohol-related patient health care costs per 1000 team patients in the past 12 

months. Conversely, teams whose primary care practitioner had more strong face-to-face 

communication ties and more weak (weekly or several times a week) electronic communication 

ties had 12% more alcohol-related hospital days (RR=1.12; 95: CI: 1.03, 1.23) and $1428 (95% 

CI: $378, $2478) higher alcohol-related healthcare costs per 1000 patients in the past 12 months. 

The analyses controlled for patient age, gender, insurance, and co-morbidity diagnoses.

Conclusions—Excessive alcohol-using patients may fair better if cared for by teams whose 

face-to-face and electronic communication networks include more team members and whose 

communication to the PCP has been streamlined to fewer team members.
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INTRODUCTION

Providing high quality care for excessive alcohol users, including heavy and binge drinkers, 

is a major challenge for health care professionals in primary care. Heavy alcohol 

consumption is defined as consuming more than 7 drinks per week for women or 14 drinks 

per week for men (CDC, 2014); binge drinking corresponds to 5 or more drinks for men or 4 

or more drinks for women on a single occasion (NIAAA, 2004). Approximately 24% of men 

and 15% of women engage in excessive alcohol consumption (CDC, 2012). In 2006, there 

were more than 1.2 million emergency room visits and 2.7 million physician office visits 

due to excessive drinking (The Lewin Group, 2013). Alcohol-medication interactions are 

responsible for one quarter of all US emergency room visits. Roughly 16% to 26% of 

hospitalized inpatients report excessive alcohol use (Saitz et al., 2006, Roche et al., 2006). 

Excessive alcohol drinkers have higher rates of hospital readmissions (Walley et al., 2012) 

and experience lower levels of screening, preventive, and comorbidity care in comparison to 

patients without alcohol misuse (Beck et al., 2013, Mitchell et al., 2009). Excessive alcohol 

consumption is associated with $25 billion in healthcare costs annually (Bouchery et al., 

2011). Given the tremendous disease burden and the prevalence rates of excessive alcohol 

use, from the societal perspective it is essential that health care practitioners provide high 

quality care in order to reduce potentially avoidable utilization and costs for excessive 

alcohol drinkers (Rehm, 2011, Mertens et al., 2003).

Identifying and engaging excessive alcohol users in primary care may be an effective way to 

reduce rates of excessive alcohol use and to alleviate alcohol-related co-morbidity and 

mortality in primary care patients (Fleming and Manwell, 1999, Zgierska A, 2009, Fleming 

et al., 2002, Kraemer, 2007). A number of meta-analyses have shown that alcohol services 

delivered in primary care settings can reduce alcohol use and associated harm, mortality, and 

medical costs for excessive alcohol drinkers (Solberg et al., 2008, Kaner et al., 2009, Bray et 

al., 2011, Jonas et al., 2012).

Current efforts to improve quality of alcohol-related care for excessive alcohol drinkers in 

primary care call for teams of clinicians and staff who perform interdependent tasks to 

deliver alcohol-related care for patients (Sullivan et al., 2011, Israel et al., 1996, Cruvinel et 

al., 2013, Aspy et al., 2008, Reiff-Hekking et al., 2005). Notably, in 2011, a joint Office of 

National Drug Control Policy, Substance Abuse and Mental Health Services Administration, 

and Health Resources and Services Administration meeting asked for more investment in 

team training for the primary care workforce to properly integrate alcohol services delivery 

in primary care (Dilonardo, 2011). Little is known, however, about the attributes of team 

care that are associated with better alcohol services delivery (Chambers et al., 2012). Team 

communication networks may be fundamental to the team’s capacity to deliver high quality 

alcohol-related care and to lower utilization and costs. Team communication networks could 

influence alcohol-related patient health outcomes through better team coordination (i.e., 
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management of interdependent but distinct activities involved in care provision) resulting in 

shared vision and innovation (Stevenson et al., 2001, Campbell et al., 2001, Hess et al., 

2010). Furthermore, team communication networks may foster the development of trust 

among team members performing distinct roles (Baker et al., 2006) as well as promote 

energy and emotional engagement which are essential for coordination (Quinn, 2005) and 

for patient outcomes.

