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Abstract

Study Objective—We investigated if human reminder phone calls in the patient’s preferred 

language increase adherence with scheduled appointments in an inner-city chronic pain clinic. We 

hypothesized that language and cultural incongruence is the underlying mechanism to explain poor 

attendance at clinic appointments in underserved Hispanic populations.

Design—Pragmatic randomized controlled clinical trial

Setting—Innercity academic chronic pain clinic with a diverse, predominantly African-American 

and Hispanic population

Patients—All (n=963) adult patients with a scheduled first appointment between October 2014 

and October 2015 at the Montefiore Pain Center in the Bronx, New York were enrolled.

Interventions—Patients were randomized to receive a human reminder call in their preferred 

language before their appointment, or no contact.
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Measurements—We recorded patients’ demographic characteristics and as primary outcome 

attendance as scheduled, failure to attend and/or cancellation calls. We fit Bayesian and classical 

multinomial logistic regression models to test if the intervention improved adherence with 

scheduled appointments.

Main Results—Among the 953 predominantly African American and Hispanic/Latino patients, 

475 patients were randomly selected to receive a language-congruent, human reminder call, while 

478 were assigned to receive no prior contact, (after we excluded 10 patients, scheduled for repeat 

appointments). In the experimental group, 275 patients adhered to their scheduled appointment, 

while 84 cancelled and 116 failed to attend. In the control group, 249 patients adhered to their 

scheduled appointment, 31 cancelled and 198 failed to attend. Human phone reminders in the 

preferred language increased adherence (RR 1.89, CI95% [1.42, 1.42], (p<0.01). The intervention 

seemed particularly effective in Hispanic patients, supporting our hypothesis of cultural 

congruence as possible underlying mechanism.

Conclusions—Human reminder phone calls prior in the patient’s preferred language increased 

adherence with scheduled appointments. The intervention facilitated access to much needed care 

in an ethnically diverse, resource poor population, presumably by overcoming language barriers.

Graphical Abstract

Culturally sensitive, language-congruent, patient-centered outreach can overcome barriers to 

access and engage minorities in an inner-city pain clinic. Above, the English-only-speaking 

provider fails to establish rapport and trust with his chronic pain patient. Below, culturally-

sensitive, language-congruent staff engages the Latina patient in a warm patient-provider 

relationship already in the first telephone contact.
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1 Introduction

Poor adherence with scheduled appointments (PASA) remains a particular concern in inner-

city chronic pain clinics, with PASA rates up to 80%[1–3]. Not only is PASA a significant 

financial burden for the institution[4,5], it causes frustration for providers[6]. PASA is a 

waste of scarce resources, considering the already considerable wait times for chronic pain 

consultations [7]. Without the benefit of a cancellation call, PASA deprives other patients of 

the opportunity to schedule an appointment[8]. On the other hand, PASA may indicate 

barriers to healthcare[9], depriving our most vulnerable patients of needed specialized pain 

services[1,10,11]. The reasons for missed appointments often without a cancelation call, 

have long been studied[12], but remain elusive[13]. We identified language as a barrier to 

access of chronic pain services, specifically to adherence with scheduled appointments[1]. 

We hypothesized that patient concerns about cultural incongruence may be ameliorated by 

human outreach in the patient’s preferred language[1,7]. Based on retrospective cohort 

studies, we demonstrated that targeted health system improvements can improve access[2].

First generation Hispanic immigrants, i.e. those born outside the United States, may be 

especially vulnerable to discouraging experiences already during the pre-encounter process 

[7]. Actual or perceived discrimination in the pain clinic [14–17], for example concerns 

about opioid addiction or dependence triggered by minority status[18,19], can estrange 

patients[20] from their physicians and providers in addition to cultural and language barriers 

[2] and concerns about healthcare insurance coverage.

Disparities can arise in clinical encounters, if providers treat patients differently or if 

patients respond to (perceived) disparate treatment (demand side) [21], in our case patients 

may not adhere to scheduled appointments, if they feel not welcome or fear discrimination. 

