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Abstract Long waits for health care are hypothesized to cause negative health outcomes
due to delays in diagnosis and treatment. This study uses administrative data to examine
the relationship between time spent waiting for outpatient care and the risk of hospital-
ization for an ambulatory care sensitive condition (ACSC). Data on the number of days
until the next available appointment were extracted from Veterans Affairs (VA) medical
centers. Two methodological issues arose. First, the simultaneous determination of indi-
vidual health status and wait times due to medical triage was overcome by developing an
exogenous wait time measure. Second, selection bias due to unobserved case mix differ-
ences was minimized by separating in time the sample selection period from the period
when wait times and outcomes were measured. Exogenous facility-level wait time was the
main variable of interest in a fixed effects stacked heteroskedastic probit regression model
that predicted the probability of ACSC hospitalization in each month of a six-month
period. There was a significant and positive relationship between facility-level wait times
and the probability of experiencing an ACSC hospitalization, especially for facility-level
wait times of 29 days or more. Further research is needed to replicate these findings in
other populations and among those with different clinical histories. As well, policymakers
and researchers need an improved understanding of the causes of long wait times and
interventions to decrease wait times.
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1 Background

The Institute of Medicine’s Committee on the Quality of Health Care in America (2004)
highlighted reducing delays as one of six aims for improving the quality of America’s
health care system. The main reason to reduce delays is because long waits for healthcare
are assumed to negatively affect health outcomes due to delays in diagnosis and treatment
(Institute of Medicine (IOM) 2004; Kenagy et al. 1999). Despite the declared importance
of ensuring timely access to care, little research has examined the empirical association
between waiting for outpatient care and health outcomes.

The lack of research on the consequences of waiting for outpatient care may be due to
the scarcity of administrative data on wait times in American health care systems. The
Veterans Affairs (VA) health care system is an important exception because each month it
automatically extracts data from its outpatient scheduling system on how long veterans are
waiting for appointments. This data collection effort was implemented as a response to a
VA policy goal that by 1998, 90% of veterans seeking care would be seen in both primary
and specialty care within 30 days of the appointment request (US GAO 2001).

Using these data on waiting times until the next available appointment, we recently
examined the association between waiting for outpatient care in the VA and mortality
among veterans who had visited a geriatric outpatient clinic in federal fiscal year (FFY)
2001 (October 2000—September 2001). Veterans who visited medical centers with facility-
level wait times of 31 days or more were 21% more likely to die in a six month follow-up
period compared to veterans who visited facilities with wait times of less than 31 days
(Prentice et al. 2007). This article extends that work by examining the association between
waiting for outpatient care and experiencing a hospitalization due to an ambulatory care
sensitive condition (ACSC), also known as a potentially preventable hospitalization.'

ACSC hospitalizations are an ideal outcome to examine the consequences of waiting for
outpatient care because these hospitalizations can be avoided if patients receive timely and
effective outpatient care. Appropriate outpatient care prevents the onset of certain condi-
tions, controls some chronic diseases to prevent progression, or controls an acute episode of
the disease (Culler et al. 1998). For example, suppose a diabetic patient has an ulcer on his
toe that is not healing and he cannot get a podiatry appointment quickly. He may be at
increased risk of gangrene and being hospitalized for a lower-extremity amputation (AHRQ
2001). Common ACSCs among adults include asthma, diabetes, hypertension, congestive
heart failure, and chronic obstructive pulmonary disease (AHRQ 2001;Culler et al 1998).

This article is the first to test the assumption that long waits for outpatient care increase
the risk of experiencing an ACSC hospitalization. It also examines the two main meth-
odological challenges that arise when examining the relationship between waiting for
outpatient care and ACSC hospitalization: (1) the simultaneous determination of individual
health status and wait times due to medical triage and (2) potential selection that may occur
at facilities with relatively long wait times. This selection could bias estimates in either
direction. For example, facilities with relatively long wait times may attract fewer severely
ill patients because very sick patients cannot wait and must go elsewhere for their care.
This would reduce the observed relationship between wait times and outcomes. In contrast,
wealthier individuals may choose to use non-VA care when faced with long waits and if

! Hospitalizations that potentially could have been prevented through appropriate outpatient care have been
referred to as “ambulatory care sensitive,” “preventable,” “avoidable,” or “prevention quality indicators”
(AHRQ 2001; Culler et al. 1998). We use the term ACSC hospitalization throughout this article.
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wealth is correlated with health, then facilities with relatively long wait times may attract
sicker patients, amplifying the observed relationship between wait times and outcomes.

2 Methods
2.1 Study population

The study population included VA patients age 65 or older who visited at least one of three
types of geriatric outpatient clinics during the 2001 federal fiscal year (FFY; October, 2000
to September, 2001). The three types of geriatric outpatient clinics are (1) geriatric primary
care, (2) geriatric clinic and (3) geriatric evaluation and management. Appointments at
geriatric outpatient clinics are focused on preventing, evaluating and managing illnesses
and conditions that are specifically associated with aging and feature providers who are
trained in the management of these conditions (VHA 2004). This sample was ideal for
examining whether long wait times were associated with negative health outcomes. Since
these patients are older and more frail than the general population they ought to be
particularly sensitive to variation in the timeliness of access to medical care.