Based on literature, the electronic health record (EHR) has low rates of documented alcohol 

services (McGlynn et al., 2003, Kim et al., 2013, Willenbring, 2013, Hingson et al., 2012). 

While alcohol services may go underreported in the EHR (Kim et al., 2013), better 

functioning teams may still be aware of patients’ alcohol use and take it under consideration 

in treating co-morbid medical conditions, which will result in fewer acute care visits. 

Therefore, we examine alcohol-related emergency department (ED) visits and hospital days 

as our measure of alcohol-related quality of care. While this is not an all-encompassing 

measure of alcohol-related quality of care, it allows us to quantify alcohol-related patient 

outcomes related to quality of care. Unfortunately, no reliable and valid measures of 

alcohol-related quality of care in primary care practices are readily available in the literature.

Without understanding what team communication structures contribute to alcohol-related 

utilization of care and medical costs, it will be difficult to meet the health needs for this 

patient population. With this in mind, this study addresses the following research question:

Research Question

What primary care team communication networks are associated with alcohol-related 

utilization of care and medical costs for primary care patients?

MATERIALS AND METHODS

Study Procedure

The study data come from a selected sample of 6 primary care clinics covering a wide range 

of the patient population across southern Wisconsin. A total of 8 primary care clinics were 

invited and 6 clinics agreed to participate. Study sites were chosen based on consultation 

with leadership from the health care system. Sites invited were non-residency-based primary 

care clinics that were not currently involved in other research or quality improvement 

initiatives. Reasons for refusal included recent staff turnover and lack of time. The 6 

participating clinics are urban (2), suburban (3), and rural (1). The clinics have from 3 to 11 

primary care practitioners (PCPs), with average active patient panel sizes (at least 2 visits in 

the past 3 years) ranging from 987 to 1548 patients per PCP. On average, roughly 65 percent 

of the clinic population has health insurance through a commercial health plan. Medicare 

coverage varies by clinic, from 6 to 19 percent, and 5 to 6 percent of the population is 

covered by Medicaid. The Institutional Review Board of the University of Wisconsin 

approved the study.

The first author initially introduced the study procedures and provided study consent forms 

at an all-staff clinic meeting in participating clinics. All physicians (MD/DO), physician 

assistants (PA), nurse practitioners (NP), registered nurses (RN), medical assistants (MA), 
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licensed practical nurses (LPN), laboratory technicians, radiology technicians, clinic 

managers, medical receptionists, and other patient care staff were then invited to schedule 

the 30-minute face-to-face structured survey interview. Eligibility criteria included 18 years 

of age or older, ability to read and understand English, and employment at the study site in a 

patient care or patient interaction capacity. Subjects received $10 for completing the study 

survey and were entered into a lottery drawing for $100. In addition, the research team 

donated $200 to a local outreach effort of the clinic’s choice to participating clinics with 

90% participation. Over 97% (155 of 160 invited) of eligible subjects took part in the study.

Data Sources

Team Member Survey—Study participants completed a 30-minute face-to-face 

structured survey, which asked about the subject’s communication with team members. 

Communication network questions were generated and pilot tested by the research team. See 

Appendix for network questions and formatting.

To minimize response bias and enhance data validity across study participants, the study 

team assured participants of the confidentiality of their responses, asked questions in a face-

to-face interview format, and standardized interviewer training.

Active Primary Care Patient Panels of Primary Care Team—An EHR search 

linked primary care teams with active patient panels seen by the team. To ensure continuity 

of care, the active primary care team patient panel sample consisted of patients who had at 

least one visit with the lead clinician in the past 12 months, and at least 2 visits in the past 36 

months. Patients with visits to multiple primary care clinicians were assigned to the clinician 

whom they saw most frequently, or, in the case of a tie, to the clinician seen at the most 

recent visit.

Primary Care Team Measures

Team Membership—Team communication networks are defined as the patterns of 

communication that exist among members of a primary care team. To determine 

membership in a care team, clinic staff were asked to consider a team definition and indicate 

on a full clinic staff roster who was on their care team. The care team was defined as ‘the 

smallest unit of individuals within the clinic that care for a specific patient panel.’ For the 

analysis, care team membership included a lead primary care practitioner (PCP), either a 

physician, nurse practitioner, or physician assistant, and all clinic employees who indicated 

on the survey that they belonged to that lead PCP’s care team. Finally, any individual whom 

the PCP named as a care team member was also included in the care team.

