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Abstract

Background: Adherence to regular outpatient visits is vital to managing noncommunicable diseases (NCDs), a
growing burden in low and middle-income countries. We characterized visit adherence among patients with NCDs
in rural Haiti, hypothesizing higher poverty and distance from the clinic were associated with lower adherence.

Methods: We analyzed electronic medical records from a cohort of adults in an NCD clinic in Mirebalais, Haiti (April
2013 to June 2016). Visit adherence was: 1) visit constancy (≥1 visit every 3 months), 2) no gaps in care (> 60 days
between visits), 3) ≥1 visit in the last quarter, and 4) ≥6 visits per year. We incorporated an adapted measure of
intensity of multidimensional poverty. We calculated distance from clinic as Euclidean distance or self-reported
transit time. We used multivariable logistic regressions to assess the association between poverty, distance, and visit
adherence.

Results: We included 463 adult patients, mean age 57.8 years (SE 2.2), and 72.4% women. Over half of patients had
at least one visit per quarter (58.1%), but a minority (19.6%) had no gaps between visits. Seventy percent of patients
had a visit in the last quarter, and 73.9% made at least 6 visits per year. Only 9.9% of patients met all adherence
criteria. In regression models, poverty was not associated with any adherence measures, and distance was only
associated with visit in the last quarter (OR 0.87, 95% CI [0.78 to 0.98], p = 0.03) after adjusting for age, sex, and
hardship financing.

Conclusions: Visit adherence was low in this sample of adult patients presenting to a NCD Clinic in Haiti.
Multidimensional poverty and distance from clinic were not associated with visit adherence measures among
patients seen in the clinic, except for visit in the last quarter. Future research should focus on identifying and
addressing barriers to visit adherence.
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Background
Noncommunicable diseases (NCDs) including hyperten-
sion, diabetes, and cardiovascular disease are rapidly ris-
ing in Haiti and other low and middle-income countries
(LMICs) [1–5]. In 2018, NCDs accounted for an esti-
mated 60.6% of all deaths in LMICs, and 48.3% of all
disability adjusted life years [6]. The sustainable develop-
ment goals call for both quality of care and equity to re-
duce premature mortality from NCDs, and financial risk
protection to alleviate NCDs’ economic impact [7]. In
Haiti, the prevalence of chronic health conditions is
high. The nationally representative 2016 Demographic
and Health Survey (DHS) found overweight prevalence
among 35–64 year old adults at 44% in women, 18% in
men, hypertension at 49% in women, 38% in men, and
diabetes at 14% in women, 8% in men [8]. A community
survey in select urban and rural communes found simi-
lar rates of chronic diseases, except for a lower rate of
hypertension prevalence at 15.6% [9]. Patients with more
severe NCD conditions tend to present late and have
poorer outcomes. In the urban Hôpital de l’Université
d’État, 98.8% of heart failure patients presented with
high severity disease (New York Heart Association class
III or IV), and had high in-patient mortality at 23.3%
[10]. At the rural Hôpital Universitaire de Mirebalais
(HUM), 37% of adult medical admissions are due to
heart failure, with an in-hospital mortality of 12% [11].
Visit adherence, also known as retention in care, is an

important precondition for successful chronic disease
management in LMIC where most health systems re-
quire patients to come to the facility to obtain medica-
tions [12–14]. Low visit adherence thus implies low
medication adherence. At HUM, only 36% of patients
with heart failure who survived a primary hospitalization
had linkage to outpatient care with a followup visit
within 30 days of discharge, suggesting the vast majority
did not continue to receive guideline-directed therapy
[11]. Visit adherence has been variously defined as num-
ber of missed visits, proportion of kept visits, number of
regular intervals (e.g. 3 months) with at least one visit,
and gaps between visits [12]. Various patient and health-
care system factors have been associated with retention
in care, including degree of symptoms, financial con-
straints, distance from the clinic, decreased wait times,
and improved patient satisfaction [15–17]. While rou-
tinely measured in the HIV/AIDS care continuum litera-
ture and linked to viral loads [18, 19], medication
adherence, and mortality [20, 21], visit adherence and its
predictors have not been routinely examined for chronic
disease care in LMIC.
To address the gap in understanding chronic disease care

retention, we examined the patterns of visit adherence using
several measures in a NCD clinic in rural Mirebalais, Haiti.
We hypothesized that higher multidimensional poverty and

higher distance from the clinic were associated with lower
visit adherence.

