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National health reform is expected to increase how long
individuals have to wait between requests for appoint-
ments and when their appointment is scheduled. The
increase in demand for care due to more widespread
insurance will result in longer waits if there is not also a
concomitant increase in supply of healthcare services.
Longwaits for healthcare are hypothesized to compromise
health because less frequent outpatient visits result in
delays in diagnosis and treatment. Research testing this
hypothesis is scarce due to a paucity of data on how long
individuals wait for healthcare in the United States. The
main exception is the VeteransHealth Administration (VA)
that has been routinely collecting data on how long
veterans wait for outpatient care for over a decade. This
narrative review summarizes the results of studies using
VA wait time data to answer two main questions: 1) How
much do longer wait times decrease healthcare utilization
and 2) Do longer wait times cause poorer health out-
comes? Longer VAwait times lead to small, yet statistically
significant decreases in utilization and are related to
poorer health in elderly and vulnerable veteran popula-
tions. Both long-term outcomes (e.g. mortality, prevent-
able hospitalizations) and intermediate outcomes such as
hemoglobin A1C levels are worse for veterans who seek
care at facilities with longer waits compared to veterans
who visit facilities with shorter waits. Further research is
needed on the mechanisms connecting longer wait times
and poorer outcomes including identifying patient sub-
populations whose risks are most sensitive to delayed
access to care. If wait times increase for the general
patient population with the implementation of national
reform as expected, U.S. healthcare policymakers and
clinicians will need to consider policies and interventions
that minimize potential harms for all patients.
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INTRODUCTION

The Institute of Medicine identified ensuring timely access to
health care as one of six essential ways to improve the quality

of health care.1 In another article included in this supplemen-
tal issue, Fortney et al. emphasize that appointment wait times
may be a potentially important determinant of temporal access
to services.2 The number of days between a patient’s request
for an appointment and the actual appointment (e.g. wait time)
is likely to lengthen with the recent passage of health reform
that expands the number of people with insurance coverage. If
there is not a proportionate expansion of supply in healthcare
services to respond to this increase in demand, waits will
increase for the general patient population.3,4 The experience
of wait times in Massachusetts highlights this phenomenon.
Massachusetts passed a universal health insurance law in
2006 that served as a model for the national health reform law
scheduled to take effect in 2014. In the aftermath of health
reform in Massachusetts, waiting times for primary care grew
to as much as 100 days.5

Long waits for healthcare decrease patient satisfaction.
Survey data consistently indicates that patients facing longer
waits have greater dissatisfaction with their care.6 Patients
often do not feel competent to judge the technical quality of
healthcare they receive so their satisfaction is based on
aspects they can judge, such as timeliness of services.6–8

Beyond patient frustration, it is assumed that long delays
for health care compromise health due to foregone or
delayed utilization that defers appropriate diagnosis and
treatment (see the graphical representation of this concep-
tual model in Fig. 1).1,8 For example, patients with diabetes
who have toe ulcers will benefit from faster medical atten-
tion in order to prevent the more serious outcome of
gangrene or lower-extremity amputations.9,10 Research test-
ing the effect of wait times on health care utilization and
health outcomes is sparse due to a paucity of data on wait
times for health care in the United States.11 The main
exception is the Veterans Health Administration (VA) in the
U.S. Department of Veterans Affairs that provides free or
low-cost health care to the nation’s veterans. Demand for VA
care often exceeds supply, so balance is achieved through
waiting times. Consequently, the few studies examining the
effect of wait times on health care utilization and health
outcomes have capitalized on VA data.12–15

This narrative review summarizes the results of these
studies to answer two main questions (see Fig. 1): 1) How
much do longer wait times decrease health care utilization?
and 2) Do longer wait times cause poorer health outcomes? In
what follows, the next section provides background on VA
wait time measures and highlights the need for a wait time
measure that is independent of individual health status. The
following section summarizes findings from studies examin-
ing the effect of wait times on health care utilization and
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health outcomes and the final section considers questions for
future research and policy implications.