Clinic staff members could be included on multiple care teams based on responses to the 

team membership query. As an example, RNs could indicate that they belonged to the care 

teams of multiple PCPs. In this case, care team memberships would overlap as each RN 

would be considered a member of each PCP-led team.

Team Communication Network—Using the clinic staff roster as an aid for memory 

recall, all clinic staff members identified with whom and how frequently they interacted 
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both face-to-face and by electronic means about patient care with other staff members in the 

clinic in the past 6 months (see Appendix). A connection between two team members was 

coded as a strong tie if the frequency of communication was reported as ‘once each day’ or 

‘a few times each day’. A connection between team members was coded as a weak tie if the 

frequency of communication was reported as ‘once per week’ or ‘a few times per week’.

The communication network variable in-degree classified the face-to-face and EHR 

connections between team members. In-degree is a count of the communication ties directed 

to an individual from the rest of the team (Borgatti and Halgin, 2011). In-degree measures 

the connectedness of the individual to his/her team as a collective perspective of the team as 

a whole as opposed to a single person’s perception.

Team Member Individual and Demographic Characteristics—Team members self-

reported gender, job title, percentage of full-time employment, and years working at the 

clinic.

Team Patient Outcome Measures

Alcohol-Related Health Care Utilization Measures—Frequency of alcohol-related 

ED visits and hospital visit days were extracted from an enterprise EHR database (Epic 

Systems Corporation) for teams’ active patient panels as utilization counts over the past 12 

months. EHR records were searched for ED or hospital visits that included an alcohol-

related ICD-9 code (2910 2911 2912 2913 2914 2915 2918 29181 29182 29189 2919 30300 

30301 30302 30303 30390 30391 30392 30393 30500 30501 30502 30503 76071 9800 

3575 4255 53530 53531 5710 5711 5712 5713), as defined by the Agency for Healthcare 

Research and Quality’s Clinical Classification Software alcohol diagnoses category (CCS 

category 660) (Quality, 2006–2009).

Alcohol-Related Medical Costs—Medical costs in the past 12 months were calculated 

by applying average medical costs in Wisconsin derived from published reports to health 

care utilization counts (Beckers Hospital Review, 2010, Agency for Healthcare Research 

and Quality, 2006, Weinick et al., 2009). Costs are considered from a societal single payer 

perspective (Adam et al., 2003). An average 2013 cost of $664 per ED visit and $1,628 per 

hospital day was applied to each recorded visit. Costs reflect average Medicare 

reimbursement rates for emergency and hospital care and do not assess patient costs. Charge 

data billed to the patients were not available for study ED and hospital visits.

Patient-Level Control Variables—To account for differences in patient panel 

characteristics and for factors that may be independently associated with health care 

utilization and cost, the analysis adjusted for a multitude of individual patient-level control 

variables. Patient-level variables drawn from the EHR included patient age, gender, race/

ethnicity, insurance type, and available EHR diagnoses of chronic conditions referenced in 

the Centers for Medicare and Medicaid Services Chronic Condition Warehouse (CMS) (e.g., 

acute myocardial infarction, asthma, atrial fibrillation, cancer, chronic kidney disease, 

chronic obstructive pulmonary disease, depression, hyperlipidemia, hypertension, ischemic 

heart disease, osteoarthritis, osteoporosis, rheumatoid arthritis) and in the Charlson 
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Comorbidity Index (Charlson et al., 1987) (e.g., cerebrovascular disease, congestive heart 

failure, dementia, peptic ulcer disease). The Charlson Comorbidity Index (CCI) was also 

included to adjust for potential confounding by multiple simultaneous chronic conditions 

(Charlson et al., 1987).

