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Having a Primary Care Provider is the Strongest
Predictor of Successful Follow-up of Participants in
a Clinical Trial

Samuel H. Friedman, MD, Chinazo O. Cunningham, MD, MS, Juan Lin, PhD,
Linda B. Haramati, MD, MS, and Jelfrey M. Levsky, MD, PhD

Purpose: Ethnic minorities, women, and those of low socioeconomic status are widely underrepre-
sented in clinical trials. Few studies have explored factors associated with successful follow-up in these
historically difficult-to-reach patients. This study’s objective was to identify patient characteristics and
methods of contact that predict successful contact for follow-up in an urban, predominantly ethnic mi-
nority, majority-women, poor population to help devise strategies to improve retention.

Methods: We retrospectively reviewed records from a prospective randomized control trial of 400
hospitalized chest pain patients to determine which characteristics were associated with successful tele-
phone follow-up at 1 year after enrollment. We assessed demographic variables, medical history, and
social factors by using bivariate analyses. A multivariate analysis was performed using variables from
the bivariate analysis with P <.2.

Results: The overall successful 1-year follow-up rate was 95% (381/400). Study participants who
completed follow-up were significantly more likely to have a primary care physician (PCP) (88% [337/
381] versus 68% [13/19]), speak English natively (52% [199/381] versus 26% [5/19]), have a higher
Charlson comorbidity index score, and identify as women (64.0% [244/381] versus 42.1% [8/19]).
Having a PCP and native English language remained significant at multivariate analysis. Socioeconomic
status score, quantity of contact information recorded at recruitment, and insurance status were not
significantly associated with successful follow-up.

Conclusions: Patients engaged with the health care system by having a PCP are significantly more
likely to achieve follow-up. Successful follow-up is also associated with native English speaking. The
potential of improving follow-up by facilitating connections with health care providers requires further

study. (J Am Board Fam Med 2020;33:431-439.)
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Introduction

Clinical research informs decision making and pro-
vides the foundation for evidence-based medicine
and best practices.! Comparative effectiveness
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research with randomized clinical trials is a pre-
ferred method for testing an intervention for a par-
ticular population or setting.” This helps clinicians
to maximize outcomes, knowing that the evidence
they are using is specific for the task at hand and
tested under comparable conditions.

The length of follow-up and retention are par-
ticularly important, as truncated follow-up can
erroneously indicate that an intervention is more or
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less efficacious than it would be with long-term,
more realistic use.”* A significant challenge in clini-
cal research is keeping participants within a study
for an extended period. Loss of research subjects in
follow-up occurs for numerous reasons.”” It is use-
ful to understand why this happens so that efforts
can be made to mitigate that potential loss.®

It is well documented that racial/ethnic minor-
ities are underrepresented in clinical trials”® and, in
particular, cardiovascular studies. Some of the often-
cited reasons include a distrust of medical research,
economic burdens, and poor access to care.*’ With
regard to cardiovascular health in general, racial/
ethnic minorities have both a higher prevalence of
disease and worse outcomes.'® These inequalities
are particularly problematic because the existing lit-
erature provides suboptimal guidance for the treat-
ment of some patients. Women are widely
underrepresented within clinical trials.'*™* The
dominance of white males in cardiovascular clinical
trials has resulted in data that, in many cases, apply
to less than half of the population. As a result, fund-
ing organizations have placed renewed emphasis on
the explicit study of minority populations and
women.'*

Some of the challenges involved in performing
the multicultural and gender-balanced clinical
research needed to inform practice are already
apparent. Patient characteristics, including male
gender,"” black race,'® and young children in the
household'” are associated with reduced retention
rates in clinical trials. Patient involvement in the
medical system and language preferences are poten-
tial determinants of success in follow-up. Different
methods of patient recruitment, community involve-
ment, and cultural tailoring have been studied to
improve trial retention.'® Identifying correlates of
poor follow-up allows a specific direction of efforts
to retain at-risk patients and appropriate allocation of
study resources.

The purpose of the present study is to assess the
factors associated with successful 1-year follow-up
from a multiethnic, majority-women, urban, cardi-
ovascular randomized controlled trial to inform
strategies to improve patient retention.

Methods

"The Clinical Trial is registered at https://clinicaltrials.
gov/ct2/show/NCT00705458 under ClinicalTrials.
gov Identifier NCT00705458.

