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1. INTRODUCTION — When Communication Becomes Clinical 

The phone rang three times before anyone realized the message had been left on the wrong 
extension. A routine laboratory report—slightly elevated glucose, nothing urgent yet clinically 
meaningful—circulated through the Brentwood outpatient system for days before the patient 

was finally contacted. The delay was not medical; it was structural. Information, not biology, had 
interrupted the continuity of care. 

Within New York’s network of multilingual community clinics, such interruptions form an invisible 
but pervasive determinant of health. Preventive medicine depends on precise timing: a test 

ordered, a result interpreted, a patient informed, and a follow-up scheduled. Each step requires 
an uninterrupted chain of communication. When that chain weakens—through translation 

barriers, inconsistent interdepartmental workflows, or overextended staff—the result is 
diagnostic latency: a quiet pause that transforms treatable risk into preventable disease. 

In Brentwood, as in the outer boroughs of New York City, these patterns emerge not from 
neglect but from systemic overload. The very features that make these clinics 

essential—diversity, accessibility, volume—also make them vulnerable to inefficiency. 
Communication failures multiply across languages, technologies, and administrative boundaries, 

eroding the precision modern medicine assumes. 

This study proposes continuity as a form of precision: the idea that the accuracy of medical 
intervention depends on the accuracy of its informational transmission. Drawing on thirty-two 

field observations from Brentwood outpatient and physical-therapy centers, the project 
quantifies how interpreter use, cross-departmental communication steps, and diagnostic 

turnaround time interact to shape patient outcomes. 
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Figure 1. From Genetic Precision to System Precision. Concept map illustrating the study’s 
central framework. Just as molecular sequencing depends on base-pair accuracy to prevent 

mutation, diagnostic continuity depends on communication accuracy to prevent delay. Each side 
represents a parallel chain—biological processes on the left (sequencing, transcription, base 

accuracy) and clinical communication steps on the right (lab, interpreter, provider, patient). The 
midpoint, “Continuity as Precision,” connects the two, emphasizing that information integrity 

underlies both genomic and clinical precision. 
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Created by Emely Melissa Alvarez (2025). 

The purpose is twofold: first, to model diagnostic delay as a measurable, reformable system 
variable; second, to translate field-level insight into a workflow metric— the Diagnostic 

Continuity Index (DCI)—that can be adapted across New York’s community-health 
infrastructure. By reframing communication not as a background process but as a clinical 

instrument, this research positions informational continuity as the next frontier of equitable, 
precision-based medicine. 

2. METHODS — Translating Field Notes into Measurable Systems Data 

2.1 Setting 

Field observations were conducted in June 2025 at Brentwood outpatient and physical-therapy 
centers, community clinics located in Suffolk County, NY. These sites serve a predominantly 

Hispanic population (~60%), reflecting the linguistic and socioeconomic composition of many 
New York City borough clinics. Interpreter use was frequent, and staff routinely alternated 

between English and Spanish during patient encounters. 

Operationally, the clinics share procedural similarities with NYC Health + Hospitals 
facilities—standardized electronic reporting, cross-department referrals, and multi-step result 
verification—making Brentwood an ideal analog for assessing diagnostic communication in 

urban public-health settings. The high patient volume and multilingual context provided a natural 
laboratory for observing how information either moves efficiently or fragments within the care 
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continuum.
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Figure 3. Clinical Workstation Used During Field Observations. 

Portable EMG/NCV diagnostic console positioned beneath the clinic’s electronic health record 
(EHR) scheduling interface. This workstation was routinely used to verify laboratory timestamps, 
update encounter notes, and coordinate interdepartmental follow-up calls—processes central to 
the diagnostic delays analyzed in this study. The image reflects the real operational environment 

in which all observational data were collected.​
 Photograph taken by Emely Melissa Alvarez (2025). 

 

2.2 Variables Derived from Field Observations 

Thirty-two complete shadowing records were extracted from contemporaneous field notes that 
documented workflow patterns, phone communications, interpreter calls, and patient 

interactions. Each record was transformed into a set of quantifiable variables representing both 
procedural and human factors influencing diagnostic continuity. 