Statistical Analysis

Social Network Analysis—The analysis created a four-cell communication matrix for 

each team member by cross-tabulating face-to-face communication ties (strong/weak) with 

EHR communication ties (strong/weak) to every other team member. First, we calculated 

the number of an individual’s in-degree connections that were present in each quadrant of 

the communication matrix (strong/strong, strong/weak, weak/strong, weak/weak) out of the 

total possible connections. Next, we summed the individual tie strength tallies across all 

members of the care team. Finally, we computed average tie strength totals for specific job 

titles (i.e., PCP, RN, LPN/MA, laboratory/radiology technician, and medical receptionist) 

within each team. For the statistical models, the numbers of ties in each tie strength category 

(e.g., strong face-to-face and strong EHR) were standardized so that a one unit increase in 

the predictor variable was equivalent to one team member making an additional connection 

of that tie strength to every other member of the care team.

Hierarchical Linear Modeling—Multivariate analyses used 3-level (clinic/care team/

patient) generalized linear mixed models (GLMMs) to test the association between team-

level tie strength and patient-level alcohol-related ED visits, hospital days, and associated 

medical costs. The 3-level GLMMs fit ED and hospital count data with a Poisson regression 

model (GLMM model with a log link). The Poisson distribution is a heavy tailed, positively 

skewed distribution. Medical costs were fit with a normal link function.

Hierarchical data analysis accounted for clustering of patients by primary care team and 

primary care teams by clinic (Dickinson and Basu, 2005). By incorporating a nested 

structure (clinic/team/patient) into the 3-level model, the analysis controlled for both patient-

level and clinic-level effects. A random intercept term in the model captured clinic-level 

fixed effects.

First, GLMMs #1–24 independently tested the number of strong/strong, strong/weak, weak/

strong, and weak/weak face-to-face and electronic communication ties as predictors of 

alcohol-related utilization and cost. Separate models were developed for the team as a whole 

and for the team’s PCP, RNs, LPNs/MAs, laboratory/radiology technicians, and medical 

receptionists, while adjusting for patient-level covariates (age, gender, race/ethnicity, 

insurance, chronic medical conditions and Charlson Comorbidity Index) and clinic-level 

fixed effects.

Second, stepwise multivariate GLMM models #25–28 evaluated the independent main 

effects of simultaneously entered communication network measures while controlling for 

patient-level covariates (age, gender, race/ethnicity, insurance, chronic medical conditions 

and Charlson Comorbidity Index) and clinic-level fixed effects.
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Finally, we conducted a series of sensitivity analyses to test whether our GLMM models had 

fully controlled for patient characteristics and whether additional team attributes could 

confound the relationship between team social network structures and patient outcomes. 

Sensitivity models added last recorded alcohol use, tobacco use, team size, the percent of 

part-time team members, the average number of years team members worked at the clinic, 

and the ratio of RNs to other staff members in the team as potential confounders.

The analyses used Ucinet 6 for constructing networks and obtaining SNA measurements, 

and used HLM 7.0 for constructing GLMM models.

RESULTS

This study included 31 primary care teams operating at 6 primary care clinics. A total of 160 

health professionals were invited to participate and 155 (97%) completed the study survey 

(Table 1). Participating staff included 27 primary care practitioners (20 MD/DO, 7 NP/PA), 

30 RNs, 30 MAs or LPNs, 38 medical receptionists, 24 laboratory or radiology technicians, 

and 6 clinic managers.

Participants were 95% female, which is in line with U.S. Census Bureau data indicating that 

91% of all nurses, nurse practitioners, and licensed practice nurses, and 97% of all medical 

receptionists, are female (National Center for Health Workforce Analysis (U.S.), 2013). One 

fifth of study participants had worked at their practice for 1 year or less and just under a 

third worked part-time, defined as 75% time or less.

Care teams ranged in size from 12 to 28 individuals, with an average team size of 19 team 

members (Table 1). PCPs led a single care team; other team members (RNs, LPNs/MAs, 

etc.) could belong to multiple care teams as self-reported on the team membership question. 

On average, clinic members other than the PCP belonged to 4 primary care teams.

Patient panels were 61% female, predominantly non-Hispanic white (87%), and most had 

private insurance (71%). Chronic diseases were common, with 26% of patients diagnosed 

with diabetes and 31% with hypertension. On average there were 1.7 alcohol-related ED 

visits and 16.1 alcohol-related hospital days per 1,000 patients in the team patient panel in 

the past 12 months. Alcohol-related health care costs in the past 12 months averaged US

$27,000 per 1,000 team panel patients.

