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Abstract

Objective: Online behavioral treatment for obesity produces clinically-meaningful weight losses 

among many primary care patients. However, some patients experience poor outcomes (i.e., failure 

to enroll post-referral, poor weight loss, or premature disengagement). This study sought to 

understand primary care clinicians’ perceived utility of a clinical decision support system (CDSS) 

that would alert clinicians to patients’ risk for poor outcome and guide clinician-delivered rescue 

interventions to reduce risk.

Methods: Qualitative formative evaluation was conducted in the context of an ongoing pragmatic 

clinical trial implementing online obesity treatment in primary care. Interviews were conducted 

with 14 nurse care managers (NCMs) overseeing patients’ online obesity treatment. Interviews 

inquired about the potential utility of CDSS in primary care, desired alert frequency/format, and 

priorities for alert types (non-enrollment, poor weight loss, and/or early disengagement). We used 

matrix analysis to generate common themes across interviews.

Results: Nearly all NCMs viewed CDSS as potentially helpful in clinical practice. Alerts for 

patients at risk for disengagement were of highest priority, though all alert types were generally 

viewed as desirable. Regarding frequency and delivery mode of patient alerts, NCMs wanted to 

balance the need for prompt patient intervention with minimizing clinician burden. Concerns about 

CDSS emerged, including insufficient time to respond promptly and adequately to alerts and the 

need to involve other support staff for patients requiring ongoing rescue intervention.
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Conclusions: NCMs view CDSS for online obesity treatment as potentially feasible and 

clinically useful. For optimal implementation in primary care, CDSS must minimize clinician 

burden and facilitate collaborative care.
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Obesity is a major public health concern, affecting an estimated 40% of adults in the United 

States (Hales et al., 2017). Defined by a body mass index (BMI) ≥ 30 kg/m2, obesity is 

associated with increased risk for several chronic health conditions, including cardiovascular 

disease and type 2 diabetes mellitus (Abdullah et al., 2010; Poirier et al., 2006). Intensive 

behavioral weight loss treatment is recommended as a first-line treatment for obesity, 

as it routinely produces clinically meaningful weight losses and improves cardiovascular 

functioning and blood glucose regulation (Look AHEAD Research Group, 2010; Wing et 

al., 2011). Primary care is an ideal setting for behavioral obesity treatment delivery given 

providers’ contact with a large portion of the US population across demographic groups 

(Fitzpatrick et al., 2016; Jensen et al., 2014). However, numerous barriers impede delivery 

of in-person treatment in primary care, including insufficient time, lack of training, and 

reimbursement issues (Antognoli et al., 2017; Luo et al., 2021; Yarnall et al., 2003). To 

address barriers, behavioral obesity treatment is increasingly delivered online (Little et al., 

2016; Thomas et al., 2015) and is effective for primary care patients (Bennett et al., 2018; 

Thomas et al., 2015). These programs are typically semi- or fully-automated to reduce 

burden on primary care clinicians; patients access comprehensive weight loss resources 

without requiring counseling from physicians or other medical staff.

Although online obesity treatment has strong empirical support, many patients experience 

poor outcomes due to: failure to enroll after referral; premature disengagement from the 

program; and poor weight loss (i.e., insufficient for health benefit) despite continued 

program use (Ahern et al., 2016; Neve et al., 2010; Unick et al., 2017). Evidence 

suggests that delivery of brief “rescue interventions” (e.g., phone coaching, motivational 

interviewing) may improve obesity treatment outcomes (Dennison et al., 2014; Unick et al., 

2016), but no infrastructure currently exists in routine clinical practice to inform primary 

care clinicians about which patients need intervention and when.

Across many domains of medical care, clinical decision support systems (CDSS) help 

clinicians filter large amounts of patient health data and interpret their meaning to guide 

evidence-based patient care decisions (Hunt et al., 1998; Kawamoto et al., 2005). In the 

domain of obesity care, CDSS has primarily been tested as a strategy to improve physician 

documentation of obesity in electronic medical records (Gangadhar et al., 2018; Lee et 

al., 2009). These systems typically compute a patient’s body mass index automatically at 

each patient encounter and provide an alert when the result is in the range of overweight 

or obesity, prompting a physician to document the concern in the patient’s problem list. 

Though less well studied, some prior work has also explored the effects of more extensive 

CDSS systems that provide guidance on care planning for obesity. Results indicate that such 

programs can improve comprehensiveness of follow-up care plans for weight management 

Espel-Huynh et al. Page 2

J Technol Behav Sci. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



in adults (Bakken et al., 2014) and increase referral to appropriate adjunctive clinical care 

among children in the pediatric setting (Shaikh et al., 2014). CDSS could also be used 

to guide targeted, effective, and efficient rescue interventions for adult patients undergoing 

obesity treatment in primary care, including online interventions. One large trial to date 

has explored the utility of adjunctive ongoing nursing support to facilitate adult patient 

engagement with an online obesity treatment platform and found that it produced favorable 

weight loss outcomes (Little et al., 2016). However, that study involved regular face-to-face 

or phone contact between nurses and all enrolled patients and only offered additional 

“rescue” support when patients had already begun to regain weight. The utility of CDSS 

for anticipatory rescue interventions remains untested. We are aware of no CDSS developed 

to date that allows clinicians to monitor patient progress during obesity treatment, and 

none have been developed which are designed to anticipate and prevent risk for suboptimal 

outcomes before they occur. Furthermore, little is known about primary care clinicians’ 

views on CDSS for obesity as an adjunct to online intervention. Thus, there is a need to 

better understand whether such a CDSS could be useful in routine care settings, and how it 

should be designed.

The present study sought to investigate primary care nurses’ perspectives on the utility of a 

CDSS focused on online obesity treatment and their logistical preferences for integrating it 

into routine clinical practice. Given that nurses are often the primary care clinicians tasked 

with supporting online or app-based obesity interventions (Critchlow et al., 2020; Little et 

al., 2016), they were identified here as the target end users of CDSS. The study capitalized 

on an opportunity to interview nurse care managers (NCMs) who were already using an 

existing, entirely automated online obesity treatment—Rx Weight Loss (RxWL)—across 

a statewide primary care practice network, supported by an implementation-effectiveness 

pragmatic clinical trial (R18 DK114715; Espel-Huynh et al., 2019). Patient recruitment for 

the trial is completed and follow-up assessment is ongoing. Consistent with prior research 

on technology-facilitated obesity interventions (Serrano et al., 2016), NCMs anecdotally 

observed that some patients experience premature disengagement or difficulty losing weight. 

Thus, we hypothesized that some patients may be in need of clinical outreach for rescue 

intervention, which could be facilitated in the future by a novel CDSS.

The aim of this study was to gather necessary stakeholder information to inform 

the development and future implementation of a CDSS designed to facilitate rescue 

interventions for online obesity treatment. To this end, we conducted a developmental 

formative evaluation, which occurs during the first stage of an implementation project 

(Stetler et al., 2006). Developmental formative evaluation seeks to enhance the likelihood 

of success in the particular setting of a project. It involves collection of data on potential 

influences on future implementation, such as determinants of current practice, potential 

barriers and facilitators to practice change, and to adoption of an evidence-based practice 

or innovation. Data from a developmental formative evaluation enable researchers to 

understand potential problems and, where possible, overcome them prior to initiation 

of interventions in study sites through identification and use of robust implementation 

strategies (Stetler et al., 2006). Developmental formative evaluation in this study consisted 

of a qualitative inquiry of NCMs’ views regarding a hypothetical CDSS that would 

facilitate rescue interventions for RxWL patients at risk for poor outcomes. The aims of 
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the formative evaluation interviews were twofold: (1) explore clinicians’ interest in CDSS; 

and 2) understand facilitators and barriers to implementation of an online obesity treatment 

program in primary care. This manuscript summarizes only content related to the CDSS

focused aim.