Methods
Design, setting
We conducted a retrospective cohort study at the non-
communicable disease clinic (NCD Clinic) at the Hôpital
Universitaire de Mirebalais (HUM) in the rural central
plateau of Haiti, where there were only about eight doc-
tors per 100,000 population during the study period
[22]. HUM is a 300-bed public academic referral
hospital, created in partnership between the Haitian
Ministry of Public and Population Health, the non-
governmental organizations Zanmi Lasante (Haiti
based), and Partners In Health (Boston based). It pro-
vides over 123,000 outpatient clinic visits annually and is
the primary healthcare center for the 165,000 people
who live closest to the hospital. At the time of the study,
patients paid only a one-time registration fee of about 50
Haitian Gourdes (about US $1), and all subsequent clinic
visits, hospitalizations, diagnostic tests, and medications
were provided free. Demographic data and clinic visits
are recorded in an electronic medical record (EMR)
(OpenMRS, Grandville, Michigan, USA). Socioeconomic
data was collected and transcribed to REDCap, a secure,
web-based software platform [23].

Participants
In our retrospective cohort study we included all adults
aged 18 years and older presenting to the NCD Clinic
with socioeconomic and clinical data in the EMR. The
NCD Clinic cares for patients with chronic conditions
including hypertension, diabetes, heart failure, or stroke.
This analysis is limited to the chronic NCDs that are
within the scope of the clinic. Our study included visits
between April 2, 2013 to June 30, 2016. We restricted
our analysis to adults whose first visit occurred between
April 2, 2013 and June 30, 2015 to allow for at least 1
year of follow-up (SFigure 1).

Data sources and management
Study authors did not have direct access to the EMR
and contacted hospital information technology staff to
extract a de-identified database of patients meeting in-
clusion criteria. We exported demographic data, multidi-
mensional poverty indicators, patient addresses at the
3rd subnational level (communes) from registration data,
and exported all visit dates from the NCD clinic data.
These two databases were merged at the person-level
(SFigure 1).
Duplicate medical record numbers were manually ex-

amined, and records with more complete clinical data
were kept. Multiple patient visits with the same date
were manually examined to determine if they resulted
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from accidental system duplication (same time stamps
and clinical data) or from multiple visits in the same day
(different time stamps, different clinical data). Accidental
duplicates were removed.

Outcomes
The primary outcome of interest was visit adherence
using four definitions adapted from Poles et al. adapted
to the HUM clinical context: 1) visit constancy, 2) no
gaps in care, 3) visit in the last quarter, 4) at least six
visits a year, and a summary measure of yes on all four
metrics [24]. 1) Visit constancy was defined as at least
one visit every 3 months (calendar quarters) in the first
year after initial visit. We adapted the definition of 2) no
gaps in care as no more than 60 days between visits,
based on previous research and the fact that prescrip-
tions in the NCD Clinic are usually given for a max-
imum of 60-day periods and outpatient visits are meant
to be at least once every 2 months. 3) Visit in the last
quarter was at least one visit between April 1, 2016 and
June 30, 2016. 4) The metric of at least six visits per year
was adapted and defined as having at least six visits per
year, calculated by taking the total number of visits di-
vided by length of time between first visit and June 30,
2016. Lastly, a summary measure of “yes” on all four
metrics was calculated. All variables were dichotomous.
The length of potential follow-up time after the first visit
was at least 1 year, but varied based on when the patient
first presented.

Variables
The independent variables of interest were distance from
the clinic and poverty. A patient’s distance from the clinic
was calculated as the Euclidean distance from their com-
mune’s centroid, extracted from the EMR, to the clinic lo-
cation in kilometers using the Near Distance Spatial
Analyst tool in ArcMap 10.6.1 (Esri, Redlands, CA). Eu-
clidean distance was represented as a continuous variable
in 10-km increments. To define poverty, we used a two-
step process. First, we calculated the intensity of individual
multidimensional poverty [25], and second we categorized
people as poor if their intensity of multidimensional pov-
erty was greater than the median value for the entire NCD
Clinic (poor compared to their peers).
We incorporated multidimensional poverty adapted