2.2 Waiting time data

We hypothesized that individuals who wait longer for medical care are at increased risk of
experiencing an ACSC hospitalization. Thus, the main explanatory variable of interest was
the wait until the next available appointment at a VA facility.” The VA keeps monthly data
on the average number of days between the request for an appointment and when the
appointment is actually scheduled. Services in the VA can be provided at a parent station,
such as a medical center, or a sub-station, such as a community-based outpatient clinic.
Wait times are kept for each type of clinic appointment (e.g. urology, primary care, and
laboratory) within a parent station and for all clinic appointments at sub-stations under a
parent station. To create a performance measure for tracking wait times, the VA aggregates
wait times by appointment type at the parent station level on a monthly basis using a
weighted average (Baar 2005b).>

Although there are data available on all types of appointments, past performance mea-
sures in the VA have focused on the wait times for 49 types of appointments. These 49 clinic
appointment types were chosen because they are (1) appointment types with high volumes,
(2) appointment types that cover 93% of office-based patient—provider interactions in the
VA (versus other services, such as labs or telephone consultations) and (3) appointment
types that represent all major sub-specialties of medicine (e.g. mental health, orthopedics)

2 The wait time measure is based on next available appointments versus follow-up appointments that may
be scheduled in advance. This may reduce the impact of waiting time on health outcomes. However, patients
cannot request follow-up appointments until the doctor has requested to see them again. Our wait time
measure based on next available appointments is an overall measure of congestion at different VA facilities
and both newly requested and follow-up appointments at facilities with greater congestion will be delayed.
Furthermore, patients who need to reschedule follow-up visits or who have complications between follow-
up visits will require next available appointments and rely on the appointment type our wait time measure is
based on.

3 For ease of presentation, “facility” and “parent station” are used interchangeably throughout the article to
refer to a VA parent station.
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(Baar 2005a). As in our previous work (Prentice et al. 2007), our wait time measure is based
on these 49 appointment types in addition to appointments in a geriatric clinic or for
geriatric evaluation and management because the study population was based on visiting a
geriatric outpatient clinic (49 + 2 = 51 appointment types). Note that geriatric primary care
was already included as one of the 49 appointment types.

2.3 Individualized wait times

Data are available on the date, the facility and the appointment type used by each patient in
the study population. Thus, it was tempting to calculate a wait time measure based on
services each individual actually used in 2001 and to associate this measure with health
outcomes. However, this approach is problematic due to medical triage.

In many medical practices, providers identify those who are in the poorest health when
calling to request an appointment and schedule these patients with appointments first (Murray
et al. 2003). In the VA context, medical providers may triage the sickest patients in two
different ways. First medical providers may identify those who are in the poorest health and
schedule these patients first within a specific type of appointment (e.g. general internal
medicine). Second, medical providers may refer patients in the poorest health to other types of
appointments with shorter waits (e.g. patients referred from general internal medicine to
primary care). Therefore, triage can happen both within an appointment type and between
different appointment types in the VA. Unobserved individual health status differences are
likely to affect the services an individual uses which in turn affects individual wait times as
well as outcomes.

The top panel of Table 1 illustrates this problem. It shows the mean, median and
interquartile range of wait times that were calculated for July, August and September based
on the appointment types an individual actually used in each of those months by whether or
not the individual experienced an ACSC hospitalization in that month. Note this is still not
the actual time individual patients waited for appointments. The VA averages together the
individual wait times and reports an average wait for the entire parent station for each
appointment type. We averaged together this parent station level wait time for all clinic
appointments used by each individual.

Individuals with an ACSC hospitalization had consistently shorter individualized wait
times. The mean and median wait times among individuals who did not have an ACSC
hospitalization were between 1 and 4 days longer than the mean and median wait times
among individuals who had an ACSC hospitalization. Thus, if our wait time measure were
based on services individuals actually used, it would appear that waiting for health care
reduced the probability of experiencing an ACSC hospitalization.

The simultaneous determination of unobserved individual health status, wait times and
health outcomes confounds any attempt to study the effect of individualized wait times on
outcomes. Although statistical controls for observable differences in health status will reduce
the severity of this problem, we are not able to measure health status precisely enough to
eliminate it. Consequently, to properly isolate the effect of waiting on outcomes we calculated
a wait time that is exogenous to the individual (not affected by prior individual health status).