As seen in Table 2, within their primary care teams, PCPs received more strong EHR 

communication ties (6.7, sd 3.4) than face-to-face ties (5.6, sd 2.1). The data indicate that, 

on average approximately 7 team members communicated face-to-face with the PCP daily 

or multiple times per day, and 6 team members communicated electronically with the PCP 

daily or multiple times per day. RNs received the most communication ties both face-to-face 

(8.8, sd 2.6) and electronically (6.7, sd 1.6). On average, the team’s RNs received daily or 

more frequent face-to-face communication about patient care from 9 other team members 

and daily or more frequent electronic communication about patient care from 7 other team 

members. Laboratory and radiology technicians had the fewest number of daily 

communication connections, both face-to-face and electronically.
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Figure 1 visually represents the communication networks in two study teams. Team A, 

which was in the lowest quartile of alcohol-related health care utilization and costs, had 

significantly more strong communication connections among the team members than weak 

ties both face-to-face and through the EHR. Team B, which was in the highest quartile of 

alcohol-related health care utilization and costs, had fewer strong communication ties and 

more weak communication connections. Notably, in Team B the laboratory and radiology 

technicians had very few strong communication ties. One technician had a single weak 

(weekly or several times a week) connection within the patient care team.

Table 3 presents results from GLMM models #1–24. The first and second panels of Table 3 

model frequency of alcohol-related ED visits and hospital days while adjusting for patient-

level control variables and clinic-level effects. As seen in the first panel of Table 3, teams 

whose LPNs and MAs had more weak face-to-face ties and weak EHR communication ties 

had higher rates of alcohol-related ED visits (RR=1.23; 95% CI: 1.07, 1.42). Teams whose 

RNs or laboratory technicians had more weak face-to-face interaction paired with strong 

EHR communication had patients with 17% fewer alcohol-related ED visits (RR=0.83; 95% 

CI: 0.69, 0.99) and 20% fewer alcohol-related ED visits (RR=0.80; 95% CI: 0.65, 0.99), 

respectively. There was also a significant association between strong face-to-face and EHR 

communication ties to the team’s medical receptionists and fewer alcohol-related ED visits 

(RR=0.90; 95% CI: 0.82, 0.98).

Panel 2 of Table 3 shows that teams whose PCP had more strong face-to-face 

communication ties combined with weak EHR communication had higher rates of alcohol-

related hospitalization (RR=1.10; 95% CI: 1.01, 1.21). Teams whose LPNs/MAs had more 

weak face-to-face ties and weak EHR communication ties also had higher rates of alcohol-

related hospitalization (RR=1.25; 95% CI 1.10, 1.41). In contrast, teams whose RNs had 

more strong face-to-face communication ties and strong electronic communication ties had 

significantly fewer alcohol-related hospital days (RR=0.95; 95% CI: 0.89, 1.00) in the past 

12 months.

Panel 3 in Table 3 shows model results associating team network ties with health care costs. 

As seen in Panel 3, in an average size team of 19, for every additional team member with 

interactions across the whole team (strong face-to-face and strong EHR ties), there was a 

corresponding $1030 (95% CI: −$1819, −$241) reduction in alcohol-related patient health 

care costs per 1000 team patients in the past 12 months. In contrast, each additional team 

member with weak face-to-face and weak EHR communication connections was correlated 

with $2922 (95% CI: $734, $5109) higher alcohol-related patient health costs per 1000 team 

patients in the past 12 months. Examining connections within specific job titles, teams with 

PCPs who had more strong face-to-face and weak EHR communication ties had $1455 (95% 

CI: $485, $2425) higher alcohol-related patient costs per 1000 team patients in the past 12 

months. Teams with RNs who had more strong/strong ties within the team had $549 (95% 

CI: −$870, −$228) lower alcohol-related healthcare costs per 1000 patients, and teams with 

LPNs/MAs who had more weak/weak communication ties had $1909 (95% CI: $1074, 

$2743) higher alcohol-related health costs per 1000 team patients in the past 12 months. 