from standardized measures developed by the Oxford
Poverty and Human Development Initiative and the
United Nations Development Programme [26, 27]. It
traditionally uses ten indicators among three dimen-
sions: health (child mortality, nutrition), education (years
of schooling, attendance), and living standards (cooking
fuel, sanitation, water, electricity, floor material, and as-
sets). We examined the nine indicators that were col-
lected as part of the NCD Clinic registration process in a

subset of patients – excluding electricity which was not
collected (STable 1). Each indicator has defined thresh-
olds to be considered deprived (yes/no). While multidi-
mensional poverty can be calculated as a continuous
index at a national level using Demographic and Health
Survey data to account for both prevalence and intensity
of poverty across the poor in a geographic area, for our
individual level data we calculated poverty as the percent
of collected variables that were deprived for each per-
son—or, the intensity of multidimensional poverty. A
more detailed description of our process and poverty
measures are described elsewhere [25].
We also measured poverty through hardship financing:

having sold possessions or borrowed money to pay for
medical expenses [28]. Other covariates included sex
(woman vs. man), age in 10-year increments as a con-
tinuous variable, and year of first visit.

Statistical analysis
For visit adherence measures, we analyzed with counts
and frequencies. To test the association between inde-
pendent variables with visit adherence measures, we first
conducted univariate analysis with single variable logistic
regression for multidimensional poverty index, hardship
financing, and distance from clinic. Then, we preformed
age and sex adjusted logistic regressions for each of
these three variables. Lastly, we included year of first
visit into the multivariable logistic regressions. Robust
standard errors were used throughout. Patients with
missing data for independent or dependent variables
were excluded from all analyses.
For sensitivity analyses, we used patient reported tran-

sit time instead of Euclidean distance to facility (< 1 h,
≥1 h), used only poverty or only hardship financing in-
stead of both to account for collinearity, and included
disease severity into the regressions. We created three
disease categories in descending order of severity: con-
gestive heart failure, patients with either type 1 diabetes
or type 2 diabetes on insulin, and other. Patients were
categorized based on their most severe condition if they
had multiple (e.g. patient categorized as heart failure if
they had both heart failure and diabetes).
Maps were created using ArcMap 10.6.1, using shape-

files of Haiti downloaded from Humanitarian Data Ex-
change. Clinic patients were plotted in their communal
sections.

Ethical approval
The ethical review boards of Zanmi Lasante (ZLRC ID
#3) and Boston University Medical Center (H-34326)
approved the study. As only de-identified routinely col-
lected clinic data were used, the need for informed con-
sent was waived by both review boards. The RECORD
statement checklist is available in the supplement.
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Patient and public involvement
The research question was informed by anecdotal re-
ports by patients around their challenges in attending
regular visits at the NCD Clinic. Patients and the public
were not otherwise involved in the design, recruitment,
conduct, or analysis of this study. As there was no inter-
vention and the study only used routinely collected med-
ical data, we did not assess the additional burden of the
study on patients.

Results
Study population
We included 463 patients who had their first visit be-
tween April 2, 2013 and June 30, 2015, with any follow-
up visit through June 30, 2016, for a total of 8841 out-
patient visits (SFigure 1). Seventy-two percent of patients
were women, and the sex-pooled mean age was 57.8
years, with a mean age of 56.9 years for women and 61.2
years for men (Table 1). Using the median number of
multidimensional poverty indicators deprived (deprived
in 2 out of 9 indicators) as the threshold, 62% of patients
were considered poor, with a higher proportion of
women (67.7%) than men (48.1%). There was a similar,
though smaller, sex difference in hardship financing
(68.1% women vs 59.8% men).
The median Euclidean distance was 11.0 km overall

(IQR 9.1–36.3 km). In self-reported travel time, most

patients traveled less than 30min (43.8% women, 36.4%
men) and almost all traveled less than 3 h. About a quar-
ter of people had multiple chronic health conditions
(28.4% women, 25.0% men). Hypertension diagnoses
were similar across sexes (15.2% women, 12.5% men),
however diabetes was lower in women (14.3%) then men
(22.7%).