Study Design

This study is a secondary analysis of the PROSPECT
trial, which was conducted between July 2008 and
December 2013.'"?° PROSPECT was a random-
ized controlled trial of 400 intermediate-risk chest
pain patients admitted to telemetry at Montefiore
Medical Center in the Norwood section of Bronx,
NY. There were no recruitment restrictions regard-
ing gender, race/ethnicity, native language, or
health insurance. Participants were randomized to
receive coronary computed tomography or radionu-
clide stress myocardial perfusion imaging, with the
primary outcome variable being cardiac catheteriza-
tion not leading to revascularization within 1 year.
There was no statistically significant difference
between the 2 imaging modalities with regard to the
primary outcome. The trial design and primary out-
come variable required 1 year of follow-up after
recruitment.

Enrollment and Follow-up

Enrollment occurred between July 2008 and March
2012. At the time of enrollment, patients were
asked for multiple phone numbers and the name
and phone number of a relative or other close con-
tact. Patients were called for telephone question-
naires at 6 and 12 months after enrollment to
discover subsequent cardiac events and hospitaliza-
tions. If a patient could not be reached by telephone
after at least 4 attempts either directly or via a close
contact, further attempts were made through a pri-
mary care physician (PCP) or cardiologist identified
from electronic medical records. Providers and
facilities outside of Montefiore were contacted by
telephone for records when patients provided this
information and their permission. Additionally,
continuous telephone and electronic (ie, e-mail and
texting) follow-up after 1 year was conducted in a
chronological fashion based on enrollment date. At
the end of the study period, patients were contacted
again to determine whether they experienced major
adverse cardiovascular events.

Follow-up Outcome and Variables of Interest

The current study’s primary outcome variable was
defined as successful contact with the patient at or
beyond 12 months after enrollment. This explora-
tory analysis assessed potential predictor variables,
including sociodemographic data (age; race/ethnic-
ity; gender; native or nonnative English speaker;
socioeconomic status (SES) score based on
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Table 1. Patient Baseline Characteristics (n = 400)

Characteristic Values*
Age (y) 57+ 11
BMI (kg/m?)" 31 64
SES* —3.95 (—6.58, —1.55)
Gender
Men 148 (37.0%)
Women 252 (63.0%)

Ever smoked

Yes 169 (42.3%)

No 231 (57.8%)
Current smoker

Yes 59 (14.8%)

No 341 (85.3%)
Diabetes

Yes 127 (31.8%)

No 273 (68.3%)
Hypertension

Yes 288 (72.0%)

No 112 (28.0%)
Dyslipidemia

Yes 206 (51.5%)

No 194 (48.5%)
PCP®

Yes 350 (87.5%)

No 50 (12.5%)
Close Contact

Yes 359 (89.8%)

No 41 (10.3%)
Number of phone numbers 2(2,3)
Charlson score 0(0, 1)
Interpreter used

Yes 103 (25.85)

No 297 (74.3%)
Native Language

English 204 (51.0%)

Non-English 196 (49.0%)
Race

Asian 18 (4.5%)

Black 143 35.8%)

Hispanic 215 (53.8%)

Multiracial 6 (1.5%)

White 18 (4.5%)

Continued

employment, housing, and education in their ZIP
code, normalized to the state average), medical
comorbidities (diabetes; obesity; hypertension; dys-
lipidemia; current or prior smoking; Charlson
comorbidity score), health insurance status, having a
PCP (defined by current provider listed in the elec-
tronic medical record or stated by the participant),

Table 1. Continued

Characteristic Values*
Insurance
Commercial 118 (29.5%)
Medicaid 177 (44.3%)
Medicare 98 (24.5%)
Self pay 7 (1.8%)

*Categorical variables are presented as frequencies and percen-
tages. Continuous variables are presented as either means and
standard deviations or medians and interquartile ranges,
depending on distribution.

TBMI, body mass index.

*SES, socioeconomic score. Displayed as a Z score calculated
based on the person’s address and 6 socioeconomic variables for
the neighborhood by zip code (log of median household
income; log of median value of housing units; the percentage of
households receiving interest, dividend, or net rental income;
education; the percentage of adults who completed college; and
the percentage of employed individuals in executive, managerial
or professional positions) and normalized to the New York
State average.