With limited evidence available on how to influence the demand side of health care disparity 

in pain medicine[7,14,22], we postulated that native language personnel and unified clinics 

(seeing all patients in the same outpatient location with equitable access) helps to overcome 

such barriers, but that individualized outreach to patients by phone[13], in a language the 

patient understands, prior to scheduled appointments would establish a human rapport[23] 

before the actual encounter and improve adherence[1,2]. While PASA certainly imparts 

considerable costs to the institution[24], counter measures also consume resources and need 

to be justified to be financially sustainable considering the current pressures to cut cost[25].

We seek to investigate in sequential pragmatic clinical trials (PCT), which of the several 

language-targeted adjustments (Spanish certified staff, reminder calls in the preferred 

language, unified scheduling and clinic system for insured and uninsured, financial 

incentives to cover transport expenses…) to the appointment process [1,2] is most effective. 

In this first RCT, we investigate if a human reminder phone call, the day before their first 

appointment, in the patient’s preferred language (Spanish versus English), improves 
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attendance in our inner-city academic chronic pain clinic in the Bronx, NY, serving a 

resource poor, racially and ethnically diverse, predominantly Hispanic population. As a 

secondary exploratory data analysis (also predefined before our pragmatic trial was begun), 

we hypothesized that calling the patients before the appointment in their preferred language 

is more effective in Spanish speaking patients than in English speaking patients.

1.1 Objectives

This is a pragmatic clinical trial to investigate if a language centered intervention (a human 

reminder phone call, the day before their first appointment, in the patient’s preferred 

language)

1. increases attendance at scheduled appointment in an inner-city academic pain 

clinic,

2. is more effective in Spanish speaking patients than in English speaking patients,

in patients scheduled for a first appointment in an inner-city chronic pain clinic.

2 Methods

2.1 Regulatory Review

In conducting this pragmatic trial to address healthcare disparities in pain medicine, we 

adhered to the research ethics principles of the Learning Health Care System Ethics 

Framework[26,27]. Our health systems investigation involved minimal risk for patients. 

Before the trial, chance (day of the week, staff available…) determined if patients received a 

reminder call before their appointment and in what language. The Albert Einstein College of 

Medicine Institutional Review Board approved the study and waived the requirement for 

informed consent. Our trial is registered with clinicaltrial.gov [ClinicalTrials.gov Identifier: 

NCT03101969].

2.2 Trial Population and Setting

All adult patients (age older or equal to 18 years) with a scheduled first appointment at the 

adult outpatient Pain Center at Montefiore Medical Center located in the Bronx, New York 

from October 2014 through October 2015 were included, regardless of race, ethnicity, and 

insurance status or if they attended, failed to attend, or cancelled the appointment. No 

patients were excluded except if they had had a previous appointment in our clinic. We 

limited our analysis to initial (first) scheduled appointments in the hope that by doing so we 

would single out the effect of our telephone outreach on establishing an early rapport with 

the patient, prior to the confounding influence of the first provider encounter.

2.3 Power Analysis and Patient Flow

We planned for an enrollment of 1000 patients. In our power analysis, we estimated that if 

the proportion of failure to attend in the intervention group were 30% compared to a 

proportion of 50% in the control group, we would need 172 patients for a power of 90% and 

a confidence level of 99%. We present the patient recruitment and retention in a CONSORT 

flow chart (Figure 1: CONSORT Flow Chart). To increase the ecological validity of our 
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study we engaged representatives of the participant predominantly Spanish population in the 

formulation of our a priori hypothesis and the study design and data collection [28], offered 

them co-authorship and when they declined, acknowledge their contribution in the 

acknowledgement, if they agreed.