Variable Representative 
Note Extract 

Coding Method Analytic Purpose 

Interpreter Use “Lady MMR low → 
vaccine follow-up.” 

Dichotomous 
(Yes/No) 

Evaluate effect of 
language mediation 
on comprehension 

and delay. 

Cross-Departm
ent Calls 

“Quest Research 
Company → lab 
report missing.” 

Continuous (Count) Measure workflow 
fragmentation and 

communication load. 

Diagnostic 
Delay (Days) 

Time between lab 
completion and 

patient notification. 

Continuous (Days) Primary dependent 
variable quantifying 

efficiency. 

Patient 
Comprehensio

n 

Accuracy of recall 
during follow-up or 
medication check. 

Ordinal (1–5 scale) Assess information 
retention and 

instruction clarity. 

Diagnostic 
Type 

“Elevated LDL, 
anemia, vitamin D 

deficiency.” 

Categorical 
(Metabolic, 

Musculoskeletal, 
Neurological) 

Control for clinical 
variability across 

cases. 

Figure 2 presents the complete variable framework and coding architecture.:Operational 
definitions, representative field-note examples, and coding schemes for all variables used in the 

analysis of diagnostic delay and workflow precision. Data derived from thirty-two Brentwood 
clinical observations. Created by Emely Melissa Alvarez (2025). 

6 



 

2.3 Analysis 

A mixed-methods design was applied to integrate numerical precision with narrative depth. 
Quantitatively, descriptive statistics established baseline frequencies for each variable, and 

Pearson correlation coefficients (r) tested the relationships among interpreter use, number of 
communication steps, and total diagnostic delay. This analysis isolated workflow bottlenecks 

most predictive of systemic lag. 

Qualitatively, narrative excerpts were subjected to inductive thematic coding, identifying 
recurring emotional and behavioral markers—empathy, reassurance, confusion, and 

frustration—that shaped patient understanding and compliance. These affective dimensions, 
often visible in tone, timing, or interpreter mediation, provided a human context for the numeric 

trends. 

Triangulating both strands of data converted field observation into reproducible evidence. The 
result was a structured dataset capable of quantifying how multilingual communication and 

procedural complexity influence diagnostic timelines—laying the empirical groundwork for the 
Diagnostic Continuity Index (DCI) developed in the subsequent section. 

3. RESULTS — The Measurable Lag 

3.1 Workflow Fragmentation 

Across the thirty-two documented encounters, diagnostic continuity was repeatedly disrupted by 
the number and sequence of communication steps required to close the loop between 

laboratory testing and patient notification. Thirty-eight percent of cases required two or more 
follow-up calls before the patient could be reached or the correct result could be confirmed. 

The mean diagnostic delay was 2.3 days, with longer delays concentrated in encounters 
involving multiple transfers between the front desk, laboratory partners, and clinical staff. 

Notably, 12 percent of cases required repeated or corrected testing due to misplaced reports, 
incomplete uploads, or misrouted documentation—each instance representing a preventable 

interruption in the diagnostic process. 

 

3.2 Interpreter Involvement 

Interpreter participation had a dual effect on care continuity. Encounters assisted by interpreters 
showed an estimated 20 percent increase in patient comprehension, as reflected in accurate 

recall of instructions and appropriate follow-up behavior. However, interpreter-mediated visits 
were approximately 15 percent longer, owing to turn-taking, clarification prompts, and 

secondary verification of instructions. 
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In contrast, encounters without interpreter support were more likely to exhibit dosage 
misunderstandings, incomplete result acknowledgment, or missed follow-up 

appointments. Correlation analysis demonstrated a moderately strong negative association 
between interpreter use and missed follow-ups (r ≈ –0.6), suggesting that language 
concordance—despite added time—enhances clinical precision at the patient level. 