SPCP, primary care physician.

number of phone numbers provided for follow-up,
having a close contact, and whether an interpreter
was used during enrollment. All modifiable variables
(eg, insurance status) were captured at time of
enrollment and were not updated over the course of
follow-up.

The secondary outcome was defined as the per-
centage of potential follow-up that was actually
achieved. The potential follow-up period was calcu-
lated by determining the number of days from each
patient’s enrollment date to the end date of the
study (December 26, 2013). The actual follow-up
period was calculated by determining the number
of days from the enrollment date until the date the
patient was most recently followed-up by electronic
medical records or telephone.

Analysis

To assess association with follow-up, bivariate anal-
yses using ¢’ or Fisher’s exact test for categorical
variables, and 2-tailed ¢ test or Wilcoxon-Mann-
Whitney U test for continuous variables was
performed.

Logistic regression analysis using a stepwise
model selection strategy was performed, with a sig-
nificance of 0.2 required for variable inclusion into
the model and a significance of 0.05 to stay in the
model. The odds ratio of having successful follow-
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Table 2. Bivariate Analysis of Independent Risk Factors for Loss of Follow-up*

Factor No One-Year Follow-up (n = 19) Successful One-Year Follow-up (n = 381) P Value
Age (y) 56 10 57 =11 7512
BMI (kg/m?)* 29+ 6.7 31+ 6.4 .1862
SES* —3.1371 (—6.56945, —1.675089) —3.9734 (—6.6542, —1.647682) .5627
Gender .0532
Men 11 (57.9%) 137 (36.0%)
Women 8 (42.1%) 244 (64.0%)
Ever smoked 6435
Yes 9 (47.4%) 160 (42.0%)
No 10 (52.6%) 221 (58.0%)
Current smoker 5025
Yes 4(21.1%) 55 (14.4%)
No 15 (78.9%) 326 (85.6%)
Diabetes 4493
Yes 4(21.1%) 123 (32.3%)
No 15 (78.9%) 258 (67.7%)
Hypertension 7218
Yes 13 (68.4%) 275 (72.2%)
No 6 (31.6%) 106 (27.8%)
Dyslipidemia .1902
Yes 7 (36.8%) 199 (52.2%)
No 12 (63.2%) 182 (47.8%)
PCPS .0010
Yes 13 (68.4%) 337 (88.5%)
No 6(31.6%) 44 (11.5%)
Close contact 7071
Yes 18 (94.7%) 341 (89.5%)
No 1(5.3%) 40 (10.5%)
Number of phone numbers 22,2 2(2,3) 4856
Charlson score 0(0,1) 1(0,1) .0480
Interpreter used 2572
Yes 7 (36.8%) 96 (25.2%)
No 12 (63.2%) 285 (74.8%)
Native Language .0274
English 5(26.3%) 199 (52.2%)
Non-English 14 (73.7%) 182 (47.8%)
Race 4468
Asian 0(0.0%) 18 (4.7%)
Black 4(21.1%) 139 (36.5%)
Hispanic 14 (73.7%) 201 (52.8%)
Multiracial 0(0.0%) 6(1.6%)
White 1(5.3%) 17 (4.5%)
Insurance 9068
Commercial 5(26.3%) 113 (29.7%)
Medicaid 10 (52.6%) 167 (43.8%)
Medicare 4(21.1%) 94 (24.7%)
Self pay 0(0.0%) 7 (1.8%)

*Categorical variables are presented as frequencies and percentages. Continuous variables are presented as either means and standard

deviations or medians and interquartile ranges, depending on distribution.
TBMI, body mass index.

*SES, socioeconomic score. Displayed as a Z score as in the previous table.
SPCP, primary care physician.
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up, given 1 unit increase/category change of the
patient factors, was estimated.

With regard to the secondary outcome, the per-
centage of follow-up completed, separated into ter-
tiles, was the dependent variable. Bivariate analysis
for 2 category variables used a 2-tailed ¢ test, and
analysis of variance was used for variables with
more than 2 categories. Linear regression was used
for continuous variables. The degree of follow-up
was separated into tertiles for the purpose of an or-
dered logistic regression analysis, which was applied
to variables that were significant or near-significant
on bivariate analysis. A P value of <.05 was consid-
ered significant.

Results

Follow-up

At the midpoint of recruitment (n = 200), 64% (63/
99) of patients eligible for 6-month follow-up were
reached. By the completion of the study, 95.3%
(381/400) had successful 1-year follow-up. No
patients died within 12 months of recruitment.