2.4 Exogenous wait time measure
Our exogenous wait time measure is a refined version of a measure that we have used in

our previous work (Prentice et al. 2007). An example of this exogenous wait time
calculation is given in Appendix A. To calculate wait times that were exogenous to the
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Table 1 Individualized” wait time versus exogenous wait time measure by PQI status (July—September)

Individualized July ACSC August ACSC September ACSC
wait time hospitalization hospitalization hospitalization
Yes No Yes No Yes No
(n = 14,783)* (n =15,338) (n =13,679)
Mean 36.23 37.71 35.47 38.78 35.08 36.88
Median 29.49 31.80 31.04 35.18 28.81 29.78
Interquartile range 19.03—47.02 19.33-48.97 16.68-44.98 21.70-47.53 17.61-44.56 18.78-47.62
Exogenous wait (n = 33,082) (n =33,271) (n=33,111)
time
Mean 36.88 36.39 37.36 36.88 34.30 34.49
Median 37.10 36.03 37.34 37.82 34.39 32.17

Interquartile range 30.26-44.06 30.26-43.13 30.74-45.55 30.01-45.55 27.93-41.63 27.57-43.03

" Note this is still not the actual time individual patients waited for appointments. The VA averages together
the individual wait times and reports an average wait for the entire parent station for each appointment type.
We averaged together this parent station level wait time for all clinic appointments used by each individual

* There were 33,538 people in the sample. However, not everyone had an outpatient visit to one of the 46
clinic stops in July, August or September. July and August had one (August) or two (July) parent stations
that reported no wait time data at all and were treated as missing. As well, some individuals died in July,
August and September and these individuals were censored

individual we set out to construct a wait time that would apply to the same “representa-
tive” patient at each parent station, eliminating the simultaneous effect of unmeasured
prior individual health status on both wait time and outcome. We computed the proportion
of each type of clinic appointment used by the entire sample between October 2000 and
March 2001 (the sample selection period discussed below).* This proportion was multi-
plied by the wait in days for each type of appointment at a parent station, and these
products were summed for all appointment types in the parent station. Multiplying the wait
time for an appointment type by its proportion in the whole sample gives greater weight to
the wait times of appointment types that were used more frequently by the entire sample.

There were two adjustments made to the general calculation just described. First, if no
appointments were requested as next available within a month for a certain type of clinic
appointment, the wait time is missing. As in our previous work, we imputed wait times that
were missing with zero under the assumption that if no next available appointments were
requested, individuals could use these services right away.” We confirmed this assumption
by (1) finding recorded utilization at these clinic appointments in FY 2001 or (2) finding
that a type of clinic appointment was missing in one month but had a wait time in other
months implying this type of service did not have next available appointments scheduled
each month. We also confirmed that waiting times for one type of appointment (e.g.
primary care) are determined independently from other types of appointments (e.g. general
internal medicine). However, due to a large number of missing wait times, we excluded
appointment types for opioid substitution, speech pathology, radiation therapy treatment,
recreational therapy services and intensive substance abuse treatment for a final total of 46

* Only 37% of the clinic visits in the entire sample were to a geriatric outpatient clinic. Thus, the sample
used a wide range of health care services beyond geriatric outpatient clinics.

5 In the final sample, 12% of the clinic appointments were imputed with 0.
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appointment types (51 — 5 = 46). These clinic types were missing 20% or more of their
wait time data and would require a large number of zeroes to be imputed.

The second adjustment was made to the proportions if a parent station did not use all 46
clinic stops. The appointment types parent stations rely on may differ. For example, the
same services provided under Women’s Clinic at Station X could be coded under Primary
Care at Station Y and Station Y may not use the Women’s Clinic code. If parent stations
did not use some appointment types, the national proportions of these appointment types
were equally distributed among the appointment types a parent station did use (see
Appendix A for a detailed example). Thus, the proportions added up to 1 for each parent
station in each month. All individuals who visited the same parent station were assigned
the same exogenous wait time for that station in each month.

The bottom panel of Table 1 shows the mean, median and interquartile range of
exogenous wait times that were calculated for July, August and September by whether or
not the individual experienced an ACSC hospitalization in that month. In contrast to the
top panel in Table 1, there is either little difference in the mean and median wait times of
individuals who did and did not experience an ACSC hospitalization or individuals who
experienced an ACSC hospitalization waited slightly longer.

2.5 Sample selection

A second way that unobserved prior health status could affect both waiting times and
outcomes is through sample selection. If, for example, facilities with relatively long wait
times attract fewer severely ill patients (because they go elsewhere rather than wait), then
long wait times could be associated with relatively favorable outcomes because of unob-
served and uncontrolled casemix differences. Alternatively, if wealthier individuals are
more likely to use services outside of the VA versus wait, and wealth is correlated with
health, then facilities with long waits may attract more severely ill patients.

One way to address this problem is to separate in time the selection of the sample and
the measurement of outcomes.® If the sample were selected far enough from the outcome
measurement, we could study the effect of recent waiting times on outcomes without
worrying that sample selection might be correlated with either one. We were able to
separate by three months the selection of the study sample (October 2000-March 2001)
from the computation of wait times and the assessment of outcomes (July—December
2001). Although sample selection may have been correlated with wait times during the
selection period, wait times changed substantially between the two periods. The correlation
between average parent station wait times during the first third of the year (January—
March) and the last half (July-December) was 0.58.