Methods

Routine Care Setting & Context

Although this developmental formative evaluation focused on future CDSS implementation, 

the existing RxWL clinician-facing platform used in the current trial is described briefly 

here for context. NCMs served two or more practices within the Rhode Island Primary 

Care Physicians Corporation (RIPCPC), a network of approximately 60 primary care clinics 

across the state of Rhode Island. All RIPCPC clinics follow a Patient-Centered Medical 

Home care model (Lipson et al., 2012). As such, NCMs’ roles included managing care for 

patients with complex medical concerns, including obesity, cardiovascular disease, and type 

2 diabetes mellitus. The implementation setting and randomized trial are detailed further in 

(Espel-Huynh et al., 2019). All NCMs were able to view patient enrollment via a secure 

online clinician dashboard linked to the RxWL program. In the larger trial, approximately 

half of NCMs were assigned to a Basic implementation condition; their dashboards included 

a simple list of patients enrolled in RxWL. The dashboard for remaining NCMs in the 

Enhanced condition included all Basic features, plus information on individual patient 

progress (e.g., total weight change, last login, etc.), but RxWL did not provide any guidance 

on how to interpret or act upon the patient data NCMs viewed. For the purposes of this 

qualitative formative evaluation, we determined that combining data for the Basic and 

Enhanced groups was most appropriate (see “Data Processing and Analysis” below).

Participants

NCM participation for both the larger trial and the qualitative study was optional and 

voluntary. Participants were recruited via verbal announcement at monthly implementation 

meetings between the research team and NCMs. Interested NCMs were instructed to inform 

their nursing manager if they wanted to participate. They were assured that their choice 

to opt in or decline participation would not affect their employment or involvement in the 

larger trial. All NCMs employed by RIPCPC had previously consented to participate in the 

larger trial. Of those employed at the time of the qualitative study (N = 14), all agreed to be 

interviewed.

Interviews (each approximately 1-hour in duration) were primarily conducted on-site at 

RIPCPC headquarters; one NCM was located in a rural setting and was interviewed in 

her primary care practice. NCMs were informed that the choice to participate (or decline) 

would not be shared with RIPCPC and would not affect participation in the larger trial. 

Prior to interviews, NCMs completed written informed consent and a brief demographic 

questionnaire. Interviews were conducted individually in a private room and audio recorded. 

NCMs received $60 for participating. All procedures were approved by the Institutional 

Review Board of the corresponding author’s home institution.
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Interview Content

Interview questions were generated by the qualitative team lead and revised with other team 

members’ input. Questions were modified slightly after each of the first two participant 

interviews to improve clarity and ensure that questions addressed relevant content. The 

semi-structured CDSS portion of the interview (see Supplemental Materials) began with 

a brief description of a hypothetical CDSS to be used in conjunction with the existing 

RxWL clinician-facing dashboard. As described above, depending on assigned condition in 

the current trial, the existing dashboard allowed clinicians to view a list of which patients 

were enrolled (Basic), plus information on patient engagement and progress (Enhanced). 

NCMs were informed that the CDSS would use a computer algorithm to predict individual 

risk and alert them of patients likely to experience any of the following: (1) failure to 

enroll post-referral to RxWL; (2) poor weight loss outcomes; and (3) premature program 

disengagement. NCMs were then asked about their perceptions of the potential helpfulness 

of CDSS for RxWL, as well as preferred alert frequency and delivery mode. Details on 

the clinical interventions that may be used in response to these alerts was intentionally 

left vague by the interviewer. This allowed NCMs to suggest the possible approaches most 

appropriate for their setting and scope of practice.

To inform future design of the most efficient CDSS possible, NCMs were also asked to 

rank-order the alert types from most to least useful in clinical practice. This would allow us 

to narrow our future CDSS design efforts to include stakeholders’ most highly-prioritized 

alert types. NCMs were only asked to rank-order the alerts they viewed as potentially useful; 

if a NCM did not view CDSS as helpful overall, she was not asked to give any rankings. 

The semi-structured interview guide is available to interested readers in the Supplemental 

Materials.

Researcher Characteristics

The multidisciplinary research team included individuals with expertise in behavioral 

obesity treatment, technology-based interventions for health behavior change, 

implementation science, and kinesiology. Two members had specific prior training and 

practical experience with qualitative methods for technology development. Researcher 

biases and assumptions were discussed throughout all stages of coding and analysis to 

maintain reflexivity.

Data Processing and Analysis

This manuscript follows guidelines outlined in the Standards for Reporting of Qualitative 

Research (O’Brien et al., 2014). Data were analyzed using a rapid qualitative analytic 

approach (Hamilton, 2013; Hamilton et al., 2019), which is commonly used to yield 

comprehensive yet targeted qualitative results on a briefer timeline (e.g., Taylor et al., 2018). 

The intent is to facilitate more rapid translation to the target setting.

Recorded interviews were transcribed with identifiers removed, reviewed for transcription 

errors by a second research team member, and coded using a matrix analysis approach 

(Averill, 2002; Hamilton, 2013). Only portions pertaining to CDSS were analyzed for 

the present study. Transcript data from all fourteen NCMs was included in analyses; 
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prior research indicates that 5–10 interviews per stakeholder type is typically sufficient 

to reach saturation (Guest et al., 2006; Palinkas et al., 2015). Consistent with a rapid 

qualitative approach (Hamilton, 2013; Hamilton et al., 2019), a transcript summary template 

was co-developed by the two coders (HE and OF) and approved by the team’s auditor 

(CG; team member with specialized training in qualitative methods). All qualitative data 

pertaining to CDSS in each respective NCM interview was summarized by both coders in 

separate transcript summary sheets, then transferred to a final consensus summary after team 

members discussed and resolved discrepancies. Consensus transcript summaries were then 

transferred to a matrix for coding, organized by NCM and trial implementation condition. 

Initial review of emergent themes from NCMs using the Basic versus Enhanced versions of 

the RxWL dashboard indicated that nurses had similar perspectives on CDSS regardless of 

dashboard type, thus results are aggregated across all NCMs for this study.

Domains and codes were generated by the primary coders (HE and OF) and iteratively 

adjusted to best reflect interviewees’ perspectives as coding progressed. For example, if a 

transcript included a phenomenon similar to that described in previously coded transcripts, 

but elaborated in some way such that the current category name did not adequately capture 

the idea expressed, the category was updated to encompass this new data and all prior data 

captured under the same category. NCM rankings for CDSS alert priorities (non-enrollment, 

poor weight loss, and/or early disengagement) were listed in the matrix and viewed across 

all participants. Overall priority was assigned based the total number of NCMs who 

expressed any interest in each respective alert type, then by their individual rankings (e.g., 

the alert type ranked most frequently as the highest-priority alert). All coding decisions 

were finalized using a consensus approach, such that any initial disagreements were resolved 

collaboratively. Such instances were rare and typically involved minor discrepancies. For 

example, in one instance, an NCM initially indicated that she would find the alerts 

helpful, but as she discussed her perspective further, she described several dimensions of 

ambivalence. Initially, this was coded by one coder as viewing CDS favorably, while the 

other coded for ambivalence and concerns about CDS (although both coders had coded 

sections of her interview under the “Concerns” domain listed in Table 1). After further 

discussion, both coders agreed that her ambivalence was critical to capture and coded her 

overall perspective as such.

Upon completion, the analytic coding matrix was then reviewed by the auditor (CG) and 

auditing feedback integrated by the coding team before all analysis decisions were finalized. 

Themes from the data were briefly and concisely summarized in line with recommendations 

for rapid qualitative analysis (Hamilton, 2013; Hamilton et al., 2019).

Trustworthiness and Credibility

Trustworthiness and credibility of results were ensured via consensus coding of all 

transcripts. The research team held ongoing discussions of researcher biases (e.g., checking 

team members’ favorable assumptions about CDSS in primary care) and ways to mitigate 

bias during coding (e.g., including an essential coding domain to capture concerns 

and perceived negative aspects of CDSS). Final coding decisions were reviewed by an 

independent auditor who was not involved in conducting interviews or initial coding. Based 
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on auditor feedback, the coding team added codes for missed phenomena and consolidated 

redundant categories.

Results

A summary of emerging themes is described below. Illustrative quotes are displayed in 

Table 1. Interviewee characteristics are summarized in Table 2. All NCMs self-identified 

as female, White, and Non-Hispanic and had attained at least a 2-year college degree/

certificate.