2.4 Intervention

All patients scheduled for a first appointment were randomized to receive a human pre-

appointment reminder phone call, the day before their scheduled appointment, in the 

patient’s preferred language, (or no prior contact). This phone call was administered either 

in English, for patients who self-identified as English speakers or non-English non-Spanish 

speakers; or in Spanish, for patients or respondents who interactively self-identified as 

Spanish speakers in the phone conversation. Front desk staff who administered the Spanish 

speaking phone calls was either a native Spanish speaker or has received credentials 

certifying their ability to communicate in Spanish. The initial appointment was scheduled in 

English or Spanish dependent on the staff receiving the call and the preferences of the 

person requesting the appointment; no consent was sought and randomization (to receive a 

reminder call or not) was not discussed with the person scheduling the initial appointment.

2.5 Randomization, Blinding and Allocation Concealment

Randomization was by computer generated tables. Neither the clinic personnel nor the 

providers (nurses or physicians) knew which intervention took place, (except if the patient 

revealed this spontaneously). Group allocation was concealed in opaque sealed envelopes, 

which were opened just prior to the phone call (to ensure allocation concealment.) Calls 

were made at random times, mostly in the afternoon. Only one attempt was made to call.

2.6 Primary Outcome

We termed our primary outcome adherence, (defined as attendance at a first scheduled 

appointment as recorded in the clinic records). Using the term adherence, (without prejudice 

on those patients who had the courtesy to cancel), we emphasized that attendance indicated 

that the patient was able to fulfill his or her need to see a pain specialist, while even with a 

cancellation, PASA implied that the need was possibly still unmet.

2.7 Data Collection

The language preferred by the patient, (used as predictor language in our secondary 

multivariate multinomial regression analysis), was identified interactively during the call, in 

response to expressed or inferred preferences by the patient or proxy, or (for those patients 

randomized to no call or not reached) as the preferred language routinely entered into 

Montefiore Hospital billing software on the patient’s first encounter with the hospital.

The caller documented the intervention executed according to randomization as [no call, or 

call] in a secure computerized repository, where the intervention the patient received was 

masked until data analysis. The caller also recorded (for the intervention group only) if the 

patients or a proxy were [reached or not reached].
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Outcome and demographics for our study subjects were recorded automatically by operators 

blinded to the intervention and pulled directly from the clinic’s administrative billing 

database and hospital electronic health records. Clinic personnel document patient 

attendance routinely as [arrived, cancelled, no show)] on the day of the scheduled 

appointment. Our analyses utilized de-identified data. The following self-identified (where 

appropriate) demographic data were collected for each patient at the time of initial 

appointment booking: appointment date; patient age; patient gender; ethnicity (asked as: 

“Do you self-identify as Hispanic?” with responses of yes or no); race (White, Black, Other 

Race, Declined) primary spoken language (English, Spanish, other languages).

2.8 Statistical Analysis

To investigate the effect of our intervention (call versus no call) on our primary categorical 

multinomial outcome (adherence with scheduled appointment versus cancellation call versus 

failure to attend), we fit a multinomial log-linear model. To investigated if the intervention, 

(a human reminder phone call, the day before their first appointment, in the patient’s 

preferred language), improved outcomes (adherence with a scheduled appointment) 

differentially more in Spanish speaking patients, we conducted two stratified analyses of the 

effect of the intervention on outcome. Given the importance of language and cultural 

competence for the provider-physician interaction of Spanish-speaking patients [7,29–31], 

showing differential effect would support the notion that the culturally sensitive human call 

in the preferred language is the important element of the intervention as opposed to a 

reminder, which could have been automated or in English.