There were no statistically significant associations between medical receptionist ties and 

alcohol-related patient costs.
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Finally, Table 4 presents the multivariate GLMM model #25–28 results. Panel 1 of Table 4 

shows that for each additional team member with strong ties (face-to-face and EHR) to the 

team’s RNs, there was an independent main effect of 10% fewer alcohol-related hospital 

days (RR=0.90; 95% CI: 0.84, 0.97) and $722 (95% CI: −$1261, −$183) lower alcohol-

related health costs per 1000 team patients in the past 12 months. Panel 2 of Table 4 

demonstrates that teams whose PCPs had more strong face-to-face ties and more weak EHR 

ties were linked to 12% (RR=1.12; 95% CI: 1.03, 1.23) more alcohol-related hospital days 

and $1428 (95% CI: $378, $2478) higher alcohol-related health costs per 1000 team patients 

in the past 12 months. Finally, Panel 4 of Table 4 indicates that teams whose LPNs/MAs had 

more weak face-to-face and weak EHR communication ties had 20% (RR=1.20; 95% CI: 

1.03, 1.39) higher rates of ER visits, 24% (RR=1.24; 95% CI: 1.12, 1.37) more hospital 

days, and $1600 (95% CI: $592, $2608) greater alcohol-related healthcare costs per 1000 

team patients in the past 12 months.

Sensitivity analyses showed similar results after adjusting for last recorded alcohol use, 

tobacco use, team size, percent of part-time team members, average number of years that 

team members worked at the clinic, and ratio of RNs to other staff members in the team (full 

results available upon request). In addition, one PCP had been in the study clinic for only 6 

months, which resulted in a low number of patients (n=54) seen twice in the past 3 years by 

this PCP. Sensitivity analyses that excluded this PCP from the analysis sample found 

consistent or nearly identical results (available upon request).

DISCUSSION

This study evaluates the primary care team interactions about patient care that are associated 

with better alcohol-related patient outcomes and lower costs. Overall, our results show that 

teams’ variations in communication patterns are associated with statistically significant 

differences in alcohol-related patient utilization and medical costs in their patient panels.

Our findings demonstrate that teams with RNs who have more strong face-to-face and 

strong EHR ties (multiple times per day) have patients with significantly fewer alcohol-

related acute care visits and lower costs. In an average size team of 19, for each additional 

team member interacting with the RN (daily face-to-face and EHR connection), the team’s 

patients experienced 10% fewer alcohol-related hospital days and $722 less in alcohol-

related medical costs per 1000 team patients in the past 12 months.

In contrast, teams with PCPs who interact with more team members daily face-to-face and 

who have more infrequent (weekly) EHR communications with other team members have 

more alcohol-related care and costs. For every additional team member in the PCP’s strong 

face-to-face connection network (frequent daily ties, or in-degree), the team’s patients 

experienced 12% more alcohol-related hospital days and spend $1428 more in alcohol-

related medical costs per 1000 team patients in the past 12 months. This suggests that teams 

whose daily face-to-face communication to the PCP has been streamlined to a smaller 

number of team members (i.e., fewer strong face-to-face ties to PCP) could have better 

alcohol-related outcomes.
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Interestingly, the less integrated the LPNs/MAs are into the team care, as evidenced by weak 

connections (weekly face-to-face and EHR in-degree), the more alcohol-related patient 

visits and higher costs. If each LPN/MA converted one weak connection to a strong 

connection, there could be 24% fewer hospital days and $1600 lower costs per 1000 team 

patients in the past 12 months.

Our findings suggest that increasing (even by 1 connection) frequent daily face-to-face and 

EHR interactions between RNs and all team members, including LPNs/MAs, and 

streamlining PCP communication with fewer team members, could be a cost-effective way 

to provide better alcohol-related patient outcomes and lower medical costs. Future 

interventions are needed to explore this further.

Notably, our findings may underestimate the full impact of teams’ communication patterns 

on alcohol-related patient outcomes and costs due to the well-established underreporting of 

alcohol-related diagnoses in EHRs. While primary care clinicians and staff may identify 

52% of cases of excessive alcohol use, they would make a correct notation of it in the EHR 

in only 37% of cases (Mitchell et al., 2012). Since our alcohol-related health utilization data 

are drawn from EHRs, it is possible that our study observed only a third of alcohol-related 

ER visits and hospital stays due to underreporting of alcohol-related ICD9 codes. As such, 

this analysis may have observed just a tip of the iceberg in health care utilization by 

excessive alcohol drinking patients (United States. Substance Abuse and Mental Health 

Services Administration., 2012).