CDSS for RxWL is viewed as useful, particularly to prevent disengagement

Nearly all nurse care managers believed that CDSS would be helpful in supporting patients’ 

success in the RxWL program. NCMs generally reported that current contact with and 

tracking of patients post-enrollment was limited. They believed a future CDSS may help 

them monitor patient progress more closely and identify those who are struggling. In 

response to the proposed CDSS alerts, NCMs stated that they would likely explore barriers a 

patient is facing and intervene to address them. NCMs were already trained in motivational 

interviewing; many wanted to employ motivation enhancement interventions for patients 

struggling to implement the behavior changes recommended by the RxWL program (e.g., 

daily self-monitoring of food intake, exercise). Some NCMs also suggested that alerts 

may facilitate coordinated care efforts to support patient weight loss. For example, NCM 

outreach in response to an alert may reinforce physician medical recommendations given at 

the time of RxWL referral. If patients need ongoing support to stay engaged with RxWL, a 

CDSS alert could prompt referral to non-NCM resources, such as RIPCPC’s more intensive 

Wellness Program—which provides a fitness tracker and regular nutrition visits with a 

RIPCPC clinician—or other behavioral health services.

When asked to rank the three types of CDSS (non-enrollment, poor weight loss, and/or early 

disengagement) in terms of priority, NCMs tended to place the highest priority on alerts for 

disengagement. NCMs believed their intervention skill set (e.g., motivational interviewing, 

problem-solving) aligned well with these patients’ needs and that outreach efforts may be 

more fruitful for individuals who had already engaged (versus those not enrolled). NCMs 

highlighted several barriers to engagement that they have observed anecdotally among their 

RxWL patients (e.g., viewing self-monitoring as “time-consuming”). The second-priority 

alert was for less-than-expected weight loss. NCMs believed such alerts could prompt 

outreach to identify areas of low adherence (e.g., not meeting calorie or exercise goals) and 

employ problem-solving. The primary concern about this alert was that the NCM’s brief 

outreach may be insufficient to improve program adherence and subsequent weight loss. 

Non-enrollment alerts were more controversial. NCMs generally expressed a higher level of 

confidence in their ability to anticipate non-enrollment and follow up on it without the help 

of an alert reminder, thus many viewed it as unnecessary. However, some NCMs noted that 

this alert may become more useful as the number of enrolled RxWL patients increased with 

more sustained program implementation.
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Email alerts are the most preferred method of CDSS delivery

Among NCMs who were interested in receiving alerts, email was the most preferred delivery 

format versus other types (e.g., through the RxWL platform or in a patient’s electronic 

medical record). One major perceived benefit of email alerts was its integration into existing 

workflows; NCMs reported checking email frequently throughout the day and were more 

confident they would see an email alert in a timely manner. However, this was not the case 

for all NCMs, as one indicated that she receives so many emails per day that an alert could 

be easily overlooked. A suggested alternative—particularly for NCMs who were already 

accessing the clinician dashboard at least weekly—was to have alerts delivered immediately 

upon login to the RxWL platform. The electronic medical record (EMR) was an unworkable 

alert venue for several NCMs since not all of their primary care practices used the same 

EMR system.

Alert frequency and timing should balance need for prompt patient care with other clinical 
duties

When asked about the ideal frequency and timing with which CDSS alerts should be 

delivered, NCMs expressed an understanding that alerts must be frequent enough to allow 

swift follow-up with patients who may be at risk of poor outcomes (i.e., before they 

become entirely disengaged and the intervention becomes irrelevant). However, receiving 

alerts too frequently for a given patient would be excessively burdensome for NCMs. 

Furthermore, unnecessarily frequent outreach could lead patients to feel like NCMs are 

“hounding” them. For non-enrollment in particular, NCMs requested a single alert that 

would be delivered approximately one week after the referral. However, some NCMs viewed 

this as unnecessary, since they already had their own strategies to follow-up with patients 

who had not yet enrolled.

Preferred frequency for alerts of risk for poor weight outcomes or program disengagement 

differed from non-enrollment. NCMs generally preferred to receive an alert report once 

per week, listing all patients who may require timely outreach, along with any patient

specific data that could inform intervention (see Adaptations section below for more 

detail). Anything more often than weekly was viewed as burdensome, especially considering 

NCMs’ numerous other work responsibilities. Two NCMs preferred to receive alerts every 

two weeks or monthly. However, these two NCMs were willing to receive alerts more often 

if it were necessary to prevent poor patient outcomes.

Adaptations may be needed to align with the primary care setting

Many NCMs suggested that the CDSS be optimized for primary care. For example, NCMs 

wanted the information on why a patient is struggling to be streamlined in the RxWL 

platform (e.g., by highlighting names of at-risk patients in red, along with information on 

current weight loss, exercise, and calorie intake). Those NCMs who were already logging 

in to RxWL frequently suggested that these adaptations could replace email alerts in many 

cases. NCMs also requested that the CDSS focus on patient successes (e.g., achieving a 

weight loss goal) in addition to risk for poor outcomes. This would allow NCMs to reinforce 

progress as well as support patients through their challenges. Finally, NCMs emphasized the 

importance of ensuring that the suggested patient outreach fits within their scope of practice. 
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They reported that a single outreach for motivational work or problem-solving would be 

within the bounds of a NCM’s duties, but anything beyond that would require additional 

support from other care team members.

Concerns, including excessive clinical burden, must be considered

NCMs expressed some concerns about CDSS, most commonly potential excessive clinician 

time burden. NCMs described several competing work responsibilities and feared that 

excessive alerts may interfere with those tasks. Though less common, NCMs also raised 

concerns about how effective a one-time outreach would be—especially for patients who 

are not losing weight. Finally, one NCM described a previous negative experience with a 

patient outreach system that was tied to her work performance evaluations, and this added 

pressure for her. She preferred that her response to the RxWL CDSS alerts (and the patient’s 

outcome) remain separate from work performance measures.

Discussion

Nurse care managers in primary care viewed CDSS as a potentially useful tool for managing 

and preventing poor patient outcomes in online obesity treatment, particularly if the 

CDSS was designed to target premature disengagement from the program. Conducting a 

developmental formative evaluation within the context of the RxWL study allowed us to 

understand that future, successful implementation of CDSS would require appropriate alert 

frequency that minimizes NCM burden (at most once weekly) and promotes prompt patient 

outreach. Some concerns arose, including those of excessive clinical burden, pressure for 

performance if patients did not respond to CDSS-prompted interventions, and skepticism 

that one-time outreach would be sufficient to improve a patient’s progress in online obesity 

treatment. In cases where ongoing support would be required (i.e., more than one contact 

with a patient), an integrated or collaborative care model would be needed to facilitate 

patient success.

CDSS alerts for early disengagement emerged as a high priority for NCMs. This is striking, 

given that in the context of the larger RxWL trial, at least half of NCMs (Enhanced group) 

had access to patient engagement data that could allow them to identify which patients 

have already become disengaged. Further, NCMs reported that they are already trained in 

some clinical interventions they might use to re-engage these patients (e.g., motivational 

interviewing). Despite this, they reported doing limited outreach with the current system 

(no CDSS). Empirical evidence suggests that clinicians tend to be overly optimistic about 

their patients’ adherence to medical recommendations (Clyne et al., 2016) and tend to 

have difficulty detecting negative patient outcomes (e.g., treatment nonresponse or dropout) 

without CDSS alerts and clinical support tools to guide rescue intervention—even when raw 

outcome data are available (Shimokawa et al., 2010). This same tendency toward optimism 

may be present for NCMs using RxWL. In this case, a CDSS could prove most valuable if it 

focuses on disengagement and also includes tools to guide clinicians in using their existing 

clinical skills to address barriers, enhance motivation, and keep patients engaged.

Results align with prior qualitative findings of a need for electronic health care interventions 

to fit closely with the needs of the end users in a clinical setting (van Gemert-Pijnen 
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et al., 2011). NCMs’ requests for streamlined data interpretation in the RxWL platform 

align with a large body of literature indicating that successful CDSS deliver patient 

health data in a visually-appealing and abbreviated format with concrete suggestions for 

clinician intervention (e.g., Foraker et al., 2015). If a future CDSS can accommodate these 

needs, it may improve clinicians’ responsiveness to patient challenges during weight loss, 

maintain treatment efficiency, and minimize burden for NCMs; clinicians’ outreach efforts 

would specifically target patients in need. Overall, these results have practical relevance 

for implementation research, health technology, and primary care service delivery. They 

provide insight into CDSS components that can be successfully integrated into primary care, 

particularly within large practice networks and those following a Patient-Centered Medical 

Home model (Lipson et al., 2012).