Therefore, the study population consisted of patients who (1) visited a geriatric out-
patient clinic between October 2000 and March 2001 and (2) survived through June 30,
2001. Patients could only enter the sample through March 31, 2001. Starting in July 2001,
our measure of wait time was the facility-level exogenous wait time for each month
between July and December 2001. For each patient we estimated the probability of
experiencing an ACSC hospitalization in each month between July and December 2001 as
the outcome (see details under Analyses). Individuals who visited more than one parent

© The standard correction for selection bias involves estimating a first stage selection model and explicitly
accounting for the expected value of the disturbance term from that model in the second stage equation of
interest. Because we do not have veterans in our sample who chose not to come to a VA medical center for
care, we cannot take this approach.
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station during the sample selection period were excluded (n = 982; 3%) because these
individuals had more than one facility-level wait time.

Patients who did not have any outpatient visits between July 2001 and December 2001 were
still included in the sample. These patients may not have an outpatient visit because they went
outside of the VA system for healthcare, potentially due to long waits for VA care. If these
individuals are getting healthcare sooner by going outside of the VA, they may be at a lower risk
for ACSC hospitalization compared to individuals who wait for care in the VA. Therefore, it is the
more conservative approach to include these individuals in the sample instead of limiting the
sample to VA users during the outcome period. The final sample size is 33,538.

2.6 Outcome

The outcome of interest is experiencing an ACSC hospitalization. The dates and ICD-9
codes of all inpatient hospitalizations between July and December 2001 were extracted from
both the VA National Patient Care Database (NPCD) and the Medicare MedPAR file. The
Medicare data was used to account for hospitalizations that occur outside of the VA system.
We used AHRQ methodology to determine which hospitalizations were potentially pre-
ventable and excluded hospitalizations for pediatric conditions (e.g. pediatric asthma)
(AHRQ 2001). Please refer to AHRQ (2001) for a complete description of the methodology.

2.7 Risk adjustment

Since prior individual health status can confound the relationship between waiting for
health care and outcomes, we account for multiple measures of prior individual health
status following similar models in the literature (Berlowitz et al. 1997; Mukamel et al.
2000; Porell et al. 1998; Selim et al. 2002) and our previous work (Prentice et al. 2007).7
Explanatory variables include age, gender, principal diagnoses and the Charlson index as a
measure of the number and seriousness of co-morbid conditions (Charlson et al. 1987,
Deyo et al. 1992).% Diagnosis codes from VA inpatient encounters in the 365 days prior to
the date of each patient’s first geriatric clinic visit were grouped according to the classi-
fication system developed by Rosen et al. (2000). Some of the diagnosis categories
developed by Rosen et al. (2000) overlap with diagnosis categories used in the Charlson
index. We estimated models that only included either the Charlson index or the diagnosis
categories as a test for collinearity. Results were qualitatively similar so both measures
were included in the models presented.

Models also included an indicator variable for whether or not an individual experienced
an ACSC hospitalization in the 365 days before their first geriatric clinic visit. This var-
iable reflects variation in self-care among patients as well as the effects of past outpatient

7 Our previous work examining the relationship between wait times and mortality included the same
explanatory variables to risk-adjust for prior individual health status presented in this article. However, the
mortality models also included whether or not a patient had a 50% or more service-connected disability (e.g.
a condition or disability that the VA has determined was incurred or aggravated by military service). In
models predicting ACSC hospitalization, service-connected disability had no significant effect. It was
excluded in the final models because of the loss of observations due to missing values on service-connected
disability.

8 Following previous work (e.g. Selim et al. 2002), the Deyo et al. (1992) translation of the original
Charlson index that identifies conditions by ICD-9-CM codes was used. Conditions were weighted using the
original Charlson weighting system (Charlson et al. 1987).
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care. In addition, it isolates the population who are at greatest risk for experiencing a
preventable hospitalization because those who have experienced an ACSC hospitalization
in the past are known to have conditions that would make them susceptible to experiencing
future ACSC hospitalizations. This variable has a significant effect in the models, and the
other explanatory variables have similar estimated effects regardless of whether previous
ACSC hospitalization is excluded or included.

We used duration analyses to predict the odds of experiencing an ACSC hospitalization
in each month between July and December 2001 (see Analyses for details). As time passes,
individuals may be at greater risk of experiencing an ACSC hospitalization due to failing
health. To control for this we included a variable that counts up the number of observations
for each person. For example, the variable was 1 for the July observation, 2 for the August
observation, and so on.

Finally, to control for differences in case mix between facilities, a historical 3 month
average ACSC hospitalization rate (October through December 2000) for each facility was
included as an explanatory variable. Facilities that generally treated patients with a greater
burden of illness would be expected to have higher ACSC hospitalization rates.

2.8 Analyses

Data were analyzed using STATA 9.0 (StataCorp et al. 2005). We report the coefficients and
marginal effects from stacked heteroskedastic probit models that predict the probability of
experiencing an ACSC hospitalization. Each individual had one observation for each month
he or she was alive between July and December 2001. Individuals who died were censored in
the month that they died. For example, an individual who lived through December 31, 2001
would have six observations. However, an individual who died on August 15, 2001 would
have one observation for July and one observation for August. The probability of experi-
encing an ACSC hospitalization was predicted in each month with a model that included the
individual-level risk adjustment variables, a lagged facility-level ACSC hospitalization rate
and a facility-level wait time. Facility-level wait time changed each month and was therefore
a time varying covariate. All other covariates were time invariant.