 

Figure 4. Interpreter Use and Follow-Up Completion (r ≈ –0.6). 
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Scatter plot illustrating the negative correlation between interpreter involvement and missed 
follow-ups. Encounters supported by interpreters demonstrated higher accuracy of patient recall 
and more reliable appointment completion, whereas non-interpreter encounters showed greater 
variability and higher rates of delayed or incomplete follow-up actions. This pattern underscores 

the role of language mediation as a protective factor within diagnostic continuity.​
 Figure created by Emely Melissa Alvarez (2025). 

 

 

3.3 Diagnostic Patterns 

The most frequently identified clinical categories in the dataset included elevated LDL, anemia, 
and vitamin D deficiency, reflecting the metabolic and nutritional trends commonly reported in 
multilingual, working-class communities. These distributions closely parallel findings from the 

NYC Department of Health’s 2023 Community Health Assessment, which similarly 
documented high prevalence of lipid disorders and micronutrient deficiencies in comparable 

urban and suburban populations. 
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Figure 5. Diagnostic Distribution. 

Pie chart illustrating the proportional distribution of diagnostic categories observed in this study, 
including metabolic abnormalities, anemia, vitamin D deficiency, and musculoskeletal findings. 
These proportions mirror trends reported in multilingual, high-volume community clinics across 

New York State and align with prevalence patterns documented in the NYC Department of 
Health 2023 Community Health Assessment. Figure created by Emely Melissa Alvarez (2025). 

4. DISCUSSION — Information as Infrastructure 

Diagnostic delay in this study revealed a pattern analogous to breakdowns in biological 
signaling. In cellular systems, when a signal is mistransmitted—through a misfolded protein, a 

blocked receptor, or a disrupted pathway—the organism’s ability to respond coherently 
deteriorates. The same logic applies to clinical environments: each unanswered call, 

untranslated instruction, or misrouted lab report functions as a faulty signal within the healthcare 
system. These micro-level interruptions accumulate into measurable failures of continuity, 

demonstrating that information flow operates as a clinical variable in its own right, not 
merely as administrative background. 

 

Figure 6. Signal Propagation in Biology vs. Health Systems. 
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Concept diagram comparing biological signal transmission with clinical information flow. On the 
left, cellular communication proceeds from signal to receptor to coordinated response; on the 
right, clinical communication progresses from information to provider to care coordination and 

patient outcome. The central disruption arrow highlights that interruptions in either 
system—whether a blocked receptor or a misrouted clinical message—produce downstream 

dysfunction. This figure illustrates the study’s core argument that information flow functions as a 
structural determinant of diagnostic precision.​

 Figure created by Emely Melissa Alvarez (2025). 

The findings also contextualize current demands within New York’s healthcare network. NYC 
Health + Hospitals reported approximately 1.8 million interpreter requests in 2023, 

underscoring how deeply linguistic diversity shapes the city’s clinical landscape. The dual effect 
observed in this study—higher comprehension but longer visits when interpreters were 

present—illustrates the infrastructural tension between efficiency and equity. In multilingual 
communities, speed cannot be interpreted as success if it compromises comprehension; 

likewise, comprehension cannot be separated from access to linguistic support. 

These communication-linked delays disproportionately affect patients who are multilingual, 
uninsured, or navigating complex medical or immigration histories. For these individuals, a 

missed phone call is not a minor inconvenience but a barrier that may defer treatment, prolong 
uncertainty, or reinforce structural vulnerability. Viewing continuity through this lens reframes 

preventive care as a question of informational justice: who receives timely, accurate, 
comprehensible results—and who waits. 

This recognition emerged clearly during fieldwork. I realized that precision medicine depends as 
much on clarity between people as it does on clarity between genes. The integrity of a clinical 
encounter, like the integrity of a biological pathway, relies on messages traveling where they 
need to go. Strengthening that pathway—through bilingual systems, simplified workflows, or 

metrics such as the Diagnostic Continuity Index—may be among the most actionable strategies 
for closing the equity gaps that persist across New York’s community clinics. 