Visit adherence measures
Visit adherence was varied across measures. About 58%
of people had visit constancy (at least one visit every 3
months) (Fig. 1a). High proportions had a visit in the last
quarter (70%) or at least six visits per year (73.9%).
Adjusting for the length of time patients were in the
analytic period (time from first clinic visit), the visits per
year ranged from 0.42 to 19.9, with an interquartile
range of 8 to 11.7.
The visit adherence measure with the lowest achieve-

ment among patients was having no gaps in care of
more than 60 days, with only 19.4% of patients meeting
this measure. In sensitivity analyses using more lenient
criteria, 44.7% of patients had no gaps in care of more
than 90 days, and 58.8% of patients had no gaps more
than 120 days (STable 2). Taken together, only 9.9% of
patients achieved all measures of visit adherence.
As patients with more severe diseases like insulin

dependent diabetes or heart failure may have different

Table 1 Characteristics of adult patients presenting to NCD Clinic in rural Haiti, 2013–2016

Men (N = 128) Women (N = 335) Total (N = 463)

Percent SE Percent SE Percent SE

Sex 27.6 2.1 72.4 2.1 – –

Age, yrs. (mean, SE) 61.2 4.4 56.9 2.6 57.8 2.2

Poor (deprived > 2/9 indicators) 48.1 4.9 67.7 2.9 62.0 2.5

Hardship financing 59.8 5.4 68.1 3.2 65.7 2.8

Euclidean distance, km (median, IQR) 11.4 (9.3–36.3) 9.9 (9.1–35.5) 11.0 (9.1–36.3)

Travel Time – – – – – –

< 30min 36.4 5.1 43.8 3.4 41.6 2.8

30 min-1 h 25.0 4.6 18.4 2.6 20.3 2.3

1-2 h 22.7 4.5 25.3 3.0 24.6 2.5

2-3 h 12.5 3.5 9.2 2.0 10.2 1.7

3-6 h 2.3 1.6 1.8 0.9 2.0 0.8

Unknown 1.1 1.1 1.4 0.8 1.3 0.7

Disease Category – – – – – –

Hypertension 12.5 2.9 15.2 2.0 14.5 1.6

Diabetes 22.7 3.7 14.3 1.9 16.6 1.7

Heart failure 4.7 1.9 3.0 0.9 3.5 0.8

Multiple 25.0 3.8 28.4 2.5 27.4 2.1

Other 3.1 1.5 4.5 1.1 4.1 0.9

Legend: SE standard error
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patterns of retention than asymptomatic conditions like
early diabetes or hypertension, we also examined visit
adherence measures among the three most severe condi-
tions: type 1 diabetes, type 2 diabetes on insulin, and
heart failure (Fig. 2b). By disease severity, visit adherence
measures were highest for people with type 2 diabetes
on insulin with 17.4% achieving all measures (Fig. 1b).

Associations between poverty, distance, disease, and visit
adherence
Figure 2a illustrates where patients lived and Fig. 2b
shows the proportion of patients in a given geo-
graphic zone that had good visit adherence on all
metrics. While there is substantial heterogeneity, visit
adherence measures seem to be slightly higher along
a major road to the northwest of the hospital (Fig. 2b
and SFigures 2A-D).
Univariate analysis revealed neither being multidimen-

sionally poor nor hardship financing were associated

with any of the visit adherence measures or the sum-
mary measure. A 10 km increase in Euclidean distance
was associated with increased likelihood of no gaps in
care (OR 1.13, 95% CI 1.03 to 1.23) and decreased likeli-
hood of visits in last quarter (OR 0.91, 95% CI 0.83 to
0.99) (STable 3). In the age- and sex-adjusted multivari-
able logistic regressions, only Euclidean distance was as-
sociated with decreased likelihood of visits in the last
quarter (OR 0.90, 95% CI 0.82 to 0.99) (STable 4).
In multivariable logistic regression, in general poverty

and distance from the clinic were not associated with
visit adherence measures (Table 2, Fig. 3, SFigure 3).
Neither being multidimensionally poor nor hardship fi-
nancing was significantly associated with the outcomes
of visit constancy, no gaps in care, visit in the last quar-
ter, or at least 6 visits per year. A 10 km higher mean
Euclidean distance had an inverse association only with
having a visit in the last quarter (OR 0.87, 95% CI 0.78
to 0.98).