DATA AND METHODS ISSUES

History of VA Wait Time Measures

Before 1999, there was only anecdotal evidence on how long
veterans were waiting for outpatient care because the VA
scheduling system was not set up to collect this information.16

In response to complaints from veterans’ organizations and
acknowledgement from VA officials that waits were likely too
long, Congress requested information on VA outpatient waiting
times.16,17 Consequently, VA operations staff began systemat-
ically collecting that data. Individual-level wait times are
averaged together for each appointment type (e.g. primary
care) in a VA facility.18–21

Since the VA began monitoring wait times, significant
progress in decreasing waits has been made nationwide. For
example, the average number of days new primary care
patients had to wait has decreased from about 50 days in
2002 to 20 days in 2010 and the variation between VA facilities
in how long individuals are waiting has substantially de-
creased (Fig. 2). Nonetheless, VA facilities continue to struggle
with long waits from time to time. In 2010, 10% of VA facilities
had waits of more than 25 days for new primary care patients.

Effect of Individual Health Status

The main methodological concern in studies examining the
causal effect of wait times on utilization and health outcomes
is the need for a wait time measure that is not influenced by
individual health status. It is tempting to examine the effect of
wait times experienced by each individual on their own health
outcomes. Medical triage makes this impossible. Providers
identify those who have the most urgent needs when calling to
request an appointment and schedule these patients with
appointments first.18–22 Consequently, both observed (e.g.
diagnosed comorbidities) and unobserved (e.g. natural rate of
deterioration in health23) individual health status is likely to
affect the services an individual uses, which in turn affect

individual wait times as well as outcomes (see Fig. 1). Although
statistical controls for observable differences in health status
will reduce the severity of this problem, health status cannot
be measured precisely enough to eliminate it. The simulta-
neous determination of unobserved individual health status,
wait times and health outcomes confounds any attempt to
study the effect of individual wait times on outcomes.12–15

The top panel of Figure 3 abstracted from Prentice & Pizer13

illustrates this problem. It shows the mean wait time that was
calculated for August 2001 based on the appointment types an
individual actually used, tabulated by whether or not the
individual experienced an ambulatory care sensitive condition
(ACSC) hospitalization in August 2001. ACSC hospitalizations
are hospitalizations that can be prevented with timely, high-
quality outpatient care.24,25 Note this is still not the actual
time individual patients waited for appointments. These facility
level wait times were averaged together for all clinic appoint-
ments used by each individual.

The mean wait time for individuals with an ACSC hospital-
ization was three days shorter than the mean wait time for
individuals without an ACSC hospitalization (Fig. 3). Using a
wait time measure based on services individuals actually used
seems to imply that waiting for health care reduced the
probability of experiencing an ACSC hospitalization.

Figure 2. National wait times for new VA patients in primary care
(2002–2010)* (*2002 was early in the collection of wait time data,
which accounts for inconsistent reporting from some facilities on

wait times in early 2002).

Figure 1. Conceptual model of the effect of wait times on health care utilization and health outcomes.
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To overcome this problem, researchers have developed a
proxy wait time measure that is not affected by prior
individual health status. Refer to Prentice & Pizer 12,13 for
a detailed example of how this measure is constructed.
Using this wait time measure, the mean number of days
waiting for an appointment is half a day longer for patients
who experienced an ACSC hospitalization compared to
patients who did not experience an ACSC hospitalization
(Fig. 3).

REVIEW OF RESULTS

Studies Examining VA Wait Times and Utilization

The first question addressed in this review is whether long
waits for health care decrease health care utilization. Studies
relying on VA data find small effects of wait times. In a VA-
Medicare eligible sample of patients with diabetes that used
only the VA for outpatient care in the baseline year, VA wait
times slightly reduced primary care utilization. Prentice et al.
found that an increase of 21 days in wait times for VA primary
care induced a decline in primary care utilization of between
2% and 4% (see Fig. 4). The largest decreases in utilization
were for patients without a selected health condition (e.g.

conditions like heart failure that would increase the likelihood
of experiencing poor outcomes) and individuals aged 70 or
older.14