Group Characteristics

The average age for cohort was 57 years; 63 % were
women, 53.8% were Hispanic, 35.8% were black,
and 49.0% had a non-English native language (see
Table 1).

Participants who had successful follow-up were
significantly more likely to have a PCP (88.5% vs
68.4%, P<.009) and report a native language of
English (52.2% vs 26.3%, P < .027) than those lost
to follow-up (Table 2). Although specific medical
diagnoses were not associated with follow-up, those
who had successful follow-up had a higher
Charlson comorbidity score (median, 1 vs 0;
P <.0480). Gender was close to being a statistically
significant variable, as women were more likely to
achieve follow up (P=.532).

Both PCP and native English language remained
significant at logistic regression analysis (Table 3).
With native language held constant, having a PCP

Table 3. Logistic Regression Analysis of Factors
Associated with Successful Follow-up

Factor Odds Ratio (95% CI) P Value

PCP,* Yes
Native Language, English

3.487 (1.247-9.753) .0173
3.030 (1.063-8.621) .0381

*PCP, primary care physician; CI, confidence interval.

resulted in 3.5 times the odds of completing the
year of follow-up (odds ratio=3.5; 95% CI, 1.25-
9.75). Alternatively, with PCP held constant, hav-
ing a native language of English was associated with
3.0 times the odds of completing the year of follow-
up (odds ratio=3.0; 95% CI, 1.06-8.62).

Patients who had a PCP were more likely to be
in the higher follow-up tertiles (P=.0046) (Table
4). Women had an increased representation in the
higher follow-up tertiles than men (P=.019).
Although the secondary analysis produced multiple
significant variables at the bivariate stage, no varia-
bles remained significant for the secondary out-
come after logistic regression analysis.

Discussion

Successful follow-up and clinical trial retention of
patients from an urban, predominantly minority,
majority-women, poor population is challenging. In
the present study, we found that having a PCP
made a patient more than 3 times as likely to com-
plete a year of follow-up, with almost nine-tenths
of patients with PCPs having successful follow-up
compared with just more than two-thirds of
patients without a PCP. Having a PCP was also
associated with achieving follow-up over a greater
proportion of the potential follow-up period (86%
versus 76%). Having a PCP may keep a patient
more connected with the health care system, thus
serving as an important liaison between clinical trial
staff and research participants. An implication for
research practice is that a patient’s PCP status could
allow trial designers to focus more resources on
maintaining follow-up with participants who have
fewer connections to their health care system. An
upstream effect of this could be an increased em-
phasis on connecting patients to PCPs. With regard
to current clinical practice, increasing the role of
primary care in medicine is an important topic that
has ramifications for cost and health outcomes
more generally.”!

It is likely that having a PCP is a proxy for a mul-
titude of factors, including SES, social demands, and
personal interest in physical health. Having a PCP
may signify higher levels of commitment and flexi-
bility, as well as satisfaction with the health care
system. Some studies suggest that health care satis-
faction and commitment play a positive role in trial
enrollment and retention of minorities.”>** External
factors, such as transit options, the local health care
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Table 4. Bivariate Analysis of Independent Variables for Achieving Complete Follow-up*