Some characteristics of this study limit its generalizability. All participants came from a 

single statewide practice network in Rhode Island. CDSS may be viewed differently by 

practitioners in other states or in other countries with different healthcare infrastructures. 

In addition, although all NCMs who were eligible agreed to participate, the sample had 

limited diversity in terms of gender, race, and ethnicity. Notably, though, these NCMs serve 

primary care practices that vary by organizational size, patient demographics and clinical 

needs, and geographical distribution (i.e., rural versus urban settings), and thus their clinical 

perspectives and experiences are diverse. Finally, while our intent was to understand NCMs’ 

perspectives on CDSS for obesity treatment, independent of our own views as researchers, 

it is impossible to remove researcher bias entirely from qualitative work. We took deliberate 

steps to minimize the influence of these biases on the results, including self-assessment 

and discussion of biases, consensus coding, and second-audit at multiple stages during data 

collection and analysis.

Conclusions & Future Directions

Successful implementation is dependent on seeking stakeholder input, and formative 

evaluation is the method for doing just that. Results from this study may inform future 

work in designing, developing and testing a CDSS in conjunction with online obesity 

treatment in primary care. A top priority of CDSS alerts is for patients at risk of premature 

disengagement. In addition to notifying clinicians of a patient’s risk status, clinicians also 

desire information about how they might intervene to help. Technical CDSS design should 

account for a range of NCM alert preferences, perhaps with customizable data view options 

within the CDSS platform (e.g., turn email alerts on or off). Accommodating different user 

needs may increase acceptability. Collaborative care interventions may also be required 

to supplement NCM outreach to patients. Thus, future work should explore how CDSS 

can accommodate varying collaborative care models across clinics (i.e., depending on 

differential availability of support staff), and could also consider whether supplemental, 

technology-mediated rescue interventions (e.g., automated text support or online motivation 

enhancement programs) may suffice in settings with more limited support staff available.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Espel-Huynh et al. Page 10

J Technol Behav Sci. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgments:

The authors wish to thank the administration, staff, and patients of the Rhode Island Primary Care Physician 
Corporation—the community partners for this pragmatic research.

Funding Source:

This study was funded by the National Institutes of Diabetes and Digestive and Kidney Diseases (R18 DK114715) 
and the National Heart, Lung, and Blood Institute (T32 HL076134; K23 HL136845).

Conflicts of Interest: Drs. Thomas, Wing, Espel-Huynh, and Goldstein report grant funding from National 
Institutes of Health during the conduct of the study. Dr. Elwy and Ms. Finnegan report no conflicts.

References

Abdullah A, Peeters A, de Courten M, & Stoelwinder J (2010). The magnitude of association between 
overweight and obesity and the risk of diabetes: A meta-analysis of prospective cohort studies. 
Diabetes Research and Clinical Practice, 89(3), 309–319. [PubMed: 20493574] 

Ahern AL, Aveyard P, Boyland EJ, Halford J, & Jebb SA (2016). Inequalities in the uptake of weight 
management interventions in a pragmatic trial: An observational study in primary care. British 
Journal of General Practice, 66(645), e258–e263. doi:10.3399/bjgp16X684337

Antognoli EL, Seeholzer EL, Gullett H, Jackson B, Smith S, & Flocke SA (2017). Primary care 
resident training for obesity, nutrition, and physical activity counseling: A mixed-methods study. 
Health Promotion Practice, 18(5), 672–680. doi:10.1177/1524839916658025 [PubMed: 27402722] 

Averill JB (2002). Matrix analysis as a complementary analytic strategy in qualitative inquiry. 
Qualitative Health Research, 12(6), 855–866. doi:10.1177/104973230201200611 [PubMed: 
12109729] 

Bakken S, Jia H, Chen ES, Choi J, John RM, Lee N-J, … Currie LM (2014). The effect of a 
mobile health decision support system on diagnosis and management of obesity, tobacco use, and 
depression in adults and children. Journal for Nurse Practitioners, 10(10), 774–780. doi:10.1016/
j.nurpra.2014.07.017

Bennett GG, Steinberg D, Askew S, Levine E, Foley P, Batch BC, … Miranda H (2018). Effectiveness 
of an app and provider counseling for obesity treatment in primary care. American Journal of 
Preventive Medicine, 55(6), 777–786. doi:10.1016/j.amepre.2018.07.005 [PubMed: 30361140] 

Clyne W, McLachlan S, Mshelia C, Jones P, De Geest S, Ruppar T, … Kardas P (2016). “My patients 
are better than yours”: Optimistic bias about patients’ medication adherence by European health 
care professionals. Patient Preference and Adherence, 10, 1937–1944. doi:10.2147/PPA.S108827 
[PubMed: 27713621] 

Critchlow N, Rosenberg G, Rumgay H, Petty R, & Vohra J (2020). Weight assessment and the 
provision of weight management advice in primary care: a cross-sectional survey of self-reported 
practice among general practitioners and practice nurses in the United Kingdom. BMC Family 
Practice, 21(1), 111. doi:10.1186/s12875-020-01184-z [PubMed: 32552861] 

Dennison L, Morrison L, Lloyd S, Phillips D, Stuart B, Williams S, … Yardley L (2014). Does 
brief telephone support improve engagement with a Web-based weight management intervention? 
Randomized controlled trial. Journal of Medical Internet Research, 16(3), e95. doi:10.2196/
jmir.3199 [PubMed: 24681761] 

Espel-Huynh HM, Wing RR, Goldstein CM, & Thomas JG (2019). Rationale and design for a 
pragmatic effectiveness-implementation trial of online behavioral obesity treatment in primary 
care. Contemporary Clinical Trials, 82, 9–16. doi:10.1016/j.cct.2019.05.003 [PubMed: 31063870] 

Fitzpatrick SL, Wischenka D, Appelhans BM, Pbert L, Wang M, Wilson DK, & Pagoto SL (2016). 
An evidence-based guide for obesity treatment in primary care. American Journal of Medicine, 
129(1), 115. e111–115. e117. doi:10.1016/j.amjmed.2015.07.015

Foraker RE, Kite B, Kelley MM, Lai AM, Roth C, Lopetegui MA, … Payne PRO (2015). EHR-based 
visualization tool: Adoption rates, satisfaction, and patient outcomes. EGEMS (Washington, DC), 
3(2), 1159–1159. doi:10.13063/2327-9214.1159

Espel-Huynh et al. Page 11

J Technol Behav Sci. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Gangadhar S, Nguyen N, Pesuit JW, Bogdanov AN, Kallenbach L, Ken J, … Loomis RM (2018). 
Effectiveness of a cloud-based EHR clinical decision support program for body mass index (BMI) 
screening and follow-up. AMIA Annual Symposium proceedings, 2017, 742–749. [PubMed: 
29854140] 

Guest G, Bunce A, & Johnson L (2006). How many interviews are enough?: An experiment with data 
saturation and variability. Field Methods, 18(1), 59–82. doi:10.1177/1525822X05279903

Hales CM, Carroll MD, Fryar CD, & Ogden CL (2017). Prevalence of obesity among adults and 
youth: United States, 2015–2016. NCHS Data Brief

Hamilton AB (2013). Qualitative methods in rapid turn-around health services research [Cyberseminar 
Presentation]. Los Angeles, CA: Veterans Affairs Health Services Research & Development 
Program.