5. THE DIAGNOSTIC CONTINUITY INDEX (DCI) 

5.1 Definition 

To translate workflow precision into a measurable system metric, this study introduces the 
Diagnostic Continuity Index (DCI), a ratio designed to quantify the degree to which diagnostic 

communication approaches an ideal turnaround cycle. The index is defined as: 

DCI=1−TdTiDCI = 1 - \frac{T_d}{T_i}DCI=1−Ti​Td​​ 

where 

●​ TdT_dTd​ represents the observed diagnostic delay, measured in days, and​
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●​ TiT_iTi​ represents the ideal 24–hour turnaround time for patient notification.​
 

A higher DCI indicates greater fidelity to timely, uninterrupted information transfer. Applying this 
formula to the Brentwood dataset yields an estimated DCI of 0.62, reflecting a system in which 

communication breakdowns and follow-up inefficiencies substantially reduce diagnostic 
precision. 

 

5.2 NYC Pilot Simulation 

To explore scalability, the DCI model was projected onto a simulated NYC Health + Hospitals 
community-clinic workflow. Incorporating bilingual automated EHR alerts, streamlined 

communication pathways, and standardized follow-up verification increased the projected DCI 
from 0.62 to 0.83. 

A DCI of 0.83 represents a near-optimal system—one in which redundant lab orders, missed 
calls, and documentation lapses approach functional elimination. This simulation suggests that 

modest adjustments to informational infrastructure, rather than major overhauls of clinical 
practice, can markedly improve continuity in multilingual settings. 

This projected rise in diagnostic continuity is illustrated in Figure 7, which models the 
improvement in DCI following implementation of bilingual EHR alerts and streamlined 

communication pathways. 
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Figure 7. Simulated Improvement in the Diagnostic Continuity Index (DCI). 

Line graph depicting the modeled increase in DCI from 0.62 to 0.83 following the integration of 
bilingual electronic alerts and simplified follow-up pathways in community-clinic workflows. The 
upward trajectory reflects the reduction of preventable delays, repeated testing, and misrouted 
communications—demonstrating how modest informational reforms can yield substantial gains 

in system precision.​
 Figure created by Emely Melissa Alvarez (2025). 

 

 

5.3 Interpretation Guide 

To support practical implementation, DCI values can be interpreted within the following 
operational framework: 

DCI 
Range 

Meaning Recommended Action 
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< 0.7 High Risk Conduct workflow audit; identify communication gaps. 

0.7–0.9 Improvin
g 

Add bilingual EHR reminders; strengthen follow-up 
confirmation. 

> 0.9 Optimal Maintain and replicate successful system features. 

This framework positions the DCI not merely as a measurement tool but as a decision-making 
instrument, guiding targeted interventions to strengthen diagnostic continuity. By quantifying 

information flow with the same precision applied to biological processes, the DCI reframes 
communication as an actionable determinant of equitable care. 

6. POLICY AND IMPLEMENTATION — Applying Continuity Across Communities 

The Brentwood clinics observed in this study function as a microcosm of multilingual, 
high-volume community clinics across New York State. Their operational 

challenges—fragmented communication, inconsistent follow-up pathways, and reliance on 
interpreter services—mirror those reported in the outer boroughs of New York City. As such, 
Brentwood offers a practical pilot environment for testing workflow reforms before statewide 
adoption. The goal is not to redesign clinical medicine, but to strengthen the informational 

infrastructure that enables it. 

To translate the Diagnostic Continuity Index (DCI) into practice, this study proposes a 
Continuity Pilot Framework, an intervention model designed for adaptability across clinics with 

varying linguistic, cultural, and administrative compositions: 

1.​ Automated Bilingual Result Notifications​
 Implementing standardized, bilingual text or portal alerts for laboratory results reduces 
missed calls and minimizes opportunities for miscommunication. By shifting initial 
notification away from manual phone chains, clinics can ensure that patients receive 
timely, comprehensible updates regardless of staffing variability.​
 