Veterans who are eligible for both Medicare and the VA
have the option to use Medicare services when faced with
long waits in the VA, so it has been hypothesized that if
dissatisfaction is great enough, veterans will substitute
other public or private health care services for VA care. This
does not appear to be the case. Prentice and colleagues
found that there was no significant effect on Medicare
utilization among the sample of patients with diabetes who
relied exclusively on the VA for outpatient care in the
baseline year.14 Likewise, a second study using a sample of
veterans drawn from the Medicare Current Beneficiary
Survey (MCBS) who largely relied on Medicare found that
an annual increase in VA wait times of 10 days increased
Medicare utilization by only 1.6 visits annually with no
significant effect on VA utilization.26 The results from these
two studies are consistent in that veterans who are mainly
accessing one health care system for their care prefer to
continue accessing the same system even if required to wait
longer. Established clinical relationships probably prevent
most veterans from making major changes in response to
changes in waiting times in the short run.

Studies Examining VA Wait Times and Health
Outcomes

Do long waits for health care cause poorer health outcomes?
Studies that utilized VA wait time data to examine the effect of
waiting for outpatient care in the VA on several different
veteran populations are summarized in Table 1. There was a
consistent relationship between waiting longer for VA care and
poorer health outcomes, especially among older and more
vulnerable populations.

Prentice & Pizer initially selected a sample of veterans
who had geriatric clinic appointments in the VA during the
baseline period and predicted mortality and ACSC hospi-
talizations.12,13 Geriatric clinics were selected because
these outpatient clinics are specifically focused on prevent-
ing and managing complications and conditions due to
aging. As a result, these patients were older and more frail
than the general population, making them particularly
sensitive to variation in wait times.12,13 The wait time used
in these studies was an average of waits until the next
available appointment in 46 different outpatient appoint-
ment types that the VA relies on for performance measures.
These appointment types were high volume, represented
over 90% of patient-provider interactions (versus other
services such as labs or telephone consultations), and
covered all major medical sub-specialties.27 There was a
significant and positive relationship between longer waits
for VA care and an increased risk of both mortality and
experiencing an ACSC hospitalization. The relationship was
a step function with significant increases in risk occurring
around 31 days for mortality and 29 days for ACSC
hospitalization (Table 1).12,13

These two studies on geriatric clinic patients provided
initial evidence that waiting for outpatient care is related to
health, but this was a heterogeneous group of patients with

Figure 3. Individualized wait time versus exogenous^ wait time by
ACSC Hospitalization Status in August 2001† (^exogenous= wait

time not affected by individual health status). ±Individualized wait
times reflect individual health status. Sicker patients are likely to be
seen faster which creates an association between short wait times

and poor health outcomes. Failure to adjust for this may lead
researchers to conclude long waits are good for health. † Figure

created from data reported in Prentice and Pizer (Table 1).13
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a variety of health conditions and the influence of wait times
on outcomes for patients with specific conditions was
unknown. To overcome this limitation, Prentice et al. (in
press, 2011) identified a sample of veterans diagnosed with
diabetes and examined the effect of wait times on long-term
and intermediate outcomes.14,15 A sample of patients with
diabetes was chosen because it is well established that
complications from diabetes can be prevented or managed
with timely outpatient care.9,24,28 These studies used the
wait until the next available appointment in primary care
because VA primary care doctors manage the majority of
diabetes care.29

Prentice et al. 14 examined the effect of wait times on long-
term health outcomes including mortality, acute myocardial
infraction (AMI), stroke and ACSC hospitalization. Waiting
for outpatient care did not significantly increase the risk of
poor health outcomes for the entire sample. Subsequent
analyses stratified the sample by the presence of a selected
health condition (e.g. conditions like heart failure that would
increase the likelihood of experiencing one of the long-term
health outcomes) and age. Consistent with the findings on
geriatric clinic patients, veterans aged 70 or older with a
selected health condition were at a significantly increased
risk of experiencing poor health outcomes when their VA
facility has longer versus shorter waits. The relationship

between longer wait times and AMI bordered on significant
for veterans with a selected health condition regardless of
age. Veterans aged 70 or older with a selected health
condition had a 2% increase in the odds of dying and a
6% increase (P=0.05) in the odds of experiencing a stroke
when their VA facility has longer versus shorter waits
(Table 1).14