Hamilton AB, & Finley EP (2019). Qualitative methods in implementation research: An introduction. 
Psychiatry Research, 280, 112516. doi:10.1016/j.psychres.2019.112516 [PubMed: 31437661] 

Hunt DL, Haynes RB, Hanna SE, & Smith K (1998). Effects of computer-based clinical decision 
support systems on physician performance and patient outcomes: A systematic review. JAMA, 
280(15), 1339–1346. doi:10.1001/jama.280.15.1339 [PubMed: 9794315] 

Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG, Donato KA, … Kushner RF 
(2014). 2013 AHA/ACC/TOS guideline for the management of overweight and obesity 
in adults: A report of the American College of Cardiology/American Heart Association 
Task Force on Practice Guidelines and The Obesity Society. Circulation, 129, S102–S138. 
doi:10.1161/01.cir.0000437739.71477.ee [PubMed: 24222017] 

Kawamoto K, Houlihan CA, Balas EA, & Lobach DF (2005). Improving clinical practice using 
clinical decision support systems: a systematic review of trials to identify features critical to 
success. BMJ, 330(7494), 765. doi:10.1136/bmj.38398.500764.8F [PubMed: 15767266] 

Lee N-J, Chen ES, Currie LM, Donovan M, Hall EK, Jia H, … Bakken S (2009). The effect 
of a mobile clinical decision support system on the diagnosis of obesity and overweight in 
acute and primary care encounters. Advances in Nursing Science, 32(3), 211–221. doi:10.1097/
ANS.0b013e3181b0d6bf [PubMed: 19707090] 

Lipson D, Rich E, Libersky J, & Parchman M (2012). Coordinating care for adults with complex needs 
in the patient-centered medical home: Challenges and solutions. (12–0010 EF). Rockville, MD: 
Agency for Healthcare Research and Quality

Little P, Stuart B, Hobbs FDR, Kelly J, Smith ER, Bradbury KJ, … Yardley L (2016). An internet
based intervention with brief nurse support to manage obesity in primary care (POWeR+): A 
pragmatic, parallel-group, randomised controlled trial. Lancet Diabetes & Endocrinology, 4(10), 
821–828. doi:10.1016/S2213-8587(16)30099-7 [PubMed: 27474214] 

Look AHEAD Research Group. (2010). Long-term effects of a lifestyle intervention on weight 
and cardiovascular risk factors in individuals with type 2 diabetes mellitus: Four-year results 
of the Look AHEAD trial. Archives of Internal Medicine, 170(17), 1566–1575. doi:10.1001/
archinternmed.2010.334 [PubMed: 20876408] 

Luo Z, Gritz M, Connelly L, Dolor RJ, Phimphasone-Brady P, Li H, … Holtrop JS (2021). A survey of 
primary care practices on their use of the intensive behavioral therapy for obese medicare patients. 
Journal of General Internal Medicine. doi:10.1007/s11606-021-06596-w

Neve MJ, Collins CE, & Morgan PJ (2010). Dropout, nonusage attrition, and pretreatment predictors 
of nonusage attrition in a commercial Web-based weight loss program. Journal of Medical Internet 
Research, 12(4), e69–e69. doi:10.2196/jmir.1640 [PubMed: 21156470] 

O’Brien BC, Harris IB, Beckman TJ, Reed DA, & Cook DA (2014). Standards for reporting qualitative 
research: A synthesis of recommendations. Academic Medicine, 89(9), 1245–1251. doi:10.1097/
acm.0000000000000388 [PubMed: 24979285] 

Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, & Hoagwood K (2015). Purposeful 
sampling for qualitative data collection and analysis in mixed method implementation research. 
Administration and Policy in Mental Health and Mental Health Services Research, 42(5), 533–
544. doi:10.1007/s10488-013-0528-y [PubMed: 24193818] 

Poirier P, Giles TD, Bray GA, Hong Y, Stern JS, Pi-Sunyer FX, & Eckel RH (2006). Obesity and 
cardiovascular disease: Pathophysiology, evaluation, and effect of weight loss an update of the 

Espel-Huynh et al. Page 12

J Technol Behav Sci. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



1997 American Heart Association Scientific statement on obesity and heart disease from the 
obesity committee of the council on nutrition, physical activity, and metabolism. Circulation, 
113(6), 898–918. doi:10.1161/CIRCULATIONAHA.106.171016 [PubMed: 16380542] 

Serrano KJ, Yu M, Coa KI, Collins LM, & Atienza AA (2016). Mining health app data to find more 
and less successful weight loss subgroups. Journal of Medical Internet Research, 18(6), e154. 
doi:10.2196/jmir.5473 [PubMed: 27301853] 

Shaikh U, Berrong J, Nettiksimmons J, & Byrd RS (2014). Impact of electronic health record clinical 
decision support on the management of pediatric obesity. American Journal of Medical Quality, 
30(1), 72–80. doi:10.1177/1062860613517926 [PubMed: 24418755] 

Shimokawa K, Lambert MJ, & Smart DW (2010). Enhancing treatment outcome of patients at risk 
of treatment failure: meta-analytic and mega-analytic review of a psychotherapy quality assurance 
system. Journal of Consulting and Clinical Psychology, 78(3), 298. [PubMed: 20515206] 

Stetler CB, Legro MW, Wallace CM, Bowman C, Guihan M, Hagedorn H, … Smith JL (2006). The 
role of formative evaluation in implementation research and the QUERI experience. Journal of 
General Internal Medicine, 21(2), S1. doi:10.1007/s11606-006-0267-9

Taylor B, Henshall C, Kenyon S, Litchfield I, & Greenfield S (2018). Can rapid approaches 
to qualitative analysis deliver timely, valid findings to clinical leaders? A mixed methods 
study comparing rapid and thematic analysis. BMJ Open, 8(10), e019993. doi:10.1136/
bmjopen-2017-019993

Thomas JG, Leahey TM, & Wing RR (2015). An automated internet behavioral weight-loss program 
by physician referral: A randomized controlled trial. Diabetes Care, 38(1), 9–15. doi:10.2337/
dc14-1474 [PubMed: 25404659] 

Unick J, Dorfman L, Leahey T, & Wing R (2016). A preliminary investigation into whether 
early intervention can improve weight loss among those initially non-responsive to an internet
based behavioral program. Journal of Behavioral Medicine, 39(2), 254–261. doi:10.1007/
s10865-015-9691-9 [PubMed: 26518207] 

Unick J, Pellegrini CA, Demos KE, & Dorfman L (2017). Initial weight loss response as an indicator 
for providing early rescue efforts to improve long-term treatment outcomes. Current Diabetes 
Reports, 17(9), 69. doi:10.1007/s11892-017-0904-1 [PubMed: 28726155] 

van Gemert-Pijnen JEWC, Nijland N, van Limburg M, Ossebaard HC, Kelders SM, Eysenbach 
G, & Seydel ER (2011). A holistic framework to improve the uptake and impact of eHealth 
technologies. Journal of Medical Internet Research, 13(4), e111. doi:10.2196/jmir.1672 [PubMed: 
22155738] 

Wing RR, Lang W, Wadden TA, Safford M, Knowler WC, Bertoni AG, … Wagenknecht L (2011). 
Benefits of modest weight loss in improving cardiovascular risk factors in overweight and obese 
individuals with type 2 diabetes. Diabetes Care, 34(7), 1481–1486. [PubMed: 21593294] 

Yarnall KS, Pollak KI, Østbye T, Krause KM, & Michener JL (2003). Primary care: Is there 
enough time for prevention? American Journal of Public Health, 93(4), 635–641. doi:10.2105/
AJPH.93.4.635 [PubMed: 12660210] 

Espel-Huynh et al. Page 13

J Technol Behav Sci. Author manuscript; available in PMC 2022 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Espel-Huynh et al. Page 14

Ta
b

le
 1

E
m

er
ge

nt
 D

om
ai

ns
, C

at
eg

or
ie

s,
 a

nd
 I

llu
st

ra
tiv

e 
Q

uo
te

s 
fr

om
 M

at
ri

x 
A

na
ly

si
s

D
om

ai
n

C
at

eg
or

y
D

et
ai

le
d 

D
es

cr
ip

ti
on

Il
lu

st
ra

ti
ve

 Q
uo

te
 f

ro
m

 P
ar

ti
ci

pa
nt

C
D

SS
 f

or
 R

xW
L

 is
 v

ie
w

ed
 

as
 u

se
fu

l
H

el
ps

 N
C

M
 a

dd
re

ss
 

ba
rr

ie
rs

 w
ith

 p
at

ie
nt

A
le

rt
s 

w
ou

ld
 p

ro
vi

de
 a

n 
op

po
rt

un
ity

 f
or

 N
C

M
s 

to
 

re
ac

h 
ou

t, 
ex

pl
or

e 
is

su
es

, a
nd

 h
el

p 
pa

tie
nt

s 
ov

er
co

m
e 

cu
rr

en
t b

ar
ri

er
s 

to
 p

ro
gr

am
 e

ng
ag

em
en

t a
nd

/o
r 

su
cc

es
s.