Since there were multiple observations per person, observations within individuals are not
independent of one another. To account for this we calculated robust standard errors, clus-
tering on individuals. Similarly, observations for individuals who visited the same facilities
are likely not independent from one another. Facilities with fewer observations had greater
residual variance. To account for this we used a heteroskedastic probit model specifying that
the variance of the disturbance term is a linear function of the number of observations per
facility divided by 10,000 (Greene 1993). The significant result on the likelihood ratio test of
heteroskedasticity (3> = 5.81, P = 0.012-Table 3; y* = 6.25, P = 0.012-Table 4; y* = 6.52,
P =0.011-Table 5) confirmed that this model explained the heteroskedasticity well.

We tested several different functional forms of the wait time including a linear form,
categories based on deciles, and categories based on quintiles. The linear form and deciles
gave the most detailed understanding of the relationship between facility-level wait times
and the probability of experiencing an ACSC hospitalization. We categorized facility-level
wait times into less than 22.5 days, 22.50-25.99 days, 26.00-28.99 days, 29.00—
31.49 days, 31.50-34.49 days, 34.50-37.49 days, 37.50-40.99 days, 41.00-44.99 days,
45.00-48.99 days, and greater than or equal to 49 days.

Finally, we report heteroskedastic probit (Table 3) and fixed effects heteroskedastic probit
models (Tables 4-5). In the fixed effects models, dummy variables for each facility were
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included to control for unobserved facility characteristics that may be correlated with wait
times and that may cause ACSC hospitalizations. In our sample, facilities that are chronically
congested and have longer waits have healthier individuals. For example, about 25% of the
veterans who visited facilities with an average wait time of 45 days or more had a neuro-
logical disease or psychiatric disease, compared to about 31% of veterans across the whole
sample with each of these diseases. Similarly, veterans who visited facilities with an average
wait time of 45 days were diagnosed with a mean of 2.51 diseases compared to 2.79 for the
entire sample and only 4.6% of the veterans who visited facilities with an average wait time of
45 days or more experienced a previous ACSC hospitalization compared to 5.5% in the
overall sample. Veterans who visit facilities with an average wait time of less than 45 days do
not appear consistently healthier than the overall sample. The fixed effects models ought to do
a better job of controlling for unobserved differences in health status due to wait time related
selection effects. We present a model without fixed effects as well for comparison.

3 Results

Of the 152 VA medical centers with wait time data, 86 had patients who visited a geriatric
outpatient clinic at only one parent station between October 2000 and March 2001. The
sample included facilities from 44 states and Washington D.C. States that did not have
facilities in the sample include Alaska, New Hampshire, New Jersey, North Dakota,
Louisiana and West Virginia. The median facility-level wait time between July and
December 2001 was 32.9 days. About 25% of the facility-months had wait times less than
or equal to 25.8 and 25% of the facilities had wait times greater than or equal to 42.8 days.

Table 2 gives health status statistics for the geriatric sample, which is elderly and in
generally poor health. Ninety-six percent of the sample was male and the mean age was
78 years. About a third of the patients had endocrine disease, neurological disease, psychi-
atric disease, or sensory disease, and about 20% of the sample had cancer and/or pulmonary
disease. Eighty-two percent of the sample had been diagnosed with heart disease. The
average patient in the sample had diagnoses in 2.79 of these disease categories, and the mean
rating on the Charlson comorbidity index was 0.77. Five and a half percent of the sample had
experienced at least one ACSC hospitalization in the previous federal fiscal year. Three
percent of the sample died during the 6 month outcome period between July and December
2001 and 5.5% of the sample (n = 1803) experienced at least one ACSC hospitalization in the
6 month outcome period. Seventeen percent of those experiencing an ACSC hospitalization
had more than one ACSC hospitalization (n = 365) during the outcome period.

Table 3 shows the coefficients, marginal effects and P-values for the stacked heteros-
kedastic probit model without fixed effects that predicts the probability of experiencing an
ACSC hospitalization in each month between July and December 2001. The probability of
experiencing an ACSC hospitalization was significantly increased for veterans who visited a
facility with wait times between 34.50 and 44.99 days compared to veterans who visited a
facility with wait times of less than 22.5 days. However, veterans who visited a facility with
wait times >45 days did not significantly differ in their probability of being hospitalized for
an ACSC compared to veterans who visited facilities with wait times of less than 22.5 days.