Longer wait times significantly increased the risk of
experiencing poor health outcomes for veterans aged 70 or
older regardless of whether they suffered from a selected
health condition (Table 1). Veterans aged 70 to 74 visiting
facilities with longer waits had a 9% increase in the odds of
experiencing a stroke (P<0.05), veterans aged 75 to 79
visiting facilities with longer waits had a 8% increase in the
odds of experiencing an AMI (P<0.10) and veterans aged 80 or
more visiting facilities with longer waits had a 4% and 3%
increase in the odds of dying and experiencing an ACSC
hospitalization (P<0.05 for both).14

In a subsequent study intermediate outcomes were also
poorer, especially for veterans with the poorest baseline
glycemic control (Table 1). Glycated hemoglobin (A1C) levels
were predicted to increase 0.073 percentage points for
veterans with baseline levels less than 7, 0.114 percentage
points for veterans with baseline levels between 7 and 8 and
0.177 percentage points for veterans whose baseline levels

Figure 4. Policy simulation predicting percent decrease in VA primary care utilization with a 21-day increase in wait times among a sample
of patients with diabetes* (* Abstracted from Prentice JC, Fincke BG, Miller DR and Pizer, SD. “Waiting for primary care and health outcomes
among elderly patients with diabetes” Health Services Research).14 ^ SHC=selected health condition and is defined as anyone diagnosed
with retinopathy, neuropathy, nephropathy, cardiovascular, cerebrovascular, peripheral vascular or metabolic disease according to Young
et al. 44 or anyone with congestive heart failure, cardiac arrhythmias, valvular disease, peripheral vascular disease, renal failure or obesity

according to Elixhauser et al.45
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were greater than 8 when the VA facility had waits of more
than 32.5 days versus 32.5 days or less.15

DISCUSSION

This narrative review examined research conducted in the VA
to answer two questions. First, how much do longer wait times
decrease health care utilization? There are small, yet statisti-
cally significant decreases in utilization as a result of longer VA
wait times (Fig. 4).14 Second, do longer wait times cause poorer
health outcomes? Delayed access to healthcare is related to
poorer health, especially among elderly and vulnerable veteran
populations. Both long-term outcomes such as mortality and
intermediate outcomes such as HbA1c levels are worse for
veterans who visit facilities with longer waits compared to
veterans who visit facilities with shorter waits (Table 1).12–15

The small effects of wait times on health care utilization
suggest that the mechanism connecting delayed access to care
and poor health works more through the timing of appoint-
ments than the volume of appointments.14 Research outside of
the VA supports this hypothesis. Solberg et al. found that open
access scheduling (e.g. next day scheduling (OA)) had no effect
on overall utilization but significantly decreased urgent care
visits for depression, diabetes and coronary heart disease.30

The main goal of the reviewed studies in the VA (Table 1)
that examined the effect of wait times on health outcomes
was to indentify the causal relationship between waiting for

healthcare and health outcomes. Methodological techniques
such as the use of exogenous wait times measures or
facility-fixed effects were employed to help identify causali-
ty.12–15 Despite the use of these techniques, the principal
limitation of these studies is that alternative explanations
for the findings, including reverse causation and omitted
variables, cannot be ruled out. An example of reverse
causation is an unobserved local flu epidemic at a VA
facility that may increase wait times and cause poorer
health outcomes that are not attributable to longer wait
times. An example of omitted variable bias is a change in
facility management that could simultaneously improve
quality, reduce waiting times and improve outcomes
through better resource allocation. The key to these expla-
nations is that they feature unobservable local changes that
are correlated with both local waiting time variations and
local outcome changes. Either of these situations could in
principle have caused the observed relationships between
waiting for healthcare and health outcomes. In the absence
of truly random variation in wait times, this limitation is
unavoidable.14

A key area for future research is to investigate the
connections between longer waits for health care, patient
satisfaction, health care utilization and health outcomes. A
limitation of many of the studies that find effects of waiting
times on patient satisfaction is their focus on populations
waiting in emergency departments or waiting for elective
surgery (see Fogarty & Cronin 2007)6 where there is typically
not an established clinical relationship. Prentice et al. (in
press) and Pizer & Prentice (in press) find that veterans who