M
ay

be
 th

e 
pe

op
le

 w
ho

 a
re

 re
lu

ct
an

t t
o 

ke
ep

 g
oi

ng
. S

o 
th

e 
ch

al
le

ng
e…

is
 h

av
in

g 
to

 w
ri

te
 d

ow
n 

ev
er

yt
hi

ng
 th

at
 th

ey
 e

at
. B

ut
 it

 is
 a

 n
ec

es
sa

ry
 th

in
g 

to
o.

 T
he

y 
re

al
ly

 n
ee

d 
to

 d
o 

it 
in

 o
rd

er
 to

 s
ee

 w
ha

t t
he

y’
re

—
th

at
’s

 th
e 

bi
g 

ch
al

le
ng

e 
th

ey
 

ha
ve

, t
he

y 
th

in
k 

it’
s 

a 
lo

t o
f w

or
k…

.ti
m

e 
co

ns
um

in
g.

H
el

ps
 N

C
M

 tr
ac

k 
pa

tie
nt

 
pr

og
re

ss
 a

nd
/o

r 
ho

ld
 

th
em

 a
cc

ou
nt

ab
le

C
ur

re
nt

ly
, N

C
M

s 
ha

ve
 li

m
ite

d 
m

ea
ns

 b
y 

w
hi

ch
 to

 
tr

ac
k 

pa
tie

nt
 p

ro
gr

es
s 

as
id

e 
fr

om
 th

ei
r 

ow
n 

cl
in

ic
al

 
ju

dg
m

en
t. 

Si
nc

e 
N

C
M

s 
vi

ew
ed

 a
cc

ou
nt

ab
ili

ty
 a

s 
ke

y 
fo

r 
m

an
y 

pa
tie

nt
s,

 m
or

e 
in

fo
rm

at
io

n 
on

 p
at

ie
nt

 
pr

og
re

ss
 w

as
 v

ie
w

ed
 a

s 
a 

to
ol

 to
 s

up
po

rt
 p

at
ie

nt
s 

m
or

e 
cl

os
el

y.

Y
ou

 u
su

al
ly

 g
et

 a
 g

oo
d 

fe
el

 fo
r i

t, 
bu

t n
ot

 a
lw

ay
s.

 O
ne

s 
th

at
 y

ou
 th

in
k 

th
ey

’r
e 

go
in

g 
to

 g
o 

ho
m

e 
an

d 
si

gn
 u

p,
 th

ey
 e

nd
 u

p 
no

t d
oi

ng
 it

.

G
ui

de
s 

m
ot

iv
at

io
n 

en
ha

nc
em

en
t 

in
te

rv
en

tio
n

M
ot

iv
at

io
na

l i
nt

er
vi

ew
in

g 
is

 c
om

m
on

ly
 u

se
d 

by
 N

C
M

s 
to

 f
ac

ili
ta

te
 a

 w
id

e 
ra

ng
e 

of
 p

at
ie

nt
 b

eh
av

io
r 

ch
an

ge
 

pr
oc

es
se

s.
 M

an
y 

N
C

M
s 

in
di

ca
te

d 
th

at
 th

e 
al

er
ts

 c
ou

ld
 

pr
om

pt
 th

em
 to

 u
se

 th
is

 in
te

rv
en

tio
n 

te
ch

ni
qu

e 
in

 th
e 

co
nt

ex
t o

f 
th

e 
on

lin
e 

ob
es

ity
 tr

ea
tm

en
t.

If
 th

ey
’r

e 
no

t l
os

in
g 

w
ei

gh
t, 

ev
er

yo
ne

 lo
ve

s 
to

 s
ee

 re
su

lts
…

yo
u’

d 
w

an
t t

o 
re

ac
h 

ou
t a

nd
 b

e 
lik

e,
 “

H
ey

…
ke

ep
 w

or
ki

ng
 o

n 
it.

 T
hi

s 
is

 n
or

m
al

.”
 Y

ou
 k

no
w

, g
oi

ng
 

th
ro

ug
h 

th
at

, a
nd

, ”
Ju

st
 k

ee
p 

st
riv

in
g,

” 
an

d 
ye

ah
. I

 th
in

k 
th

ey
 w

ou
ld

 b
e 

go
od

 
no

tif
ic

at
io

ns
.

C
ou

ld
 f

ac
ili

ta
te

 
co

or
di

na
te

d 
ca

re
 e

ff
or

ts
 

to
 s

up
po

rt
 w

ei
gh

t l
os

s

Fo
r 

pa
tie

nt
s 

w
ho

 w
ou

ld
 b

en
ef

it 
fr

om
 m

or
e 

co
m

pr
eh

en
si

ve
 s

up
po

rt
 th

an
 th

e 
N

C
M

 c
an

 p
ro

vi
de

, 
th

e 
al

er
t c

ou
ld

 d
ir

ec
t N

C
M

s 
to

 r
ef

er
 to

 c
lin

ic
ia

ns
 

w
ith

 c
om

pl
em

en
ta

ry
 s

ki
ll 

se
ts

, s
uc

h 
as

 w
el

ln
es

s 
co

ac
h,

 
di

et
iti

an
, b

eh
av

io
ra

l h
ea

lth
, e

tc
.

R
IP

C
PC

 is
 d

ev
el

op
in

g 
a 

w
el

ln
es

s 
pr

og
ra

m
, s

o 
it 

m
ig

ht
 b

e 
so

m
et

hi
ng

 g
oo

d 
to

 tu
rn

 in
to

 s
om

et
hi

ng
 th

at
 th

e 
w

el
ln

es
s 

pr
og

ra
m

 w
ou

ld
 m

ak
e 

th
e 

ou
tr

ea
ch

es
 

to
o.

 T
he

 w
el

ln
es

s 
pr

og
ra

m
 is

 m
or

e 
of

 th
e 

co
nt

in
uo

us
 to

uc
h,

 “
H

i. 
H

ow
 a

re
 y

ou
 

do
in

g,
” 

th
in

g.

E
m

ai
l a

le
rt

s 
ar

e 
th

e 
m

os
t 

pr
ef

er
re

d 
m

et
ho

d 
of

 C
D

SS
 

de
liv

er
y

E
m

ai
l (

m
os

t c
om

m
on

ly
 

pr
ef

er
re

d)
M

an
y 

N
C

M
s 

pr
ef

er
re

d 
em

ai
l a

le
rt

s,
 b

ec
au

se
 th

ey
 

fr
eq

ue
nt

ly
 u

se
 s

ec
ur

e 
em

ai
l t

o 
co

m
m

un
ic

at
e 

ab
ou

t 
cl

in
ic

al
 c

ar
e 

th
ro

ug
ho

ut
 th

e 
da

y.

W
e 

ch
ec

k 
it 

al
l t

he
 ti

m
e.

R
x 

W
ei

gh
t L

os
s 

pl
at

fo
rm

 
(p

re
fe

rr
ed

 b
y 

so
m

e)
So

m
e 

N
C

M
s 

be
lie

ve
d 

th
ey

 lo
gg

ed
 in

 to
 R

xW
L

 
fr

eq
ue

nt
ly

 e
no

ug
h 

th
at

 th
e 

al
er

ts
 w

ou
ld

 b
e 

se
en

 
pr

om
pt

ly
 if

 d
el

iv
er

ed
 th

er
e.

 D
el

iv
er

y 
in

 th
e 

R
xW

L
 

pl
at

fo
rm

 w
ou

ld
 r

ed
uc

e 
em

ai
l b

ur
de

n,
 w

hi
ch

 w
as

 
de

si
ra

bl
e 

fo
r 

so
m

e.

Fo
r u

s 
th

e 
R

xW
L

 p
la

tf
or

m
 is

 s
om

et
hi

ng
 s

ep
ar

at
e 

w
e 

ha
ve

 to
 lo

g 
in

. A
nd

 y
ou

 
kn

ow
, m

ay
be

 I 
w

ou
ld

 p
ro

ba
bl

y 
lo

g 
in

 tw
ic

e 
a 

w
ee

k.
 A

nd
 I 

th
in

k 
th

at
 w

ay
, 

yo
u’

re
 n

ot
 c

on
st

an
tly

 g
et

tin
g 

so
m

et
hi

ng
 p

op
pi

ng
 u

p 
in

 y
ou

r e
m

ai
l. 

I t
hi

nk
 th

at
 

w
ou

ld
 p

ro
ba

bl
y 

w
or

k 
re

al
ly

 w
el

l f
or

 u
s 

as
 a

 w
ho

le
.