Fig. 1 Visit adherence measures among patients in an NCD Clinic in rural Haiti. Proportion of patients who met criteria for each visit adherence
measure. Top panel shows visit adherence for total NCD clinic patients. Bottom panel shows visit adherence by disease category
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Women, compared with men, had a higher likelihood
of a visit in the last quarter (OR 2.29, 95% CI 1.29 to
4.05), and at least 6 visits per year (OR 2.00, 95% CI 1.12
to 3.57) (Table 2). Increasing age had different associa-
tions based on the visit adherence measure. A ten-year
higher mean age was associated with increased likeli-
hood of no gaps in care (OR 1.31; 95% CI 1.05 to 1.64),
but reduced likelihood for visit in the last quarter (OR
0.71; 95% CI 0.59 to 0.86) and for having at least 6 visits
a year (OR 0.80; 95% CI 0.65 to 0.99) (Table 2).
In sensitivity analyses, using patient reported transit

time instead of Euclidean distance, longer transit time
was associated with reduced likelihood of visit in the last
quarter (OR 0.43, 95% CI 0.24 to 0.76) and at least 6
visits a year (OR 0.52, 95% CI 0.29 to 0.94) (Supplemen-
tal Table 5). In regression models only using intensity of
multidimensional poverty (Supplemental Table 6), or
hardship financing (Supplemental Table 7), neither pov-
erty measure was associated with any of the visit adher-
ence measures, and other associations remained
consistent. Lastly, adjusting for disease severity did not
change the associations between poverty, Euclidean dis-
tance, sex, or age on visit adherence measures, however
patients with diabetes on insulin had a higher OR of
good visit adherence (STable 8, STable 9).

Discussion
In this study of patients presenting to an NCD clinic in
rural Haiti, we found low visit adherence measured using
several metrics: visit constancy, no gaps in care, visit in
the last quarter, and at least 6 visits per year. Patients
appeared to come in and out of care. Further distance to
clinic was associated with lower likelihood of visit in the
last quarter; the association was stronger for patient-

reported travel time than Euclidean distance. Surpris-
ingly, poverty and visit adherence measures were not as-
sociated. In prioritizing visit adherence measures, no
gaps in care were likely the most important as they re-
late directly to medication adherence, but patients per-
formed the worse on this measure.
Many factors have been associated with retention in

care, including individual level factors (feeling sick and
having symptoms, moral support from relatives, fear of
stigma, misunderstanding about importance of care, fi-
nancial constraints), provider level (negative healthcare
provider attitudes, abusive language), health system level
(overcrowding, inadequate resources), and contextual
factors (proximity to clinic) [15–17]. Prior non-retention
and tracing studies for HIV care to find patients who
have been lost to follow-up have shown an inverse asso-
ciation between poverty and attendance at clinic [17, 29,
30]. In one study in South Africa, 34% of patients who
had been lost to follow-up reported finances as a limit-
ing factor [16]. Beyond inability to pay for transporta-
tion, poverty may influence nonadherence in other ways,
such as competing priorities of work and childcare re-
sponsibilities [31], and lack of food that interferes with
taking medications [32, 33].
The lack of association between poverty and visit ad-

herence in our NCD sample could be explained by a
number of factors. We have reported that patients pre-
senting to the NCD clinic were not as poor as the sur-
rounding community, perhaps leading to a narrower
distribution of poverty among patients in the NCD clinic
that limits statistical power [25]. Patients who presented
to the NCD Clinic were also self-selected and engaged
in care. We may have missed the poorest patients who
did not present at all. Community-based data from the

Fig. 2 Density map of patient residence (A) and good visit adherence on all metrics (B). Darker shades indicate higher density of either patient
residence (absolute numbers) or good visit adherence on all four metrics (percentage). The location of the capital Port-au-Prince, and the Hôpital
Universitaire de Mirebalais are labeled
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Haiti 2016–17 DHS relating socioeconomic status and
distance to a health facility supports this presentation
bias [8]. Considering wealth, more people in the poorest
quintile lived more than 15 km from a health facility
than in the richest quintile (41% vs 24%), suggesting that
healthcare was still fairly centralized in poorer, rural
areas. Efforts to improve visit adherence among people
with chronic disease will likely require significant com-
munity outreach to bring the poorest people into clinic
in the first place. Our NCD Clinic may also be inadvert-
ently missing patients who choose to work and give less
priority to their own chronic disease care and are unable
to attend restrictive clinic hours. Beyond this, there may
also be heterogeneity in the association with poverty by
disease type that we could not detect due to small sam-
ple size, which deserves further study. Lastly, the user
fee (although small) may still be a deterrent for the
poorest to seek care at HUM.
Our finding that longer transport times or distance