Table 1. Summary of Abstracted Results from Studies Examining the Effect of Wait Times on Health Outcomes

Study Population Outcomes Significant Results

Prentice & Pizer 12 Veterans visiting
geriatric clinics

Mortality (long-term) Veterans who visited facilities with an outpatient wait time of 31 days or more
were 21% more likely to die compared with veterans who visited a facility with
a wait time of less than 31 days (P<=0.05)

Prentice &
Pizer 13σ

Veterans visiting
geriatric clinics

ACSC hospitalization
(long-term)

Veterans who visited facilities with outpatient waits of greater than 29 days had
a significantly higher probability of experiencing an ACSC hospitalization
compared to veterans who visit facilities with waits of less than 22.5 days.
Significant at P<0.05 for all waits>=29 days except for 31.5-34.4 days which is
significant at P<=0.10

Prentice, Fincke,
Miller & Pizer 14

Veterans
diagnosed
with diabetes

Mortality AMI Stroke
ACSC hospitalization
(long-term)

Mortality A 10-day increase in facility-level primary care wait time led to a 2%
(P<=0.10) increase in the odds of mortality for veterans aged>=70 and with a
selected health condition (SHC)^ and a 4% (P<=0.05) increase for veterans
aged>=80

AMI A 10-day increase in facility-level primary care wait time led to a 3%
increase in the odds of experiencing an AMI for veterans with a SHC and a 5%
increase for veterans aged 75–79 years old (P<=0.10 for both groups)

Stroke A 10-day increase in facility-level primary care wait time led to a 6%
increase in the odds of experiencing a stroke for veterans aged>=70 and with a
SHC and a 9% increase for veterans aged 70–74 years old (P<=0.05
for both groups)

ACSC hospitalization A 10-day increase in facility=level primary care wait
time led to a 3% increase (P<=0.05) for veterans aged 80 or older

Prentice, Fincke,
Miller & Pizer 15

Veterans
diagnosed
with diabetes

A1C (intermediate) Veterans who visited VA facilities with wait times of longer than 32.5 days had
small significant (P<=0.05) increases in A1C levels of 0.14 percentage point for
the whole sample, 0.07 percentage points for patients with baseline A1C levels
less than 7%, 0.11 percentage points for patients with baseline A1C levels
between 7% and 8%, and 0.18 percentage points for patients with baseline A1C
levels greater than 8%

σ With kind permission from Springer Science+Business Media: Health Services and Outcomes Research Methodology "Waiting Times and
Hospitalizations for Ambulatory Care Sensitive Conditions," 8, 2008, p. 12, Prentice & Pizer, Table 4
^ SHC=selected health condition and is defined as anyone diagnosed with retinopathy, neuropathy, nephropathy, cardiovascular, cerebrovascular,
peripheral vascular or metabolic disease according to Young et al.44 or anyone with congestive heart failure, cardiac arrhythmias, valvular disease,
peripheral vascular disease, renal failure or obesity according to Elixhauser et al. 45
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are largely accessing one network for health care prefer to
wait out short-term fluctuations in waits instead of switching
networks to get care faster.14,26 More research is needed to
determine the health consequences of a patient’s preference
to wait longer to obtain care from their usual source of care
(and potentially forego care altogether) versus receiving care
faster from unfamiliar providers.