The first contrasting the subsets of patients who identified as Hispanic/Latino versus not, 

and the second contrasting the patients who reported Spanish as their preferred language, 

versus not. To the same end, we also fit additional multivariate multinomial logistic 

regressions including (1) ethnicity (Hispanic/Latino) and (2) language (preferred by the 

patient) and their interaction with treatment. We planned an intention-to-treat analysis, but as 

we had no attrition, this was not pertinent in our analysis; We did not think an intention to 

treat analysis of only those patients reached personally when called, was pertinent, because 

we wanted to test the human outreach intervention under realistic circumstances in a 

pragmatic setting and feel that the intervention (a call in the preferred language) reached the 

target also by leaving a message. The primary outcome analysis included all patients, who 

met the inclusion criteria. We analyzed the data using the statistical software package R, a 

public domain statistical software package in conjunction with the R software packages 

nnet[32] for the multinomial logistic regression. [33]. We used the probabilistic 

programming software Stan in conjunction with the R software packages rstan and rstanarm 
[33–35] to implement the Bayesian models with Stan’s Hamiltonian Monte Carlo 

algorithms. These are available under the General Public License of the Free Software 

Foundation[36] at no cost.
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3 Results

3.1 Demographics

Patient recruitment and retention are reported in a CONSORT flow chart (Figure 1: 

CONSORT Flow Chart). Of 963 patients screened, 10 patients did not fit the inclusion 

criteria, because they were scheduled for their second, (not their first = initial) appointment 

in our clinic. We included and randomized n = 953 patients in our study. We stopped short of 

our planned enrollment of 1000, because of overwhelming clinical work due to the 

introduction of new electronic medical record system.

Characteristics of the population attending our inner-city pain clinic for an initial 

appointment are detailed in Table 1. Briefly, patients’ median age was about fifty, with two 

thirds were women, and one third identified as Hispanic and African-American respectively.

3.2 Missing Data

The data for the primary outcome were complete, increasing our confidence in our 

inferences. Only affecting the secondary exploratory analysis, a few complementary 

demographics like language preference, race (Figure 1: CONSORT Flow Chart) were 

missing. In particular, we only were able to record the language used to contact the patient if 

a call was made and started doing so only after randomization number 207. We detail the 

missing demographic data in the supplementary online Table: Missing Demographic Data, 

available online.

3.3 Primary Outcome Analysis Results

The results of our pragmatic trial are summarized in Table 2: Patient Adherence. Among the 

953 patients included in the analysis, 475 patients were assigned to the experimental group 

(and received a call in their own language prior to their scheduled first initial chronic pain 

clinic appointment), while 478 were assigned to the control group (and did not receive any 

call prior to their appointment). In the experimental group, we reached 255 (54%) patients in 

person, left 45 (9%) messages with relatives, voice messages for 137 (29%) patients, but had 

no contact with 38 (8%) patients. In the experimental group, 275 patients adhered to their 

scheduled appointment, while 84 cancelled the appointment and 116 failed to attend. In the 

control group, 249 patients adhered to their scheduled appointment, 31 cancelled the 

appointment and 198 failed to attend.

In our primary analysis (multinomial regression), patients who received a call in their own 

language prior to their scheduled appointment were more likely to adhere with their 

scheduled appointment (RR 1.89, CI95% [1.42, 1.42]). (The baseline contrast was defined as 

failing to attend without cancellation call). This effect was statistically significant (p<0.01).

We explored the results further and found that patients who received a call were more likely 

to cancel their appointment versus failing to attend (RR 4.63, CI95% [2.89, 2.89]). (p<0.01, 

significant even after correction for multiple testing). For illustrative purposes in a 

dichotomous contrast, this would correspond for example to odds ratio of 1.26 for 

adherence, (defined as attending their scheduled appointment on time) versus non-
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adherence, (defined as canceling or failing to attend the scheduled appointment), assuming a 

baseline risk of 56% in the control group.

3.4 Secondary Exploratory Analyses and Multivariate Multinomial Logistic Regression

In two secondary exploratory data analyses, we stratified patients by ethnicity or preferred 

language, respectively. We compared the effect of our intervention in those patients who (1) 

identified as Hispanic or Latino, or (2) who noted Spanish as their preferred language versus 

in those who did not, reporting relative risk [RR] of attending a scheduled appointment. In 

Table 3: Enhanced Effect in Spanish Speaking Populations, we tabulate the results of both 

stratified analyses.