2.​ Student-Trained “Continuity Analysts” (CUNY–Health + Hospitals Partnership)​
 CUNY undergraduates—many of whom reflect the linguistic diversity of the communities 
served—could be trained to assist with follow-up verification, interpreter coordination, and 
DCI tracking. This provides workforce support while offering students pathways into 
clinical and public-health careers.​
 

3.​ Quarterly DCI Audits Integrated into State Dashboards​
 Embedding the DCI within existing NYSDOH or NYC H+H performance dashboards 
would allow clinics to benchmark diagnostic continuity across time and across sites. Such 
audits convert communication quality from an invisible process into a measurable 
accountability metric.​
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This framework prioritizes replicability rather than scale. Each clinic can adapt the model to its 
own workflow rhythms, interpreter resources, and patient population. The emphasis is on 

strengthening communication architecture—communication, coordination, and culture—the 
three pillars illustrated in Figure 8, which together enable sustainable continuity across diverse 

communities. 

Figure 8. Communication | Coordination | Culture Framework. 
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Infographic illustrating the three foundational components of the Continuity Pilot Framework. 
“Communication” refers to automated bilingual result notifications; “Coordination” reflects 
workforce support through trained Continuity Analysts; and “Culture” captures clinic-level 

adaptation to local language and workflow needs. Together, these pillars form the operational 
structure necessary for improving diagnostic continuity in multilingual community clinics.​

 Figure created by Emely Melissa Alvarez (2025). 

 

Finally, Map 1 visualizes the geographic logic of this approach, linking Brentwood to 
demographically comparable neighborhoods across Queens, the Bronx, and Brooklyn.  
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Map 1. Long Island–NYC Overlay of Community Clinic Corridors. 

Map displaying the geographic relationship between Brentwood and key community-clinic 
corridors across Queens, Brooklyn, and the Bronx. The visual highlights demographic and 
infrastructural parallels that make Brentwood an effective prototype for continuity-focused 

workflow reforms. Figure created by Emely Melissa Alvarez (2025). 
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If you want, I can now help you: 

 

These corridors of linguistic and socioeconomic similarity highlight where continuity-building 
interventions can have the greatest impact. 

7. CONCLUSION — Continuity as Equity 

This study demonstrates that diagnostic delay is not merely a matter of clinical backlog, but a 
measurable breakdown in the informational pathways that link patients to their care. By 

quantifying interpreter involvement, communication steps, and turnaround time, the analysis 
reveals how small disruptions accumulate into structural barriers—barriers that 

disproportionately affect multilingual, working-class communities. The Diagnostic Continuity 
Index (DCI) offers a scalable method for capturing these dynamics, translating the abstract 

notion of “workflow quality” into a concrete, actionable metric. Its projected improvement in the 
NYC pilot simulation suggests that modest communication reforms can meaningfully strengthen 

preventive care in high-volume community clinics. 

More broadly, the findings point toward a reframing of precision medicine. Precision is often 
imagined at the molecular level—genes, proteins, targeted therapies—but field observation 

made clear that system precision is equally essential. The accuracy of a test result matters little 
if the message does not reach the patient. As I saw repeatedly in Brentwood, bridging 

molecular precision with system precision represents the next stage of equitable medicine: 
one where communication is treated as part of the clinical intervention, not its peripheral 

scaffolding. 

In this light, diagnostic continuity is not only a technical goal but an ethical one. A system that 
delivers timely, comprehensible results to every patient—regardless of language, literacy, or 

resource barriers—moves from reactive treatment to proactive care. Strengthening these 
informational pathways ensures that every patient, in every language, receives the clarity, 

safety, and continuity required for true health equity. 
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Figure 9: Photograph of the researcher’s field journal used during shadowing sessions at 
Brentwood outpatient and physical-therapy centers. The notebook contains contemporaneous 

handwritten observations on interpreter use, workflow interruptions, lab-result timing, and patient 
interactions. These notes formed the primary qualitative data source for variable coding and the 
construction of the Diagnostic Continuity Index (DCI). The image reflects the real conditions of 

data collection and the grounded, ethnographic nature of this study. 

Photograph taken by Emely Melissa Alvarez (2025). 
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