The effect of delayed access to care on intermediate health
outcomes and chronic disease management also needs
further research. Studies outside of the VA have also found
an effect of delayed access to care on HbA1c levels. For
example, Subramanian et al.31 compared private sector
primary care clinics that had implemented OA to control
clinics using patients diagnosed with diabetes. There was a
statistically significant, yet modest effect of visiting an OA
clinic on HbA1c levels that was similar to the effect found in
the Prentice et al. study.15,31 The effect of more timely access
to care in these two studies is roughly a quarter to a third of
the effect seen for the most successful multi-faceted quality
improvement programs aimed at glycemic control. These
quality improvement programs implement a wide range of
interventions, such as patient registries, clinician education
or case management but do not usually focus on improving
timely access to care,32–34 making the significant effect of
timely access to healthcare on HbA1c notable. Future
research should examine the effect of longer wait times on
intermediate outcomes beyond HbA1c, such as lipid control
or blood pressure. As well, research should focus on the effect
of longer wait times on chronic disease management. A "white
coat effect" has been found on medication adherence where
patients are more likely to adhere to medications right before
and after doctor’s appointments.35,36 Consequently, timely
access to care may mediate intermediate health outcomes by
helping to promote consistent medication adherence. On the
other hand, Subramanian et al. found that HbA1c testing
occurred less frequently in OA clinics versus control clinics
resulting in fears that OA scheduling increased focus on
acute care management and crowded out long-term chronic
disease management.31

More work also needs to be done to identify patient
populations most adversely affected by delays in access to
health care. Prentice et al. (in press) used a sample of patients
diagnosed with diabetes, and found the largest decreases in
utilization were for patients without a selected health condi-
tion and individuals aged 70 or older. The former group was
not at an increased risk of experiencing poor health outcomes
measured by the study, but the latter group was.14 Similarly,
Solberg et al. found patients with coronary heart disease had
a significantly lower number of hospital admissions and
shorter lengths of stay after OA implementation compared
to before OA implementation but there were no significant
differences in hospitalizations for patients with depression
and diabetes.30

Policymakers debate the most effective scheduling policies
to best serve the needs of all patients. Opponents of triaging
argue the process may be wasteful of healthcare resources.
Triaging decreases health care supply because it requires
providers to take the time to determine the seriousness of the
condition and manage future appointments instead of pro-
viding care. As well, triaging increases demand because
patients with urgent needs see a clinician who is not their
regular provider and the patient must see their regular

physician for follow-up, converting one appointment into
two.22 As noted in this review some patient populations can
wait without measured adverse effects. Supporters of triage
argue determining the patient populations at highest risk of
experiencing poor health outcomes and subsequently prior-
itizing access for these patients outweighs the costs of
triaging less vulnerable patients.37

Consequently, VA managers may want to consider priori-
tizing patients based on vulnerability to wait time-related
outcomes to further reduce wait times. Similar policies have
been implemented in healthcare systems outside the United
States with the hope of achieving more rational management
of demand, but have met with mixed success.38–40 The
implementation of prioritization policies is difficult due to
their controversial nature with many patients objecting to the
idea that their care may be rationed. Healthcare systems that
have been successful in implementing prioritization policies
established committees with decision making power to set
prioritization criteria and relied heavily on experts to make
these decisions.39 The strong central management focus in
the VA (e.g. holding senior managers accountable for perfor-
mance measures)41 makes it likely that prioritization policies
could be successfully implemented.

If wait times increase with the implementation of national
health care reform as expected, some of the policies used to
decrease wait times in the VA can be considered outside of the
VA. The policy with the greatest impact may be the systematic
collection of wait time data. Collecting the data allowed the VA
to evaluate the success of specific policies aimed at decreas-
ing wait times. Overall, VA interventions to reduce wait times
have been focused on maximizing the efficiency of currently
available resources and have had significant success (Fig. 2).
These interventions have included nationwide implementa-
tion of OA scheduling in six target clinics (e.g. primary care,
cardiology), instituting and maintaining a primary care
gatekeeper model with a cap on how many patients are
assigned to each primary care physician to help ensure that
patients can access primary care physicians when desired,
performance monitors that track which clinics and facilities
are meeting targets for access, directives on which patients
should receive priority access (e.g. veterans with service-
connected disability) when clinics have long waits for
appointments, and denied enrollment to new veterans in the
lowest priority groups.18–21,42,43 Similar to the VA, healthcare
systems outside of the United States struggling with long
waits have historically focused on increasing capacity
through increased funding or system redesigns that increase
productivity.40 The likelihood of longer wait times with health
reform in combination with poorer health outcomes for some
patient populations due to long waits means U.S. policy-
makers will need to consider the same strategies to manage
wait times and ensure appropriate access for all patient
populations.
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