For Hispanics/Latinos, the intervention, a call before the appointment in the patients 

preferred language, increased the odds of arrival [RR 2.21] more than in the non-Hispanic/

Latino population [RR 1.47]. Equally, our language targeted intervention increased the odds 

of adherence more in the Spanish speakers [RR 2.92] than in those who did not declare 

Spanish to be their preferred language [RR 1.79]. These effects in both strata were again 

statistically significant (p<0.01). We confirmed the increased effectiveness of our language 

targeted intervention in Spanish speaking subpopulations with a multivariate multinomial 

logistic regression. The RR (reflecting improved adherence) were again meaningfully higher 

in the Spanish speaking/Hispanic/Latino populations, (albeit the interaction terms were not 

statistically significant). In a sensitivity analysis, we repeated the analysis using different 

models (and software packages) and confirmed the results and inferences.

3.5 Summary of Results and Inferences

Our pragmatic trial supports the hypothesis that a call in the patient’s preferred language 

increase adherence with scheduled appointments in an inner-city pain clinic serving an 

immigrant indigent population. The aforementioned associations hold in subgroup analyses, 

which lend additional credence to our concept that the important component of the 

intervention is the attunement, which is in line with the importance of cultural and language 

concordance for patient-provider interactions, especially in the Hispanic immigrant 

populations[1,2,7,23]. We note that Spanish was only used in about 29 percent of the calls 

made.

4 Discussion

4.1 Summary of Main Findings

In our pragmatic trial, we demonstrated that a reminder call, in the patient’s preferred 

language increased adherence with scheduled first appointments in an inner-city chronic 

pain clinic. Our ethnically and racially diverse, resource-poor population included many 

patients of mixed Hispanic/Latino descent[37]. Patients who received a prior phone call in 

their own language (Spanish) were more likely to adhere to their scheduled appointment, 

and/or much more likely to at least cancel the appointment beforehand. We illustrate the 

inferred benefits of our culturally sensitive, language congruent initiatives in a graphical 

abstract (Graphical abstract). Furthermore, they may be more effective in the corresponding 
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linguistic subpopulations. This secondary (unsurprising) finding supports the casual link 

between intervention and effect.

4.2 Novelty of Results in the Light of Prior Literature

To our knowledge, this is the first randomized trial to rigorously investigate the effectiveness 

of patient outreach to improve adherence with initial pain clinic appointments [1,14,38]. Our 

language centered intervention, while currently implemented at the Montefiore Pain Center, 

is not the standard of practice in the US [28]. In fact, we know of no other pain clinic which 

instituted similar procedures at present for their underserved immigrant population. The 

effectiveness of our simple intervention is remarkable because Spanish was only used in 

about 29 percent of the calls made. We speculate if calls by certified Spanish speaking 

personnel may be effective in enhancing adherence, even if Spanish is not used in the 

conversation, because the offer alone may convey a cultural sensitivity, that establishes the 

human bond.

4.3 Inferences for Clinical Practice

Recent systematic reviews reiterated the manifold and complex causes for rampant 

disparities[11] in pain among racial and ethnic minorities, involving patient, provider and 

system factors [10,14,39]. We previously showed that language figures prominently among 

the many barriers to access chronic pain services in under-served inner-city populations 

[1,40], but our analysis employed only data from an uncontrolled retrospective cohort. We 

also previously showed that a comprehensive initiative to address language barriers can 

improve adherence with scheduled appointments[2], but the retrospective nature of our 

observational cohort again precluded causal inference. As part of a comprehensive complex 

socioecological model [41], we developed a conceptional framework with a credible causal 

model for health care disparities in chronic pain, elements of which we tested in our present 

prospective controlled randomized pragmatic trial:

1. Language barriers limit access of Non-English-speaking patients to needed 

chronic pain services[1].