In contrast, Table 4 reports the coefficients, marginal effects and P-values for a fixed
effects heteroskedastic probit model with wait time categorized in the same deciles that are
reported in Table 3. Except for the coefficient for facility-level wait times between 31.50
and 34.49 which is significant at the P < 0.10 level, the probability of experiencing an
ACSC hospitalization for wait times was significantly increased for veterans who visited a
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Table 2 Individual characteristics of sample that visited a geriatric outpatient clinic, 2001 (n = 33,538)

Independent variables Percent or mean (SD)
Age 78.37 (5.83)
Charlson index score 0.77 (1.68)
Cancer' 19.90
Endocrine disease 31.51

Heart disease 82.42
Neurological disease 31.40
Psychiatric disease 31.75
Pulmonary disease 20.13
Sensory disease 32.82
Muscular disease 12.24

Other disease 16.88

# of disease categories 2.79 (1.50)
Previous ACSC hospitalization 5.54

T Patients who had an ACSC hospitalization or who were diagnosed with each of the diseases within a year
before his or her first geriatric clinic in FY2001 were categorized as yes

facility with wait times greater than 29 days compared to veterans who visited facilities
with wait times of less than 22.5 days. Specifically, the probability of experiencing an
ACSC hospitalization increased by 0.30 percentage points for facility-level waits between
29 and 31.49 days, 0.23 percentage points for facility-level waits between 31.50 and
34.49 days, 0.38 percentage points for facility-level waits between 34.50 and 37.49 days,
0.36 percentage points for facility-level waits between 37.50 and 44.99 days, 0.34 per-
centage points for facility-level waits between 45 and 48.99 days and 0.57 percentage
points for facility-level waits of 49 days or more. Generally, the probability of experi-
encing an ACSC hospitalization increases as facility-level wait time increases.

The positive and significant relationship between facility-level waits and the probability of
experiencing an ACSC hospitalization is further confirmed in Table 5. This table reports the
coefficients, marginal effects and P-values of a fixed effects heteroskedastic probit model where
wait time is a linear variable. The probability of experiencing an ACSC hospitalization is sig-
nificantly increased by 0.010 percentage points for each day the facility-level wait increases.

Other explanatory variables to control for facility-level case mix and individual health status
generally have the expected association with the probability of experiencing an ACSC hos-
pitalization (Tables 3-5). Females had a significantly lower probability of experiencing an
ACSC hospitalization than males. Age, the Charlson index of comorbidity and the lagged
facility-level ACSC hospitalization rate all had significant positive effects on the probability of
being hospitalized for an ACSC. Veterans who were previously hospitalized for an ACSC
condition were about 1.9 percentage points more likely to be hospitalized for an ACSC con-
dition in the outcome period. Veterans who had a diagnosis of heart, endocrine or pulmonary
disease in the prior year had significantly higher probabilities of experiencing an ACSC hos-
pitalization compared to veterans who were not diagnosed with each of these diseases.

4 Discussion

These results show that visiting facilities with longer wait times increased the probability of
experiencing an ACSC hospitalization even when controlling for prior individual health
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Table 3 Coefficients, marginal effects, and P-values of a stacked heteroskedastic probit model predicting
ACSC hospitalization, 2001 (n = 197,588 person months; 33,538 people)

Independent variables Coefficient Marginal effect P value

Facility wait time in days (Ref = <22.5 days)

22.50-25.99 days 0.0259 0.00063 0.515
26.00-28.99 days 0.0312 0.00076 0.406
29.00-31.49 days 0.0641 0.00161 0.092
31.50-34.49 days 0.0578 0.00144 0.122
34.50-37.49 days 0.1055 0.00276 0.005
37.50-40.99 days 0.1002 0.00261 0.012
41.00-44.99 days 0.0786 0.00201 0.045
45.00-48.99 days 0.0549 0.00136 0.161
> =49 days 0.0613 0.00154 0.151
Facility average ACSC hospitalization rate per 1000* 0.0072 0.00017 <0.001
Female (Ref = male) —0.1533 —0.00306 0.011
Age 0.0103 0.00024 <0.001
Previous ACSC hospitalization (Ref = no)* 0.4789 0.01919 <0.001
Charlson index 0.0261 0.00062 <0.001
Cancer (Ref = no)* —0.0330 —0.00076 0.357
Endocrine disease (Ref = no) 0.1550 0.00394 <0.001
Heart disease (Ref = no) 0.1042 0.00227 0.011
Neurological disease (Ref = no) 0.0358 0.00856 0.301
Psychiatric disease (Ref = no) —0.0144 —0.00034 0.682
Pulmonary disease (Ref = no) 0.2900 0.00086 <0.001
Sensory disease (Ref = no) —0.0486 —0.00113 0.179
Other disease (Ref = no) 0.0642 0.00160 0.102
Number of disease categories 0.0170 0.00040 0.548
Count of observations per person® 0.0180 0.00004 0.720
Number of observations per clinic divided by 10000 —-0.0217 —0.00121 0.016
Likelihood ratio test of heteroskedacity x> = 5.81, degrees of freedom = 1; P = 0.016

A Standard errors were adjusted for clustering by individuals
t ACSC hospitalization rates in each facility between October and December 2000 were averaged together

* Patients who had an ACSC hospitalization or were diagnosed with each of the diseases within a year
before his or her first geriatric clinic in FY2001 were categorized as yes. Muscular disease was dropped due
to collinearity with the other disease categories