Variable % Follow up 1** Tertile % Follow up 2" Tertile % Follow up 3™ Tertile P Value
Possible Follow-up (days) 1,359 = 378 1,391 = 377 1,446 = 376 1289
Age (y) 55 +11.2 60 = 10.9 55 +10.9 .0016
BMI (kg/m?) 3172 31 £63 30+5.8 9513
SES* —4.211 —4.0430 —4.0625 8651
Gender .0019
Women 71 (53.4%) 100 (74.1%) 81 (61.4%)
Men 62 (46.6%) 35(25.9%) 51 (38.6%)
Ever smoked 2245
No 83 (62.4%) 73 (54.1%) 75 (56.8%)
Yes 50 (37.6%) 62 (45.9%) 57 (43.2%)
Current smoker .6544
No 115 (86.5%) 112 (83.0%) 114 (86.4%)
Yes 18 (13.5%) 23 (17.0%) 18 (13.6%)
Diabetes .0191
No 99 (74.4%) 80 (59.3%) 94 (71.2%)
Yes 34 (25.6%) 55 (40.7%) 38 (28.8%)
Hypertension 2592
No 42 (31.6%) 31 (23.0%) 39 (29.5%)
Yes 91 (68.4%) 104 (77.0%) 93 (70.5%)
Dyslipidemia .0027
No 69 (51.9%) 32 (30.5%) 63 (47.7%)
Yes 64 (48.1%) 73 (69.5%) 69 (52.3%)
PCP* .0046
No 24 (18.0%) 7(5.2%) 19 (14.4%)
Yes 109 (82.0%) 128 (94.8%) 113 (85.6%)
Close contact .2400
No 9 (6.8%) 15 (11.1%) 17 (12.9%)
Yes 124 (93.2%) 120 (88.9%) 115 (87.1%)
Number of phone numbers 2(2,3) 2(2,3) 2(2,3) 3205
Charlson score 0(0,1) 1(0,2) 1(0,1) 5851
Interpreter used 9130
No 97 (72.9%) 101 (74.8%) 99 (75.0%)
Yes 36 (27.1%) 34 (25.2%) 33 (25.0%)
Native language 2019
English 67 (50.4%) 62 (45.9%) 75 (56.8%)
Non-English 66 (49.6%) 73 (54.1%) 57 (43.2%)
Race 4560
Asian 4(3.0%) 6 (4.4%) 8(6.1%)
Black 49 36.8%) 44 (32.6%) 50 (37.9%)
Hispanic 72 (54.1%) 77 (57.0%) 66 (50.0%)
Multiracial 2 (1.5%) 4(29.6%) 0(0.0%)
White 6 (4.5%) 4(29.6%) 8(6.1%)
Insurance .0619
Commercial 49 (36.8%) 29 (21.5%) 40 (30.3%)
Medicaid 51(38.3%) 58 (43.0%) 68 (51.5%)
Medicare 29 (21.8%) 48 (35.6%) 21 (15.9%)
Self pay 4(3.0%) 0(0.0%) 323%)

*For each bivariate analysis, % follow-up complete was divided into tertiles. Categorical variables are presented as frequencies and
percentages. Continuous variables are presented as either means and standard deviations or medians and interquartile ranges,

depending on distribution.
TBMI, body mass index.

¥SES, socioeconomic score. Displayed as a Z score as in the previous table.

SPCP, primary care physician.
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infrastructure, and social policies, also play a role. At
the individual level, establishing care takes time and,
often, money; yet, it is notable that SES score was
not a significant predictor of follow-up. It is also no-
table that having a PCP remained a strong factor
when included in a multivariate logistic regression
with native language, another significant predictor
of follow-up. This suggests that it is not just the ease
of communication but rather the process of estab-
lishing and maintaining care that is associated with
follow-up. When a patient is enrolled in a study, the
lack of a PCP indicates that they may be less able to
meet the trial’s requirements and could require
additional support.

Native English speaking was also a significant
predictor of successful follow-up. Numerous lan-
guages, including Arabic, Bengali, Creole (Haiti),
Greek, Khmer (Cambodia), Mende (Sierra Leone),
Serbian, Spanish, Tagalog (Philippines), Twi
(Ghana), Vietnamese, and Wolof (The Gambia),
were preferred by our study patients. Native lan-
guage may be a proxy for culture, and cultural
nuances also play roles in the emphasis on social
support, deference to physicians/researchers, and
preferential modes of communication. In addi-
tion, some of these patients may have been visi-
tors and noncitizens who returned to their
country of origin and are, hence, difficult to
locate. Some were without regular access to a tel-
ephone. In a notable example, 1 trial participant
was deaf and preferred follow-up by physical mail
correspondence.

Although being a woman did not reach signifi-
cance as a predictor of follow-up in the primary
analysis, women completed a significantly larger
percentage of their potential follow-up period in
the secondary analysis. Previous studies of retention
in communities of racial/ethnic minorities show
that men are more likely to be lost."> Gender ster-
eotypes suggest that women are more often care-
takers in the home and men may work outside of
the home more frequently or for longer hours. In
addition, women more commonly present to their
PCP for routine care and during illness.”* In fact,
women represent the majority of people receiving
care at our medical center. The relative ease of con-
tacting women research participants is a somewhat
unexpected boon for efforts favoring improved trial
design to adequately represent women.