2. Specific interventions can enhance adherence or and reduce failure to attend 

without prior cancellation [2].

Our study therefore addresses the dearth of robust evidence on how to overcome barriers by 

influencing the demand side[22]. Using the rigorous methodological approach of a blinded 

randomized pragmatic trial, we tested our a priori hypothesis, enhancing our confidence in 

the internal validity of our pragmatic trial. We feel that the population we served, was 

randomly sampled and is characteristic of inner-city under-served populations seen by other 

academic pain clinics across the country. We had no attrition, cross-over, lost or missing data 

for our primary outcome, (which might otherwise have let to selection bias). Hence, our 

findings should be generalizable, especially as we engaged population representatives in our 

study design to improve the ecological validity of our research findings [28]. We 

hypothesize that a human outreach should be equally effective for populations with other 

preferred languages than Spanish.
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4.4 Limitations of our Approach

We concede that our pragmatic trial only tested a small element of several moving parts 

implemented that led to improved adherence [2]. Specifically, we did not explore reasons for 

failure to attend, but instead used a pragmatic and easy to replicate intervention. We limited 

our investigation to the initial appointment, fearing that the intense interaction during a 

chronic pain appointment, with the promise for narcotic prescriptions and further 

interventions might act as a rather unpredictable confounder on the propensity of patients to 

attend subsequent appointment. We did not a priori exclude patients who were the non-

English, non-Spanish speakers, (who did not get a phone call in their preferred language), a) 

because we wanted to conduct a pragmatic trial in a realistic setting with a simple 

intervention that could be easily replicated and b) overwhelmingly our patients preferred 

English or Spanish, c) language and ethnic identity are culturally sensitive topics, which 

patients often leave deliberately vague or respond to ambiguously; hence language 

preference could only be ascertained interactively during the intervention. We concede that 

our pragmatic trial tested the effectiveness of a human call in the setting of a clinic attuned 

to the needs of a diverse underserved population [2] and hence may be less effective in other 

settings, especially where language is less important? We further concede that we did not 

compare the human phone call in the patient’s preferred language to an automated reminder 

in English, [disregarding patients’ ability to understand that message][42]. This is especially 

important since cancellation alone would improve resource utilization and allow additional 

patients in need of a chronic pain consultation to be scheduled. An automated English call or 

text might be a suitable comparator for a follow up trial, aggravating any potential inability 

to understand on the side of the patient and any feeling of alienation by its impersonal 

character. Clearly even automated reminders are effective[38], but a systematic review 

compared human versus automated reminders and found the machine intervention less 

effective than human outreach[43], while a Cochrane review found text messaging reminders 

similar to telephone reminders in terms of cost effectiveness and their improved 

adherence[24]. Indeed, we still do not know if the human touch, the choice of language or 

the reminder per se is the “active ingredient” to improve adherence with scheduled 

appointments[7,20], or the ability to opt out. However, our secondary stratified analysis 

suggested that our intervention was even more effective in the subpopulation of patients who 

identify as Hispanic/Latino. The human making the call tuned the language of the reminder 

interactively to the responding person(s). If attunement[44] is helpful or critical to engage 

Latino patients to adhere with scheduled pain clinic appointments is admittedly conjecture, 

awaiting confirmation in further studies.

4.5 Economic Impact

The economic impact of decreasing the rate of patients failing to attend a scheduled 

appointment without even a cancellation call, from 41% to 24% may seem drastic, large and 

obvious to a pain clinic manager (Table 3: Patient Adherence), but was not formally 

analyzed in our study. Several benefits may result:

1. the clinic can see more patients, a significant financial windfall[5],

2. predictable scheduling allows more short-term, rational and efficient staffing[45],
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3. reduced wait times improve patient satisfaction[20] and reduce provider 

stress[6].