@ This variable counted up the number of observations for each person. For example, the variable was 1 for
the July observation, 2 for the August observation, etc

status. Although, there is a significant positive association between facility-level wait times
in a linear form and the probability of experiencing an ACSC hospitalization (Table 5), the
decile categorization of wait times suggests there is a step function effect. Generally,
veterans who visit facilities with waits of greater than 29 days have a higher probability of
experiencing an ACSC hospitalization compared to veterans who visit facilities with waits
of less than 22.5 days. In contrast, veterans who visit facilities with waits between 22.5 and
28.99 days are not at an increased risk of ACSC hospitalization compared to those who visit
facilities with waits of less than 22.5 days. These results are consistent with our previous
work that found that visiting facilities with longer waits for outpatient care increased

@ Springer



12 Health Serv Outcomes Res Method (2008) 8:1-18

Table 4 Coefficients, marginal effects, and P-values of a stacked fixed effects heteroskedastic probit model
predicting ACSC hospitalization, 2001 (n = 196,965 person months; 33,431 people)*

Independent variables Coefficient Marginal effect P value

Facility wait time in days (Ref = <22.5 days)

22.50-25.99 days 0.0577 0.00154 0.177
26.00-28.99 days 0.0538 0.00143 0.220
29.00-31.49 days 0.1058 0.00296 0.029
31.50-34.49 days 0.0842 0.00230 0.069
34.50-37.49 days 0.1321 0.00381 0.010
37.50-40.99 days 0.1244 0.00356 0.024
41.00-44.99 days 0.1264 0.00363 0.037
45.00-48.99 days 0.1211 0.00343 0.052
> =49 days 0.1855 0.00573 0.022
Facility average ACSC hospitalization rate per 1000* 0.0099 0.00025 0.001
Female (Ref = male) —0.1329 —0.00283 0.019
Age 0.0101 0.00025 <0.001
Previous ACSC hospitalization (Ref = no)* 0.4410 0.01881 <0.001
Charlson index 0.0271 0.00068 <0.001
Cancer (Ref = no)* —0.0319 —0.00078 0.348
Endocrine disease (Ref = no) 0.1376 0.00370 <0.001
Heart disease (Ref = no) 0.0916 0.00212 0.015
Neurological disease (Ref = no) 0.0378 0.00096 0.251
Psychiatric disease (Ref = no) —0.0014 —0.00004 0.966
Pulmonary disease (Ref = no) 0.2677 0.00839 <0.001
Sensory disease (Ref = no) —0.0463 —0.00113 0.176
Other disease (Ref = no) 0.0635 0.00168 0.082
Number of disease categories 0.0164 0.00041 0.542
Count of observations per person® 0.0030 0.00008 0.521
Number of observations per clinic divided by 10000 —0.1486 —0.00806 0.012
Likelihood ratio test of heteroskedacity %> = 6.25, degrees of freedom = 1; P = 0.012

¥ This model also includes dummy variables for each facility. Due to no ACSC hospitalizations in some
facilities, 623 observations and 107 individuals were excluded when adding facility-level fixed effects

A Standard errors were adjusted for clustering by individuals
t ACSC hospitalization rates in each facility between October and December 2000 were averaged together

* Patients who had an ACSC hospitalization or were diagnosed with each of the diseases within a year
before his or her first geriatric clinic in FY2001 were categorized as yes. Muscular disease was dropped due
to collinearity with the other disease categories

@ This variable counted up the number of observations for each person. For example, the variable was 1 for
the July observation, 2 for the August observation, etc

risk-adjusted mortality among the same population of veterans. A step function effect was
also found in this research with veterans who visited facilities with waits of 31 days or more
significantly more likely to die in the six month follow-up period compared to veterans who
visited a facility with wait times of less than 31 days (Prentice et al. 2007). In contrast, to
our previous work, however, our current models suggest that there are additional negative
consequences for wait times greater than or equal to 49 days. The marginal effects at these
long wait times was nearly twice as large as the effect for waits between 29 and 48.9 days.
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Table 5 Coefficients, marginal effects, and P-values of a stacked fixed effects heteroskedastic probit model
predicting ACSC hospitalization, 2001 (n = 196,965 person months; 33,431 people)*

Independent variables Coefficient Marginal effect P value
Facility wait time in days 0.0041 0.00010 0.039
Facility average ACSC hospitalization rate per 1000} 0.0097 0.00024 0.001
Female (Ref = male) —0.1327 —0.00283 0.020
Age 0.0101 0.00025 <0.001
Previous ACSC hospitalization (Ref = no)* 0.4404 0.01882 <0.001
Charlson index 0.0271 0.00068 <0.001
Cancer (Ref = no)* —0.0315 —0.00077 0.353
Endocrine disease (Ref = no) 0.1375 0.00371 <0.001
Heart disease (Ref = no) 0.0917 0.00213 0.015
Neurological disease (Ref = no) 0.0378 0.00097 0.250
Psychiatric disease (Ref = no) —0.0012 —0.00003 0.972
Pulmonary disease (Ref = no) 0.2674 0.00840 <0.001
Sensory disease (Ref = no) —0.0460 —0.00113 0.179
Other disease (Ref = no) 0.0635 0.00169 0.082
Number of disease categories 0.0161 0.00040 0.547
Count of observations per person® 0.0024 0.00006 0.608
Number of observations per clinic divided by 10000 —0.1508 —0.00818 0.011
Likelihood ratio test of heteroskedacity )(2 =6.52, degrees of freedom = 1; P = 0.011