Our results come to full light if they are considered in view of the Affordable Care Act. 

When fully implemented, the Patient Protection and Affordable Care Act (ACA) of 2010 

will provide unprecedented access to an estimated 27 million uninsured individuals and will 

reach in total 62.5 million Americans (Beronio et al., 2013, 2010). New ACA enrollees are 

at higher risk for alcohol-related health issues (Somers et al., 2014). New ways are needed to 

improve alcohol-related care and lower costs for the greater number of excessive alcohol-

using patients expected in primary care. A centerpiece of this effort is patient-centered 

primary care redesign. Our study contributes to this initiative by demonstrating which 

communication networks are associated with better outcomes and lower costs.

Finally, it is important to emphasize that this study cannot argue for a causal mechanism 

between team communication networks and alcohol-related patient outcomes due to the 

cross-sectional nature of the study. Longitudinal and experimental studies are called for to 

explore the causal pathways between team communication variables and alcohol-related 

patient care.

Strengths and Limitations

Strengths of the undertaking lie in the very high response rates and virtually complete 

communication networks data for all the primary care teams, the team level quality of care 

patient outcomes derived from EHRs, numerous medical chronic condition data to adjust for 

patient-level confounding and sophisticated statistical methods.
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Our findings should be viewed in light of the limitations. First, our study is based on data 

from only 6 practices in the same geographical location, so the results may not be 

generalizable to a broad national level context. Second, our study looked only at frequency 

of communication and did not attempt to measure communication content. Prior research 

suggests that high quality care for excessive alcohol-using patients, comprised of identifying 

and engaging excessive alcohol users in the primary care setting, addressing how excessive 

alcohol use confounds preventive and chronic disease care, and providing brief intervention 

or referral to treatment for excessive alcohol-using patients, reduces primary-care sensitive 

hospital and ED visits. We do not have precise information on the frequency and quality of 

alcohol services delivered to excessive alcohol-using patients in the study clinics. Future 

research is needed to directly address the link between team communication structures and 

quality of alcohol services delivered for excessive alcohol drinkers. Third, our study did not 

explore why different team members choose a particular mode of communication (i.e., face-

to-face vs EHR) to discuss patient care. Fourth, we do not limit our alcohol-related ED and 

hospital stay diagnoses to the primary visit diagnosis. Therefore, we cannot rule out the 

possibility that the alcohol-related ED and hospital visits identified in our EHR search are 

utilization by patients with alcohol-related diagnoses as opposed to alcohol-related events. It 

is possible that our EHR search identifies health utilization outcomes for risky alcohol 

drinkers as well as for alcohol-dependent drinkers. It is essential to target both groups of 

alcohol misusing patients in primary care. The US Preventive Services Task Force 

recommends that clinicians screen adults aged 18 years or older for alcohol misuse and 

provide persons engaged in risky or hazardous drinking with brief behavioral counseling 

interventions to reduce alcohol misuse (Moyer and USPSTF, 2013). Our study findings 

contribute to this urgent need. Finally, due to the large number of statistical tests reported, 

there is an increased chance of Type I error (i.e., detecting an effect that is not present) in 

our findings. As the number of comparisons increases, the likelihood of comparison groups 

to differ in at least one attribute increases. In light of this analytical consideration, the study 

results should be viewed as exploratory and should be confirmed by future research. The 

outcome patterns seen in our data are not necessarily consistent across all study outcomes, 

suggesting that the frequency or mode of team communication may vary in its significance 

based on the severity and complexity of the alcohol using patient’s medical, psychological 

and social condition. For example, the excessive alcohol user who uses the emergency 

department (e.g., following a motor vehicle crash) may be fundamentally different than the 

excessive alcohol user who has a hospital stay (e.g., as a result of liver cirrhosis) and may be 

affected differently by primary care team communication. In light of the major changes 

happening in U.S. primary care under the Affordable Care Act of 2010 (Beronio et al., 

2013), and the enormous societal burden associated with excessive alcohol use, future 

research is needed to evaluate further how different patterns of team communication relate 

to individualized patient-centered care delivery to manage alcohol misuse, a complex 

multifaceted health condition.