E
le

ct
ro

ni
c 

m
ed

ic
al

 
re

co
rd

 (
le

as
t p

re
fe

rr
ed

)
T

ho
ug

h 
le

ss
 c

om
m

on
, s

om
e 

N
C

M
s 

th
ou

gh
t t

ha
t E

M
R

 
al

er
t d

el
iv

er
y 

w
ou

ld
 b

e 
le

as
t b

ur
de

ns
om

e 
an

d 
in

cr
ea

se
 

lik
el

ih
oo

d 
of

 b
ei

ng
 s

ee
n 

an
d 

ac
te

d 
up

on
.

I’
m

 th
in

ki
ng

 if
 it

 c
ou

ld
 b

e 
in

 th
e 

m
ed

ic
al

 re
co

rd
, i

t w
ou

ld
 b

e 
so

m
et

hi
ng

 th
at

 
w

e’
re

 a
lr

ea
dy

 in
. B

ec
au

se
 w

e 
ha

ve
 to

 s
ig

n 
in

 a
nd

 o
ut

 o
f S

ha
re

Po
in

t, 
so

 w
e 

w
ou

ld
n’

t n
ec

es
sa

ri
ly

 b
e 

go
in

g 
in

 th
er

e.
 W

e’
d 

pr
ob

ab
ly

 m
is

s 
it,

 n
ot

 b
e 

ri
gh

t o
n 

th
e 

ba
ll 

w
ith

 it
.

A
le

rt
 f

re
qu

en
cy

 &
 ti

m
in

g 
sh

ou
ld

 b
al

an
ce

 n
ee

d 
fo

r 
pr

om
pt

 p
at

ie
nt

 c
ar

e 
w

ith
 

ot
he

r 
cl

in
ic

al
 d

ut
ie

s

C
D

SS
 a

le
rt

 s
ho

ul
d 

co
m

e 
1-

w
ee

k 
po

st
-e

nr
ol

lm
en

t
--

M
ay

be
 a

 w
ee

k 
la

te
r s

o 
it’

s 
no

t s
o 

fa
r o

ut
 a

nd
 it

’s
 s

til
l f

re
sh

 o
n 

th
ei

r m
in

d,
 b

ut
 

no
t h

ar
as

si
ng

.

C
D

SS
 a

le
rt

 s
ho

ul
d 

be
 

de
liv

er
ed

 o
nc

e 
pe

r 
w

ee
k

--
Y

ou
 d

on
’t

 w
an

t t
o 

w
ai

t t
oo

 lo
ng

 b
ec

au
se

 th
en

 th
ey

're
 g

on
e.

C
D

SS
 a

le
rt

 s
ho

ul
d 

be
 

de
liv

er
ed

 e
ve

ry
 2

 w
ee

ks
--

If
 y

ou
’r

e 
ch

ec
ki

ng
 o

n 
th

os
e 

pa
tie

nt
s 

on
ce

 a
 m

on
th

 o
r e

ve
ry

 c
ou

pl
e 

w
ee

ks
, i

t 
w

ou
ld

 b
e 

ok
ay

. M
or

e 
th

an
 th

at
, I

’d
 g

et
 s

o 
m

an
y 

ot
he

r e
m

ai
ls

.

N
um

be
r 

of
 C

D
SS

 a
le

rt
s 

pe
r 

pa
tie

nt
 s

ho
ul

d 
be

 
lim

ite
d

--
B

ut
 m

ay
be

 ju
st

 o
nc

e,
 b

ec
au

se
 if

 s
om

eo
ne

 d
oe

sn
’t

 w
an

t t
o 

co
nt

in
ue

 th
e 

pr
og

ra
m

, 
I d

on
’t

 w
an

t t
o 

be
 li

ke
 a

 te
le

m
ar

ke
te

r a
nd

 m
ak

e 
th

em
—

fo
rc

e 
th

em
. B

ec
au

se
 

th
en

 y
ou

 lo
se

 th
at

…
 re

la
tio

ns
hi

p,
 y

ou
 k

no
w

?

J Technol Behav Sci. Author manuscript; available in PMC 2022 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Espel-Huynh et al. Page 15

D
om

ai
n

C
at

eg
or

y
D

et
ai

le
d 

D
es

cr
ip

ti
on

Il
lu

st
ra

ti
ve

 Q
uo

te
 f

ro
m

 P
ar

ti
ci

pa
nt

A
da

pt
at

io
ns

 m
ay

 b
e 

ne
ed

ed
 

to
 a

lig
n 

w
ith

 th
e 

pr
im

ar
y 

ca
re

 s
et

tin
g

U
se

 s
tr

ea
m

lin
ed

 p
at

ie
nt

 
da

ta
 in

te
rp

re
ta

tio
n

N
C

M
s 

in
di

ca
te

d 
th

at
 a

le
rt

s 
ne

ed
ed

 to
 p

ro
vi

de
 a

 q
ui

ck
 

an
d 

ea
sy

 w
ay

 to
 s

ee
 w

hi
ch

 p
at

ie
nt

s 
w

er
e 

in
 n

ee
d 

of
 

su
pp

or
t, 

an
d 

si
m

ila
rl

y 
a 

w
ay

 to
 n

ot
at

e 
th

at
 a

 r
es

cu
e 

in
te

rv
en

tio
n 

ha
d 

be
en

 d
el

iv
er

ed
.

[I
n 

R
xW

L
,] 

Y
ou

 c
ou

ld
 h

av
e 

a 
lit

tle
 li

st
 o

f t
he

 p
eo

pl
e 

m
ay

be
 th

at
 h

av
e 

no
t s

ig
ne

d 
in

 s
o 

w
e 

co
ul

d 
cl

ic
k 

th
em

 o
ff

 o
ne

 a
t a

 ti
m

e 
as

 w
e 

go
.

Pr
ov

id
e 

al
er

ts
 f

or
 p

os
iti

ve
 

ou
tc

om
es

 (
e.

g.
, w

ei
gh

t 
lo

ss
)

M
an

y 
N

C
M

s 
pr

ef
er

re
d 

to
 f

oc
us

 o
n 

po
si

tiv
e 

ou
tc

om
es

 
in

 a
dd

iti
on

 to
 p

re
ve

nt
in

g 
ne

ga
tiv

es
, t

hu
s 

th
ey

 w
er

e 
al

so
 

in
te

re
st

ed
 in

 b
ei

ng
 n

ot
if

ie
d 

of
 p

at
ie

nt
 s

uc
ce

ss
es

 s
uc

h 
as

 
w

ei
gh

t l
os

s 
m

ile
st

on
es

, s
uc

ce
ss

fu
l p

ro
gr

am
 c

om
pl

et
io

n,
 

et
c.

In
st

ea
d 

of
 fo

cu
si

ng
 o

n 
th

e 
ne

ga
tiv

e,
 I’

d 
ra

th
er

 fo
cu

s 
on

 th
e 

po
si

tiv
e.

 I’
d 

lik
e 

to
 k

no
w

 if
 th

ey
’v

e 
lo

st
 a

 lo
t o

f w
ei

gh
t, 

so
 I 

ca
n 

ca
ll 

th
em

 a
nd

 g
iv

e 
th

em
 

en
co

ur
ag

em
en

t. 
“G

re
at

 jo
b!

 K
ee

p 
go

in
g!

”

A
lig

n 
C

D
SS

 w
ith

 
cl

in
ic

ia
n’

s 
sc

op
e 

of
 

pr
ac

tic
e

N
C

M
s 

in
di

ca
te

d 
th

at
 s

om
e 

pa
tie

nt
s 

m
ay

 r
eq

ui
re

 r
es

cu
e 

in
te

rv
en

tio
ns

 th
at

 w
er

e 
be

yo
nd

 th
ei

r 
sc

op
e 

of
 p

ra
ct

ic
e.

A
nd

 it
 w

ou
ld

 b
e 

re
al

ly
 re

al
ly

 h
el

pf
ul

 to
 h

av
e,

 li
ke

, s
up

po
rt

 o
f r

ea
ch

in
g 

ou
t t

o 
th

es
e 

pa
tie

nt
s 

w
ho

 h
av

e 
ne

ve
r l

og
ge

d 
in

, j
us

t t
o 

al
le

vi
at

e 
m

y 
ro

le
…

be
ca

us
e 

th
at

’s
 n

ot
 re

al
ly

 a
 n

ur
si

ng
 ro

le
, p

er
 s

e.