% This model also includes dummy variables for each facility. Due to no ACSC hospitalizations in some
facilities, 623 observations and 107 individuals were excluded when adding facility-level fixed effects

~ Standard errors were adjusted for clustering by individuals
t ACsC hospitalization rates in each facility between October and December 2000 were averaged together

* Patients who had an ACSC hospitalization or were diagnosed with each of the diseases within a year
before his or her first geriatric clinic in FY2001 were categorized as yes. Muscular disease was dropped due
to collinearity with the other disease categories

@ This variable counted up the number of observations for each person. For example, the variable was 1 for
the July observation, 2 for the August observation, etc

We conducted a robustness check that examined the relationship between waiting for
outpatient care and hospitalizations due to trauma to further confirm the reported rela-
tionship between waiting for outpatient care and ACSC hospitalization. If long waits for
outpatient care increase the probability of ACSC hospitalization due to delays in diagnosis
and treatment, then there should not be a relationship between waiting for outpatient care
and hospitalizations due to events that could not be prevented with outpatient care (e.g.
accidents, fractures). We selected hospitalizations that had an admission principal diag-
nosis (ICD-9) code which were indicative of trauma (e.g. fractures, dislocation, intracranial
injury, burns). Three quarters of the hospitalizations identified were due to fracture, and
almost half were due to hip fracture which was not surprising given the geriatric nature of
the sample.

Appendix B presents fixed effects heteroskedastic probit models that predict hospital-
izations due to trauma controlling for wait time, age, gender and health conditions. There
was no systematic relationship between waiting times and trauma hospitalizations. The
waiting time variables in both the decile and linear context were non-significant. However,
age and being diagnosed with a neurological condition were positively and significantly

@ Springer



14 Health Serv Outcomes Res Method (2008) 8:1-18

associated with traumatic hospitalizations at the P < 0.05 level. The probability of falling
or injury likely increases as one ages or if one has a condition that may affect balance and
stability. These results further support our finding that waiting for outpatient care increases
the likelihood of experiencing an ACSC hospitalization.

Our sample is all individuals who visited a geriatric outpatient clinic in 2001. For this
specific geriatric population, the VA goal to schedule appointments within 30 days of a
request for an appointment seems reasonable if the goal is to prevent potentially negative
health outcomes resulting from delayed access to care. However, individuals in the sample
could have a wide range of clinical conditions and the effect of wait times on the likelihood
of experiencing an ACSC hospitalization may be stronger for some clinical conditions than
for others. Future research should examine the relationship between waiting for care and
different types of health outcomes among populations that are more narrowly defined (e.g.
diabetics) and determine the threshold that individuals can wait before more serious health
outcomes develop.

If future research supports the idea that long waits for outpatient care negatively affects
health for different clinical populations, there are potential health improvements and cost
savings that could result from the U.S. health care system beginning to monitor wait times
and implement policies to decrease them where needed. Some strategies for shortening
wait times are already known and can be implemented through appropriate health care
policy. For example, several studies have found that wait times can be shortened by
implementing the Advanced Clinic Access model (Gordon et al. 2004; Murray et al. 2003;
VanDeusen Lukas et al. 2004). The Advanced Clinic Access model changes how
appointments are scheduled, analyzing the supply of appointments relative to the demand
for appointments and changing scheduling procedures so that demand is met. After
clearing the backlog of patients waiting for appointments, facilities then attempt to see
patients the same day appointments are requested. Since all physicians maintain open slots
in their schedule, patients see their regular physician, eliminating recheck appointments
that result when a patient goes to a different clinician because of a long wait to see their
regular clinician (Murray et al. 2003). The results of this study strengthen the case for
broad implementation of interventions such as Advanced Clinic Access especially if costly
health outcomes, such as inpatient hospitalizations, could potentially be prevented.

However, future research is also needed to improve policymakers’ and researchers’
understanding of the supply and demand characteristics that affect the length of time
patients wait for outpatient care. No scheduling system, including Advanced Clinic Access,
will be successful if demand for services is consistently greater than clinic capacity
(Murray et al. 2003). This is likely to be the case for some components of the U.S. health
care system and costlier interventions such as increasing the supply of physicians will be
required. Policymakers in the United States should consider applying strategies used by
international health care systems to manage and decrease wait times. Examples of these
strategies include setting waiting time targets, targeting funding to increase hospital and
health care system capacity, and addressing potential health care system inefficiencies by
identifying and sharing good practices (Wilcox et al. 2007).
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this article are those of the authors and do not necessarily represent the position or policy of the Department
of Veterans Affairs.
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