Conclusions

This study demonstrates that team communication patterns may contribute to better alcohol-

related patient care quality at a lower cost in primary care. Excessive alcohol-using patients 

may fair better if they are cared for by teams with RNs who interact with more team 
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members including LPNs/MAs (face-to-face and by EHR multiple times per day), and by 

teams whose frequent daily face-to-face communication to the PCP has been streamlined to 

a smaller number of team members.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Primary Care Team Communication Networks about Patient Care
Bold line=strong connection; Pale line=weak connection; Symbol size proportional to in-

degree (strong+weak); PCP=Primary Care Practitioner, RN=Registered Nurse, CM=Clinic 

Manager, MA/LPN=Medical Assistant, MR=Medical Receptionist, LT=Laboratory 

Technician, RT=Radiology Technician
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Table 1

Study Sample

Primary Care Team Members (N=155 from 6 primary care clinics, 97% response rate)

Team Member Characteristics N (%)

  Female 147 (94.8)

  Job Position in Clinic

      Physician (MD/DO) 20 (12.9)

      NP/PA 7 (4.5)

      Clinic Manager 6 (3.9)

      RN 30 (19.4)

      LPN/MA 30 (19.4)

      Lab/Radiology Tech 24 (15.4)

      Medical Receptionist 38 (24.5)

  Years at Clinic

      1 year or less 30 (19.4)

      >1 to 3 years 43 (27.7)

      >3 to 6 years 29 (18.7)

      >6 to 10 years 16 (10.3)

      >10 years 37 (23.9)

  % Full Time Employment

      50% or less 23 (14.8)

      >50% to 75% 28 (18.1)

      >75% 104 (67.1)

Team Size Mean (sd)

  Number of Primary Care Team Members 18.7 (4.9)

  Range 12–28

Team Patient Panels (N=18,402 patients in 6 primary care clinics)

Patient Characteristics Mean (sd)

  Age 45.7 (1.9)

  Female (%) 60.6 (0.4)

  Race/Ethnicity (%)

    Non-Hispanic White 87.4 (1.2)

    Black 2.4 (0.5)

    White Hispanic 3.1 (0.7)

    Asian 1.1 (0.2)

  Insurance (%)

    Commercial 71.2 (1.6)

    Medicare 16.4 (1.7)

    Medicaid 6.3 (0.6)

    Uninsured 6.0 (0.3)

  Chronic Conditions (%)

    Acute Myocardial Infarction 3.0 (0.7)
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Primary Care Team Members (N=155 from 6 primary care clinics, 97% response rate)

Team Member Characteristics N (%)

    Asthma 11.6 (0.9)

    Atrial Fibrillation 6.9 (0.7)

    Cancer 4.4 (0.5)

    Cerebrovascular Disease 4.1 (0.5)

    Chronic Kidney Disease 8.1 (1.0)

    Chronic Obstructive Pulmonary Disease 3.4 (0.3)

    Congestive Heart Failure 2.1 (0.3)

    Dementia 1.6 (0.2)

    Depression 25.7 (1.3)

    Diabetes 10.3 (1.0)

    Hyperlipidemia 31.6 (3.0)

    Hypertension 31.5 (2.7)

    Ischemic Heart Disease 4.1 (0.6)

    Osteoarthritis 9.6 (1.5)

    Osteoporosis 3.9 (0.5)

    Peptic Ulcer 0.9 (0.1)

    Rheumatoid arthritis 1.7 (0.2)

  Charlson Co-Morbidity Index, mean 0.8 (0.4)

Alcohol-Related Health Care Use, Past 12 Months Mean (sd)

  Emergency dept. visits (per 1000 patients in team panel) 1.7 (0.5)

  Hospital days (per 1000 patients in team panel) 16.1 (3.8)

  Medical costs (US$ per 1000 patients in team panel) $27,292 ($6,366)

Team Patient Panel Size Mean (sd)

  Patient Panel Size per Primary Care Team 613.4 (364.9)

  Range 54–1268

MD=Medical Doctor; DO=Doctor of Osteopathy; NP=Nurse Practitioner; PA=Physician Assistant; RN=Registered Nurse; LPN=Licensed 
Practical Nurse; MA=Medical Assistant
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