We anticipated that 3 wvariables in particular
would be significantly associated with 1-year

follow-up: SES score, contact information (both
number of phone numbers and having a close con-
tact), and insurance status. Surprisingly, none of
these variables were significant. The SES score rep-
resents how a patient’s ZIP code’s income, educa-
tion, and employment relate to the New York State
average. The trial population as a whole was 3
standard deviations below the NY average,”” and it
may be difficult to detect differences in our uni-
formly low SES score population. Our observation
is consistent with prior research in low-income mi-
nority populations.'’’

We surmised that contact information would
play a role—if a participant provides 1 phone num-
ber versus another who gives out 4, there ought to
be a difference in ease of follow-up 12 months later.
However, the electronic medical record served as a
fallback in our study, providing physician contact
information and care updates. Hence, patients who
provided fewer phone numbers could achieve fol-
low-up via electronic records. We do not have data
to show which particular resources were used to
contact each participant for their 12-month follow-
up. The widespread use of cell phones likely miti-
gates the historic need for multiple phone numbers,
as cell phone numbers typically remain constant.
Similar to our need for various methods of contact,
having multiple methods to contact participants
and collect data has been discussed as a potential av-
enue of increasing retention in trials.”> A recent
assessment of retention strategies in the United
Kingdom revealed a similar line of thinking, with
various methods used, including contacting PCPs
and SMS text messaging.”® The effectiveness of
phone calls to participants is uncertain, as 1 recent
study showed that regular phone calls from a coor-
dinating center did not improve retention.”” Our
study did not use phone calls as a variable; yet, this
offers an interesting contrast.

We anticipated that patients who did not have
insurance would be less likely to receive follow-up.
These participants have fewer resources, so a lack
of time and money could result in difficulty com-
municating. However, we did not find insurance
status to be significant. Patients with Medicaid
comprised a nonsignificantly greater percentage of
the group that did not achieve follow-up.

We expected that patients with a 1-year poten-
tial follow-up duration would more readily achieve
complete follow-up than those with a potential fol-
low-up duration of 5 years. This was not the case,
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suggesting that the follow-up period is not as im-
portant as the characteristics of the population.
This supports the feasibility of trials with longer
follow-up periods.

Limitations

The moderate-sized cohort (n = 400) is a limitation
of this study. In particular, the group that did not
receive follow-up totaled only 19 patients. Several
variables had small subgroups. Despite the limita-
tion in size, the relationship between having a PCP
and being a native English speaker were statistically
significantly related to successful follow-up and are
likely to be clinically meaningful. A larger study
would be beneficial in terms of adding multiple
centers with different encatchments, as this trial
was performed at a single site with a single, albeit
diverse, patient mix. The population that was stud-
ied (minority, low SES, majority-women) varies
considerably from the demographics of many areas.
Potential interventions to improve follow up were
not employed in this study, nor did we look at
whether patients with PCPs might respond differ-
ently to said interventions than patients without
PCPs. We were reliant on participants informing
us of their use of outside doctors and hospitals; not
having consistent access to participants’ entire med-
ical networks was another constraint. In addition,
there was no third-party verification of whether
participants had a PCP; the reliance on electronic
medical records and self-reporting of PCP status is
an important limitation. Although the variable of
having a PCP was statistically significant, PCPs
were also themselves contacted to assist with fol-
low-up, resulting in possible confounding variables.
However, the various phone numbers and close
contacts were used for follow-up and neither was
statistically significant. Therefore, we suggest that
methods of contacting patients did not impact fol-
low-up as much as inherent patient characteristics.

Future Directions

In conclusion, we found that successful follow-up
was associated with patients having a PCP and
being native English speakers. When designing
clinical trials, especially in an wurban, culturally
diverse, underserved environment, it is vital to
assess whether patients are connected to the health
care system and that their barriers to care, both in-
ternal and external, are addressed. Most impor-
tantly, exploring whether participants have a PCP

should allow researchers to customize follow-up
protocols. Other work has recently asked whether
routine clinical care could improve retention,”” and
indeed, this question warrants additional study.
Successtul follow-up depends on an awareness of a
patient’s individual needs and communication pref-
erences. It is also important that language and cul-
tural differences are considered. This can be
difficult in the fast-paced environment of medical
data gathering, but the rigor and generalizability of
outcomes research is at stake.

To see this article online, please go to: bttp://jabfm.org/content/
33/3/431 full.
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