In
cl

ud
e 

ot
he

r 
ca

re
 te

am
 

m
em

be
rs

 in
 p

at
ie

nt
 

su
pp

or
t e

ff
or

ts

G
iv

en
 p

at
ie

nt
s’

 p
ot

en
tia

l n
ee

d 
fo

r 
ad

di
tio

na
l s

up
po

rt
, 

th
e 

C
D

SS
 s

ho
ul

d 
id

ea
lly

 in
cl

ud
e 

op
tio

ns
 f

or
 r

ef
er

ra
l t

o 
ot

he
r 

cl
in

ic
ia

ns
 a

nd
 s

up
po

rt
 s

ta
ff

.

M
os

t o
f t

he
se

 h
ea

lth
 is

su
es

 fo
r o

be
si

ty
 h

av
e 

to
 d

o 
w

ith
 b

eh
av

io
ra

l h
ea

lth
. I

 
m

ea
n,

 a
 lo

t o
f p

eo
pl

e 
ov

er
ea

t b
ec

au
se

 o
f a

nx
ie

ty
 o

r w
ha

te
ve

r i
t i

s.
 S

o 
th

at
’s

 
m

ay
be

 a
 m

is
si

ng
 p

ie
ce

, t
he

 b
eh

av
io

ra
l h

ea
lth

 c
om

po
ne

nt
 w

ith
 th

e 
w

ei
gh

t l
os

s…
yo

u 
co

ul
d 

ha
ve

 a
 v

ir
tu

al
 c

oa
ch

—
yo

u 
kn

ow
? 

O
r s

om
et

hi
ng

 li
ke

 th
at

.

C
on

ce
rn

s,
 in

cl
ud

in
g 

ex
ce

ss
iv

e 
cl

in
ic

al
 b

ur
de

n,
 

m
us

t b
e 

co
ns

id
er

ed

Po
te

nt
ia

l f
or

 e
xc

es
si

ve
 

cl
in

ic
ia

n 
bu

rd
en

A
cr

os
s 

m
os

t i
nt

er
vi

ew
ee

s,
 a

 p
ri

m
ar

y 
co

nc
er

n 
w

as
 th

at
 

C
D

SS
 a

le
rt

s 
w

ou
ld

 in
cr

ea
se

 c
lin

ic
al

 b
ur

de
n 

to
 a

n 
un

m
an

ag
ea

bl
e 

le
ve

l. 
To

 a
dd

re
ss

 th
is

 c
on

ce
rn

, N
C

M
s 

ex
pr

es
se

d 
a 

ne
ed

 f
or

 C
D

SS
 to

 in
vo

lv
e 

on
ly

 b
ri

ef
, o

ne


tim
e 

in
te

rv
en

tio
ns

. O
ne

 N
C

M
 r

eq
ue

st
ed

 th
at

 p
at

ie
nt

 
ou

tc
om

es
 n

ot
 b

e 
tie

d 
to

 N
C

M
 p

er
fo

rm
an

ce
 e

va
lu

at
io

n 
in

 a
ny

 w
ay

.

I d
on

’t
 w

an
t t

o 
ha

ve
 to

 b
e 

w
he

re
 it

 p
ut

s 
m

e 
ac

co
un

ta
bl

e 
as

 if
 I’

m
 a

 fa
ilu

re
 if

 
th

os
e 

pe
op

le
 d

on
’t

 [e
nr

ol
l]

. Y
ou

 k
no

w
, b

ec
au

se
 s

om
et

im
es

 w
e’

ve
 h

ad
 fe

ed
ba

ck
 

on
 o

th
er

 p
ro

gr
am

s 
in

 th
e 

pa
st

 w
ith

 a
 lo

t o
f p

re
ss

ur
e,

 o
ka

y?
 A

nd
 w

he
n—

th
er

e’
s 

al
w

ay
s 

so
 m

uc
h 

yo
u 

ca
n 

pu
sh

 p
eo

pl
e 

to
 d

o,
 p

at
ie

nt
s 

to
 d

o.
 L

ik
e 

I s
ai

d,
 th

is
 is

 
ju

st
 a

 li
ttl

e 
pi

ec
e 

of
 th

ei
r w

ho
le

 o
ff

ic
e 

vi
si

t a
nd

 c
ar

e 
pl

an
. I

’m
 tr

yi
ng

 to
 g

et
 th

em
 

to
 e

xe
rc

is
e,

 I’
m

 tr
yi

ng
 to

 g
et

 th
em

 to
 d

ri
nk

 m
or

e 
w

at
er

.

Q
ue

st
io

na
bl

e 
ef

fe
ct

iv
en

es
s 

of
 N

C
M

 
ou

tr
ea

ch
 to

 p
at

ie
nt

s

G
iv

en
 th

e 
co

ns
tr

ai
nt

s 
of

 N
C

M
s’

 ti
m

e 
an

d 
sc

op
e 

of
 

pr
ac

tic
e,

 a
 f

ew
 N

C
M

s 
ex

pr
es

se
d 

co
nc

er
n 

th
at

 o
ne

-t
im

e 
ou

tr
ea

ch
 w

ou
ld

 b
e 

in
su

ff
ic

ie
nt

 to
 “

re
sc

ue
” 

pa
tie

nt
s 

fr
om

 s
ub

op
tim

al
 o

ut
co

m
e.

If
 th

ey
’r

e 
st

ru
gg

lin
g 

w
ith

 w
ei

gh
t l

os
s,

 I 
m

ea
n,

 I 
ca

n 
ce

rt
ai

nl
y 

ta
lk

 w
ith

 th
em

 a
nd

 
se

e 
w

ha
t’

s 
go

in
g 

on
. B

ut
 I 

do
n’

t k
no

w
 h

ow
 e

ff
ec

tiv
e 

th
at

 w
ill

 b
e.

Po
te

nt
ia

l t
o 

pr
od

uc
e 

pr
ec

on
ce

iv
ed

, n
eg

at
iv

e 
no

tio
ns

 a
bo

ut
 p

at
ie

nt
s

T
ho

ug
h 

ra
re

, o
ne

 c
on

ce
rn

 w
as

 th
at

 a
le

rt
s 

ab
ou

t p
oo

r 
ou

tc
om

es
 m

ay
 r

ed
uc

e 
op

tim
is

m
 a

bo
ut

 p
at

ie
nt

 p
ro

gr
es

s 
in

 a
 w

ay
 th

at
 c

ou
ld

 b
e 

de
tr

im
en

ta
l t

o 
th

e 
pa

tie
nt


cl

in
ic

ia
n 

re
la

tio
ns

hi
p.

Y
ou

 d
on

’t
 w

an
t t

o 
lo

ok
 a

t a
 p

at
ie

nt
 in

 a
 n

eg
at

iv
e 

lig
ht

. L
ik

e 
I d

on
’t

 w
an

t t
he

 
co

m
pu

te
r s

ay
in

g,
 “

O
h,

 s
he

’s
 n

ot
 a

 fo
llo

w
-t

hr
ou

gh
 p

er
so

n,
” 

an
d 

th
en

 s
he

 m
ig

ht
 

ha
ve

 b
ee

n 
to

ta
lly

 o
pe

n 
to

 m
e.

 Y
ou

 k
no

w
, I

 d
on

’t
 w

an
t t

o 
gi

ve
 h

er
 a

n 
un

fa
ir

 
ch

an
ce

.

J Technol Behav Sci. Author manuscript; available in PMC 2022 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Espel-Huynh et al. Page 16

Table 2

Participant Demographic Characteristics

Variable N (%)

Gender

 Female 14 (100%)

Mean Age (range) 51.50 (25 – 64)

Race

 White 14 (100%)

Ethnicity

 Non-Hispanic 14 (100%)

Educational attainment

 2- year college degree or certificate 6 (42.9%)

 Bachelors degree 7 (50.0%)

 Masters degree 1 (7.1%)

Personal technology devices used

 Smartphone device 14 (100%)

 Laptop or desktop PC 13 (92.8%)

 Tablet PC 10 (71.4%)

 Other internet-connected device (Smart TV) 1 (7.1 %)

Rx Weight Loss implementation condition

 Basic 6 (42.9%)

 Enhanced 8 (57.1%)
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