The aforementioned benefits in our eyes clearly justify the additional minimal resources 

invested by a human phone call in the patient’s preferred language. We hypothesize that 

beyond the likely economic benefit, this outreach is an opportunity to engage our most 

vulnerable patients to build trust[20] and to avoid negative transference by providers with 

“frequent offenders”[6]. We speculate that the resulting enhanced patient-physician 

relationship will also improve adherence with subsequent treatment 

recommendations[46,47]; however, we concede that the latter hypothesis is again conjecture, 

warranting equally rigorous confirmation in future randomized trials.

4.6 Conclusion

In our pragmatic trial, an outreach human phone call in the patient’s primary language 

increased adherences with scheduled appointments in the ethnically diverse and resource 

poor population typically served by an inner-city academic chronic pain clinic. Our study 

exemplifies how a rational and rigorous scientific approach to improve health systems and to 

mitigate health care disparities can improve access to pain service, which continues to be an 

imperative priority [15]. It remains to be evaluated how much human phone reminders in the 

patient preferred language save in health care resources[14], if they provide a considerable 

economic benefit and if they are indeed effective through bolstering the patient provider 

relationship.
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Highlights

• Poor attendance at scheduled pain clinic appointments indicate barriers to 

healthcare.

• Phone calls in the patient’s primary language increase adherence and safe 

costs.

• Rational and rigorous health systems research can improve access to pain 

service, while saving health care resources.

• Targeted language-centered interventions to enhance adherence may be more 

effective in corresponding linguistic subpopulations.
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Figure 1. 
The CONSORT Flow Chart demonstrates the near 100% retention and complete data for our 

primary outcome, and also illustrates the origin of the data for the various tables.
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Table 1

Table 1 details the demographics of the enrolled population by treatment group (experimental =“Call”, control 

=“NoCall”) and suggestes that the two groups are fairly similar in age, racial and gender distribution.

Characteristics Call NoCall

n = 953 475 478

Female sex (n) % 308 (65) 324 (68)

Age (yr) median(IQR) 53 [44–62] 52 [43–63]

Preferred Language n (%)

-English 363 (76) 390 (82)

-Spanish 97 (20) 76 (16)

-Other 7 (1) 6 (1)

-Unavailable 8 (2) 6 (1)

Ethnicity n (%)

-Hispanic/Latino 153 (32) 120 (25)

-Non_Hispanic/Latino 190 (40) 211 (44)

-Unknown 132 (28) 147 (31)

Race n (%)

-White 66 (14) 71 (15)

-Black 138 (29) 172 (36)

-Asian 0 (0) 6 (1)

-Multi-racial 24 (5) 24 (5)

-Other Race 193 (41) 137 (29)

-Unavailable 54 (11) 68 (14)
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Table 2

Table 2 contrasts patients’ adherence by treatment versus control group allocation. Among the 475 patients 

who received a call in their own language, 275 patients adhered to their scheduled pain clinic appointment, 

while among the 478 patients who were randomized for the control intervention (no call), only 249 attended as 

scheduled. Importantly, we found a stark difference in the number of patients who failed to attend without a 

cancellation call.

Arrived Canceled No_Show

Call 275 84 116

No Call 249 31 198
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Table 3

Table 3 contrasts effect of the intervention in two stratified analyses by ethnicity (first row) and by language 

preference (second row). Enhanced effect (reflecting improved adherence) is apparent as higher relative risk 

(RR) of attending a scheduled appointment in the patients who speak (better) Spanish. Suggesting enhanced 

effect (adherence), in both stratified analyses (row one and two), the RRs are higher in the left column (in the 

subpopulations who identify as Hispanic/Latino or who declared Spanish as their preferred language, 

respectively) versus in the right column (in those subpopulations who have no Spanish ancestry or language 

preference). We infer that calls in the preferred language (Spanish) lead to improved adherence specifically in 

Spanish speakers.

Spanish Speakers No Language Preference

Spanish Preferred 2.92 1.79

Hispanic/Latino 2.21 1.47
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