from clinic were associated with lower performance on
visit adherence measures among patients with chronic
conditions is consistent with current literature. In a
qualitative survey in Tanzania among people living with
HIV, both patients and healthcare providers reported
long distance and high transport costs as major barriers

to patient attendance at clinic [15]. In a meta-analysis of
patient reported barriers to antiretroviral therapy adher-
ence, distance to clinics was a significant factor [34].
Even in a high-income country HIV cohort, patients
who traveled more than 5miles vs. those who traveled
less than 5 miles had 30% lower retention in care and
lower viral suppression [35]. Given this established rela-
tionship between increased distance and decreased
attendance, decentralizing care through community
health workers or group medication pickups should be
explored.
Based on prior literature, one might anticipate higher

mean age to be associated with higher likelihood of visit
adherence measures [24], but this was only true for no
gaps in care. Prior research also suggests better health
outcomes in women vs. men, which was true for having
a visit in the last quarter and at least six visits a year. In
the HIV/AIDS literature, increasing age was associated
with greater engagement in care in the United Kingdom
[36]. In a Tanzanian cohort, higher mean age was associ-
ated with a lower likelihood of gaps > 60 days between
visits, and a higher likelihood of a visit in the last quarter
[24]. In an urban adolescent HIV cohort in Port-au-
Prince, Haiti, while age was not associated with lost to
follow-up, being female was actually associated with a

Fig. 3 Odds ratios for factors related to the outcome “Good visit adherence on all metrics”. Odds ratios and 95% confidence intervals predicted
from logistic regression are shown. Intervals that do not cross the vertical gray line at 1 are considered statistically significant with an alpha level
of 0.05

Yan et al. BMC Public Health         (2020) 20:1545 Page 8 of 11



higher attrition either before antiretroviral initiation or
after [37].
There are scarce data on the impact of poor visit ad-

herence on intermediate and long-term clinical out-
comes like mortality. Most studies on either HIV or
NCDs collect data on patients within a healthcare facil-
ity. Patients who do not interact with the clinic, or
present to another facility for follow-up care, rarely have
data collected for long-term outcomes. A national regis-
try including vital status is not assembled in Haiti. One
proposed analytic solution is to assess survival outcomes
among people who are lost to care using community
sampling methods [38, 39]. Prospective, population rep-
resentative cohorts are only just beginning to be formed
for NCD care in LMIC to help address this deficit.
There are limitations to this study. In this tertiary

facility-based analysis, we were unable to capture out-
comes for patients seeking care at other institutions. For
the no gaps in care measure, using 60 days to define a
gap (usual follow-up in NCD clinic) would falsely
categorize patients who might have been given a 90-day
follow-up (usual in internal medicine clinic) which af-
fects a minority of patients. We were unable to link visit
adherence with long-term clinical outcomes. Fourth, we
were not able to determine the ultimate outcome of pa-
tients lost to follow-up, and there was likely bias in this
missing data (e.g. death vs. disengagement). Fifth, our
distance measurements do not account for transitions
between transportation modes (i.e., walking to bus sta-
tion and waiting for public transit) and likely underesti-
mated travel time. Sixth, patients sometimes arrived at
the NCD clinic, but left without being registered or seen
by a clinician due to long wait times. Thus, we may have
underestimated visit adherence. Seventh, given our
retrospective analysis of routinely collected data instead
of separately collecting data specifically for research, our
data may contain misclassification bias, missing data,
and unmeasured confounding. Eighth, intensity of multi-
dimensional poverty was originally developed for use
with nationally representative data, while we have
adapted it for use with hospital level data. Lastly, we only
captured patient residence and multidimensional poverty
once upon intake, and this may have changed during the
study period.

Conclusion
Low visit adherence for the measures of visit constancy,
no gaps in care, visit in the last quarter, and at least 6
visits a year were seen for an NCD clinic in rural Haiti.
There was no association between visit adherence and
poverty, possibly due to the poorest patients never pre-
senting to clinic. There was a small association with in-
creased transport time and distance and worse visit
adherence measures. These findings may be applicable

to other low-income settings. Future work should focus
on identifying barriers to care and understanding the
intermittent patterns of care. Large, prospective longitu-
dinal studies are needed to identify the relationship be-
tween poverty, distance, visit adherence, and clinical
outcomes. It is important to improve visit adherence for
patients with chronic conditions, to improve long-term
clinical outcomes.
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